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RN 45 28 R IE 24 59.7 70 °C/W
R0 yc(bot) AT (JEE ) #BH AN3E A& H °CIW
(1) ARBIHMBREZEL , ESHESER IC IHRERIRR B MRS
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#Hdapr() D (SOIC) PW (TSSOP) Hpr
14 5 14 5|
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Rous 45 25 P PR AR FABE 30.2 52.0 °C/W
Wyt S5 B THAARHE S 35 1.0 °C/W
Yig 455 WU R IE S 5 29.8 50.8 °C/W
R o yc(bot) HEZH5E (RFR ) #ABH ANEH A °C/W
(1) AXREIHRIERHEZEL , WSR2 1C BRI R RS .
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RIABRE
+0.4 +3
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Ta= -40°C % 125°C +4
WA Vg = #2.25V +0.5 +3 uv
Vos OPA2189IDGK #7I Vg = 18V +0.8 +5 Y
OPA4189IPW Ta= -40°C % 125°C , Vg = +18V +8 uv
+1.5 15 N
AR E , OPA2189ID
Ta= -40°C & 125°C +8 pv
éﬁﬁ\ﬁ?%ﬂ%z ’ Ta= -40°C % 125°C +0.005 £0.02| uvIrC
NS R Ta=0°C % 85°C +0.006 +0.015| upv/IC
dVos/dT 83421128:5\(,3\}( & Ta =-40°C % 125°C +0.01 +0.03| uv/C
O\ R R Tao=0°C % 85°C +0.007 +0.03 pv/ec
OPA2189ID Ta= -40°C & 125°C +0.01 $0.05| uVv/°C
PSRR YR b Ta= -40°C & 125°C +0.005 £0.05| pvv
N B
£70 +300 pA
HMARE BT , OPA189 Tao=0°C % 85°C +1 A
Ta= -40°C % 125°C +10
+70 +300 pA
Is MARER , OPA2189  |Z)y = 100 kQ || 500 pF Tao=0°C % 85°C +1.5 A
Ta= -40°C % 125°C +10
+70 +500 pA
AN E BT, OPA4189 Ta=0°C % 85°C £2 A
Ta= -40°C & 125°C +15
+140 +600 pA
AR AT , OPA189 Ta=0°C % 85°C +1.6 A
Ta= -40°C & 125°C +3
+140 +600 pA
los AR, OPA2189  |Z)y = 100 kQ || 500 pF Ta=0°C % 85°C 25 A
Ta= -40°C % 125°C +5
+140 +1 pA
ML, OPA4189 Tao=0°C % 85°C 25 A
Ta= -40°C % 125°C £5
L3l
) 17 nVerms
En LIPNCENERL o f=0.1Hz & 10Hz
0.1 UVpp
f=10Hz 5.2
en N PR D 7 2 f- 1oonz o2 nV/ v Hz
f=1kHz 5.2
f= 10kHz 5.2
in TN ERL I M P 8 f=1kHz 165 fA/ v Hz
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7.7 HERE: (4R)
“* Tao=25°C, Vg =218V, Vecu=Voutr=Vs/ 2, H Roap = 10kQ , R Vs /2 ( $aAE 5 A5 B )

2H Wik ‘ B/ME HAlE BoAE| B
HMNHE
Vew S48 5 v (V4 - 25|V
Vg = +£2.25V 120 140
(V=) - 0.1V < Vgy < (V4) - 2.5V
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CMRR | S e (V-) - 04V < Vo < (V+) - Vg = +18V 120 a8
2.5V,
Tp= 40°C % 125°C Vg = $2.25V 110
L PN:E
Zig ik PNUEE T 0.1]15.5 GO || pF
Zic FEHE BT 601.7 TQ || pF
FEEFIY2E
(V-)+0.3V < Vg < (V+)
- 0.3v, 150 170
RLOAD =10k Q
(V-)+0.3V < Vg < (V+)
- 0.3V, Rioap =
10kQ | 140
Ta= -40°C & 125°C
AoL FEER o 38 3 Vg = £18V dB
(V-)+0.8V < Vg < (V+)
- 0.6V, 150 170
RLOAD =2kQ
(V-)+0.8V < Vg < (V+)
- 0.6V,
Rioap = 2kQ , 140
Ta= -40°C & 125°C
S B
uGB BRI 2 7 Ay =1 8
MHz
GBW A 35 A Ay = 1000 14
SR TR G=1, 10V ik 20 Vlus
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7.7 AR (42)

£ Ta=25°C, Vg =+18V , Vom = Vour = Vs/ 2, H Rioap = 10k Q , 3 5 Vg /2 ( BRIESSMIERT )

2H \ Wk g f | BME mmE mRE| B
i
pits4 5 15
IEHLJEAR RLoap = 10k Q 20 110
Rioap = 2k @ 80 500
pits4 5 15
Vo 4 R FR T 0 mv
SHLEAR Rioap = 10k @ 20 110
Rioap = 2kQ 80 500
Ta= -40°C % 125°C , HiANiL , OPA189 #il OPA2189 20 120
RiLoap = 10k Q@ OPA4189 20 140
Isc o LR +65 mA
CiLoap R IR ) TGS MG Tl v 5 B IR R R
Zo VARZS Th1 iR f=1MHz , Io = 0A , 1 Z B PR H HH BELPT S50 (0] 1908 R 380 Q
IR
la B |y iR BBV (Vesdov E :Ai 254;:(; —— I3 T
A= .
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7.8 SRR
Ta=25°C, Vg=+18V , Veu =Vs/2 , Rioap = 10kQ EREZE Vg/2 , H C = 100pF ( BrAEH FMET )
R 71, LRI
L] £

P (s N S o 7-1
-40°C = 125°C KU i IS A K 7-2
N R AR A A 7-3
NI B A A A K 7-4
RSN YA 7-5
SR LI A R I TR R 9 % K 7-6
A% HL s 5 HR U R T £ 56 3R 7-7
TEERHE 2 AUAH L 5 5 1] ) Ok K 7-8
GESF ST ESEI PSS 7-9
BNl B L SRR T ) SR 2R K 7-10
A Nl L LR RT 2 A R UAT 5 T E TR ) 9% R 7-11
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CMRR 5 il FE 8] (1196 F 7-15
PSRR SiRERIFIK &R K 7-16
0.1Hz % 10Hz HL kg7 & 717
SN, L P 7B AT 5 BE S5 AR ] (R 55 R < 7-18
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FAS RS R U RS TR R SR R K 7-21
IS LA 5 i B T ) 96 2R K 7-22
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TP a8 5 A B R R (2k Q) 7-24
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ME TG BE AR R (10mV R ) 7-26
ToARAL S F% K 7-27
1B 8 7-28
LK E K 7-29
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TR E I (8] 7-34
L LR 5 R B T F 9K R [ 7-35
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7.8 JARE (52)

TA= 25°C VS =18V, VCM = Vs/2 , RLOAD =10k Q ﬁé#f%@ Vs/2 , H C|_ = 100pF ( [;/{I?E”E%ﬁl‘m% )

14 45
12 40
35
10
< 9 30
o 8 o 25
2 2
5 6 g 20
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< < 15
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2 5
0 M O N 0 — 0 O O - 1 o W 0 T o — v o —
a2 o S - N e Iz 9 =4 S
h ; T b= 2 S 2 S
Input Offset Voltage (uV) T T
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B 71. RABREAFLSR B 7-2. KR EER SR
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9 22.5% 9 N
5 20% 5 0%
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20%
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s 4 7 S 15
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£ 2 77 £
>O 1 < r"lﬁ/ >° 5 |_— -
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7.8 JARE (52)

TA =25°C, VS =118V, VCM = Vs/2 , RLOAD =10k Q ﬁé*&@ Vs/2 , H C|_ = 100pF ( I‘%ﬂF%?l‘ﬁEEﬁ )
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7.8 JARE (52)

TA =25°C, VS =118V, VCM = Vs/2 , RLOAD =10k Q ﬁé*&@ Vs/2 , H C|_ = 100pF ( F%ﬂF%&l‘ﬁEEﬂ )
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7.8 JARE (52)

TA =25°C , VS =+18V y VCM = Vs/2 y RLOAD =10k Q

R Vg/2 , H CL=100pF ( BRAESZMIEHT )
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7.8 JARE (52)

TA =25°C, VS =118V, VCM = Vs/2 , RLOAD =10k Q ﬁé*&@ Vs/2 , H C|_ = 100pF ( I‘%ﬂF%?l‘ﬁEEﬁ )
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7.8 JARE (52)

TA =25°C, VS =118V, VCM = Vs/2 , RLOAD =10k Q ﬁé*&@ Vs/2 , H C|_ = 100pF ( I‘%ﬂF%?l‘ﬁEEﬁ )
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7.8 JARE (52)

TA= 25°C VS =18V, VCM = Vs/2 , RLOAD =10k Q ﬁé#f%@ V3/2 , H C|_ = 100pF ( [;%E[F%ﬁl‘m% )

120 0.25
0.2
100 f
__ 0.5
| 2
— \ = 041
0 \ /J ’ s
® 0.05
Z+ 60 A / Pl % 0
(=]
g /K/ \\'vv"/ %
i -0.05
2 40 >
/J 8 -01
20 © .15
-0.2
0
10M 100M 1G 10G -0.25
0 250 500 750 1000 1250 1500 1750 2000
Frequency (Hz) Elapsed Time (hours)
PRF= -10dBm
B 7-37. EMIRR 5#fi%2 A%< FR K 7-38. OPA189 KHHER
025 -60
>
% 0.2
2 o015 %
° o
A z T
g 5 100 . i
S K=} 7
S 005 5 =d \
g2 o & -120 - ~
o) (%] '*'
3 005 ©
c
é o1 5 -140
[0} (@]
3 -0.15
ko -160
5 -0.2
Q
j=
= 025 -180
0 250 500 750 1000 1250 1500 1750 2000 1Kk 10k 100k 1M 10M
Elapsed Time (hours) Frequency (Hz)
7-39. OPA2189 Kl B 7-40. OPA2189 JEXE &
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8 E4nii e
8.1 iR

OPAX189 iz FETSUK 4% A Hbs % MR I 5 I G i B AR Pk e, A0 4B 83 1 O VF 2 8 3 N T A B ARG 9 . (X
0.005uV/°C (¥ 4% 5 it 452 7 A8 38 MR B i Tl 9 SR i AR ko A, XSRS AL i etk BE ( BT
CMRR. PSRR il Ag ) o SHTATRONSS —FF , FATWE 2% 503 e B BT F R IR N P 5 200 B A SE T a1 51 R 25
EHAS ARZHEIT , 0.1uF AR O LWL TR ARVEIMEBAAGRRE] , WS 7475/ #W5)

OPAX189 & (5 % it B HI 4% M A B BB a0 th s SBOR 8 R BV — 870 o IXLEAR A0 TAE LR VE D 4.5V &
36V, By iR g ek |, IF FLIGE R MhiE A S AR S N - RS SR SR (I R A N R I LT, JF ELRE
TS AR AN 8] HE RS SCBLHEIE T A0S N SR U IR AS o 2L UL SR 0 OSSR B, 2B {1 B e 75
T DN BRI P AE BT LR IB AT I AR 75 (1 2k AR RE

8.2 ThEE T HEIE

LIFETTHEI SR T A OPAX189 et KRB .

Slew Boost Circuit

CLK CLK

1

+IN Protlection ) 4 ouT
Switches
IN ——]
AW

GM2 GM3

— Ripple — | (
Reduction FB | N

GM_FF Loop
\_ Ccomp
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8.3 ke i EA

OPAX189 Z %11z B SUK 28 v s A L YR B IR, TAEVEHA Vs = 4.5V (£2.25V) % Vg = 36V (£18V). X6
PEARTEEXAREIR ; EA17 Er /N RIEEE N 4.5V (22.25V) . X F/NF 2.5V 1) Vs,

LRGN ELRE 1/2 Vs MR T 40V S0 a8 0FE R 1620 40 @ AAE 1F 3, ULT g vEanfs
Bo TN RS THUEIRETEE Ta = -40°C & +125°C WIS H. A /E M 35 Bon 1 AR H
JE U R B AR T AR I S

OPAx189 B A HAi sl aifa e fetk |, I A LR A AL S o a8 F 4 F 0 R P B R HE R AR R 2
BRI R L | I ELAE — e B [A) R P9 B BRI i N R R FR R V3RS o RS A A 1) % R H R MRS 25
PERE | R EAAG AT R AU 2% A o 3 G 7E DR 5 b AT i) R AR g v = AR A (ZE DL ) 2RO VIR B
BEEE o JEI A RPN ] AR S | T BRI SR AR R A . H At A R R B TR R E I

o SRR RBORE (BRRME)E ) -
o R ZH A5 R IR CH A AR EAT 2B
RSORS00 (v E0 XU L ) B

TR L I AT B AE AN RN B R P AR S RO AT e L | IR LEEE AT RE 2L 0.1uV/°C s R B L, BV T
EFHRIARL. A RTRAME BT JR RG], TS 0 Ak 77 R oy

8.3.1 TYEdsk

OPAX189 [{#IE TAF Rt/ 4.5V % 36V (£2.25V £ +18V ) . YFEZHIKTE - 40°C = +125°C (K% i
Fo MLZFFHE 03 P R T AT RE 2 BE A o B P AR A T i 2 AR AL K 24

8.3.2 N R

OPAX189 EAT W ARNL S ORI TIfE . M AN KBk AR VESCRE I | V28 HOREs S R MG R e . XA
(7 AH FEL B i N X3t 0 A b T Vs Rl I P e i LR, = 2 8t TR E A AR K (R LB . OPAX189 i
NSRRI R S o SR BT (AR S e o B, i AR B ) A0 2 O R AL, 1] 8-1 o 1AM

Vout (V)

/TN

/

AN

Vin (V)

VA \
g/
\ /
AN /
N
Time (1 ms/div)
& 8-1. TAHbL IR
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8.3.3 H N\ B R B &

TERL KA (U1 OPAX189 ) FEH A Ji i FH T S RA I TBOK 2 1) i1 A3 SR AR RS o oK a0 A\ 3 58 BT SR I FEL A 3
NI RESAETBORAS H a0 N\ i B L 51 NI R3S o K S8 Jhi b W L FR) e 482 I 1) T AT A T8OK {2 X e ik b ] 3
I A 46 5 TROR A 0 i EAT R o B kA N\ i L R U R RO S A TR B B N S AR AN S e RO
o AMREIE B S (W RC %% ) .

8.3.4 EMI #Jis|

OPAX189 i £ & HL A TPt (EMI) JEBORFEAR T U ( Ao 4l 5 B A SR & PRI 5 B A s LR Eh v
AR ) AR EME T, A BB BETFRORTT DU ey EMI BLILE ; OPAX189 MIX ittt b 32 . 1
MRS (T1) ST R HAE 10MHz 2 6GHz 7 i 92 M1 Vi [l A o4 ity I A0 e A I8 SOBOR AR DL I T g . &1 8-2
LR T A OPAX189 AT LI IS5 R . 3R 8-1 ZIlH T OPAX189 75 fr i b ILRF %€ #51% 1 ) EMIRR IN+
6. & 8-1 A i BT RTAE T B B (0 8 SR BCHE AU R I8 4T A SR TRARMS B W] 2 [ & A 1
EMI 70/ L REF AR, WA www.ti.com TR # IR 7 -

120

. . T

60 /\/ W o
40 //

20

EMIRR IN+ (dB)

0

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

&l 8-2. EMIRR i

& 8-1. OPAx189 7£ H#7##% T ] EMIRR IN+

iR SRR EMIRR IN+
400MHz Btk . B PE. K=8IE. SR, Fik. @M (UHF) N 48.4dB
900MHz EERBEAIBIE RS (GSM) M. oL HEE. Bl GPS ( &k 1.6GHz ) 52 8dB

GSM. fi=#ahiE{E & UHF B
1.8GHz GSM RiF. A ABEhEME. . PEM L 3B (1GHz % 2GHz ) 69.1dB
802.11b. 802.11g. 802.11n. ¥ 7F®, MABI@EGE. Tk, RHFMEST (1ISM) L

2:4GHz WoREL. A EL B {E FITE . S JEEE ( 2GHz % 4GHz ) 88.9dB
3.6GHz K i BB AL, TR, . S W 82.50B
o 502 1o )802.11n\ BN, AL . AaM BIRIET. C W ( 4GHz o5 5a5

R TR (EMI) #01 EE (EMIRR) A F SRR IZ SEHCR AR 1) EMI . XVF 2 I8 HBORE R | VS 5 8R4

FER AT H AN . QRS FBOCE B A R th EMI SRR R R ARG | R 2

B A = BA B EMIRR ( HOR/hidad 7 DUESR &AL ) o lH EMIRR U5 AIRZ M, (HATTIR AL 2

EMIRR +IN , ‘&% [ TR 1 245005 5 50 2118 FBOK S R A S 51N 39 EMIRR PERE . — okt , HTLL

TEAERE SO R 24T EMIRR JIK

o MITEA, BEBOREMA G X EMI S Ou R0, S L LS| I el S| RGeS A S R S S

o [FAHASOH S SO S M A B A XK EA R, IR IE P ILACH) EMIRR {4 8E.

* (EFAH S LR EMIRR AR HAR SR B SR, RKO(E PCB b aT LARS B R AH S A i 1o IX AR 445
SIS R A B N 2 FAR R A S 1 L, A& 5 H A BOE S PCB AEZ 2 18] & A B 2 A ELAE
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A 5 il 4R S B3 SRR BT A 51 B R A0S 5 a] B 2 SEURFIRE I | RUONBUK 28515 /208 (1) PR 4 18 25 SR e 1E L
B e NI N RS S . E NG . BIREG HiE B A SEEESK EMI TR S SREEARNERFE . WS
B B A AR RN AT A o RN bR SRR RO RN A 5 EL A M 7 R TC £ B A 5 DA R B0 i B R 482 1 B 5 K
OPAX189 ] EMIRR +IN 540 8] 1) 56 R A& 8-2 Fizn . AFAT] B AU Bz SR 28 2 fA (vl il ) A
HIJLTAHEUY EMIRR +IN :fE. OPAX189 FEAME 7577 %6 N 14MHz. (K T-iZ A% 1) EMIRR PERER RAEN Ti2
HOBOR A 58 N TS 5

8.3.5 EMIRR +IN MR B

K 8-3 fon /T Hl EMIRR +IN B B o SR AR S 2 1 5 218 SO S AR A I 1o 1238 SEOR 38
K BRI ah gz SRR 4D | L o BT PRI S (LPF) A7 75 Fl & (DMM). 112 S BOK 28 46\ i P K BH
PURIL 2 SRR ; (B, fE1E EMIRR IN+ I &R AL R IX MR . 75 R T RAE IR & AR 1 B
RIS . LPF K75 I 5 AT RET-I05 A L IR SIS = bR T

Ambient temperature: 25°C

V+

qD\ Low-Pass
500 /(g Filter
+
RF Source Digital

. — Sample /
DC Bias: 0 V v AvaeTan;?ng Multimeter
Modulation: None (CW)
Frequency Sweep: 201 pt. Log Not shown: 0.1 uF and 10 uF supply decoupling
Kl 8-3. EMIRR +IN JUiAE &
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8.3.6 AN A

BEE N AW 2 W 3% T HBOR 38R iU 3R D R R . T4 il FBUR B ) AE T RN, (LRI 2 S
LRSI S et 51 . X e R 51 AL DD e (Y AE— A Th B8 B AT B MR (1 2 (A 3 T 2R 4 2 51 ) R e
A E (UL SR . IS XL A B A RS LR (ESD) PRIPINRE | IR A 2 AN AL R
PRI LR AN 2 4 ESD AR IR .

REASTE /) T %A ESD HUlK LU 5 U BEF MR E AT T . S B IK 8-4 1 i OPAX189 L5 1)
ESD M AR ( FHRELIX 67 ) « ESD Ry BRI Je 2> RRANED — A8 I8 8 M A At 51 BT
)RR [ A B FE AR, O HLIS SR B SO AR 1O A BRI 24 o I PR 7 PR AE FRLER IE W AR I b T R BH R
&

N o

TVS
Re ]—
WA —
Oy
T V+ —=
FoooTTTTTTEEE (l) ------------------------
h .
! _—>
R H t
: —IN i + ESD Current-
& - Steering Diodes

Edge-Triggered ESD
Absorption Circuit

+ T

v
______().__
—
»—N—q_,

(1) Vin = V+ + 500mV.
(2) TVS : 40V > V1yser (min) > V+ ; Hr VT1vsBR (min) FEEAS A1 25 o o H A e /N M
(3) IR TR UE N Bk Q .

Bl 8-4. 5 JL 70 L B I AR S HOSE A Y F ESD A%

ESD FAF Al AR RN vy H R bkt B 5 AR I8 I~ SRS A F OB I B Oy I R ik h . ESD RIS BT RIS
HOR SR, BENHRME R RAE , IBT RGBSRk . PRI B RS BE B DA AT AFE .

2 ESD MBI TN ERE TR AR5 I, BRI A — A el DN IRE) A . ARYE R T IE AR | R R A
FIRE SIS o IR B il A BRI F I, AR T OPAX189 I AT L Mo Al g4 o 2 L R K P 2 8] . i
MR G , WD 2 TR 805 - PR 7 i P TS A A 2 4K T

VA RROR BN AN R (& 8-4 thR ) I, ESD A3 2 A AR 4 R O IR S 3 HAN 2 NS H FEL S 133
170 AN, G SRt 0 ff H R A HE 4 e BRI AR e R VSR, AR Sl — L) @, 4o SR B AL, A7 AE 3
Sy PR ESD FRY LS 1T BE Bl i B AL T IR XS . AT LR IR A A SR A AR (BRI i B
.,

Kl 8-4 45 H1 T — AN BARIRG] , Hrh N (Viy) & T IERJERE (V+) 500mV 2T L, Bk R A k25
TEOBOR T YRR . R V+ BERSE NI, A BT — MRANFR O RE S Sl , B ERESE +Vs.
TR = (1) VN 2 R i . DRI, S50 2 T 2 OKE B FH ()4 N FLTRE R 14 10mA.
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AR TR , Vin B2 R IR RIS RO |, AR AR IR . XA O ESE RS |, RONiZ R
F]RE 2 B SR A3 R 4806 i K ATUE (8 -

AR, AR R V+ BV - 9 OV IR A S NSNS S, TEORES A i NL . [ XA 1) R
T HYEAE OV SR TN SR L fReE . i SR IR I B PTIRAS | WIa SRR % r U PRI T e A\ e i
SR HE TR HIZREIFAR LR W E R, BORSIA AT RETCIR W TAE. iR RV IREZ |, W
SEBUR K Y¢S S G E | 0 NP W N D PG B AN e e e S A 1Y W& AN S D TS N

U SRANA S PO I LR IR RE 77, LA U PR S| BIAR AR IR S AR, i 8-4 R . A Z I f i
B, DME HRE A SRR R TR S8 A, SRR RaUe % %, DUET98 A 72 IR 51 A
F bt AR I e 4 AR AR R AT I 5

8.3.7 X HMARBHHAN

OPAX189 R LA M A Z it , RVFEORFE R A LI RIS B A 22 B s . S@HHOL , Mk CMOS
BOSRR A N OR & B R AR, TR SN d R DR 2 AT B SR T2 Vs HE
FEBT LIRS A o TN BOR KA R | 30 2 18] U e B P O #8 A LA I R LA o ] S it 15
Vs H % o

OPAX189 i JF S N B ke 73X L [ i@l , %43 A AT [ A i A0 AR (4 22 7 H P IR ER B 1 N A B FELOA o

RS T PR B S R A B VR 22 IR, Herb RC IR I 2% (R 0K v T2 b 880 s r 3 T R PR ) 4 5
Ao A5 BX LSBT QIR DL N B R IR ARG TR G 95, OPAX189 W fit i tu e et fE. OPAx189 T LA
PR bR o ZE X AR 280 i LA 1 D& (AR TR ) o
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8.3.8 e kAR

K 8-5 W 1 R FH ERA 1t IC B A 32 SRR A% A8 (56 A [RIVR BELP I S R B R 7 (e SR It L P s 4, BRI AN P
HERAMOERS ) o BT EIR T OPAX189 Fil OPA211 , 15 T s HUBK IR A . 3B B HOK B8 AR 5 Rt 777 2 HhL R IR 75
AT YRR PR B R P 4% R U R T I AR O AR LU MR S U A N i L PR AN AR A, AR
AR R ST AE B — A e A B s 7y B . BRI, R P v 38 SRETIOR 4 A B AR 75 R TR B BT D BHLT AR
FEL IR A ) 2R AN T, MR . TS EBOREEKR A CMOS Hi N, OPAX189 % 41 [m] I H A7 IC H [ 1t 75
MR . R, OPAX189 Z 41 1Y LI M A5 TRk T-AE ] SEBRiEE R LI & #w] LLZRE AT | X AR A3 1% 441
VR BELATRE FH P B 4 ik %

Kl 8-5 Frn N BRI A TF AT, RS EIN T -

© en= HELMEAE

* i = B

* RS = #EBETI_L

© k=BURZZHH =138 x10" 2 K

- T =PRI (K)

ARUEGFERELZTEMER | B3 EABE5 5.

__10p T
g OPA211 /
= \‘/ A
=
[e] / -7
L g~
2 100n VA o
a OPAx189 /
TE 10n S Zor
©
3 /
) 1in m—rtd
[ -’
3 T L
2 T Resistor Noise Rs = 3.6 kQ
() .n
§ 1 10 100 1k 10k 100k 1M 10M
S Source Resistance, Rg (Q)

Copyright © 2017, Texas Instruments Incorporated
# 1 Rg=3.6kQ (&l 8-5 Fizn ) - TEMIEFHBTAYSLAD |, OPAX189 [k OPA211 H A H L.

B 8-5. XA BT 25 2 SR TE B i) OPAX189 1 OPA211 F¥ME 7 1 Ak

8.3.9 HAMSE+H

EC IR A R R BT T AT A B T MR A . AR A R AR 2 R T RS S S AT N RR R P B B ks 5
TR S0 75 1 B R S o L B A e 75 T AT A T 7 2 F) S 7 R AR

T L7 P BB 7805 20 7 A i B e 7 5 e LA D MR R IE EE . &) 8-5 B T % Ek. JRPHPUE S N E e ; Kk, FiE
T 3 P BB B AR S 5t e BEL SR A5 K R B o P 75 P I 20 o

K& 8-6 fon T [AIAH (A) A (B) i@ H MUK 28 (18 25 B B i . 7EBE S0 B A Bk | SR04 e P A 4 7 A g
o BEENT , IEEOC S R 4 G R e SRS A A I B, BRI A AR A A S B, (S OPAX189
AR KR ) FEL I P 7 R R S FEL AL M 75 TR AT DL R AN

— R A 2 A T A S e LR 5 X N 7 VIR ARG 2 2 AN T A PR B b R B AT U RO R R . AR A
PRANEC B A R A A A RME A TR RN IR | U TI AL A
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(A) Noise in Noninverting Gain Configuration

s

Noise at the output is given as Eo, where:

74
@) es =% ks T(K)-Rs [E]

R - R,

@) enm, = j4 ey - TCK) |

(4) kg = 13806510723 [é]

(5) T(K)=27315+T(°C) [K]

Noise at the output is given as Eo, where:

el [l

R ‘R,

R, 2 . . 2
1) Ep= (1 +R_) : \/(es)z + (en)? + (epyir,)” + (in - R9? + (lN |7 ¥z ]) [ Vus 1
1 1 2
Thermal noise of Rg
Thermal noise of Ry || Rz

Boltzmann Constant

Temperature in kelvins

Ry

© Eo=(1+

(7) ery+rsIR, = \/4 kg T(K) - [Rs TR 1R,

(8) kg =1.38065 10723 [é]

9) T(K)=27315+T(CC) [K]

(Rs+R1) "Ry

2
2 . (Rs +R1) "R,
Rs + R1) : j(ew)z + (ery+reir,) + (lzv R R 4R, [ Vims ]

1%
] [\/IE] Thermal noise of (R1 + Rs) || Rz

Boltzmann Constant

Temperature in kelvins

© e RO U AT A . 6T OPAX189 RAIZHMAR | ey =5.2nV/ v Hz ( 1kHZ i ) .
o i RETOR RS HLAL MR AT . X T OPAX189 RANIZHE MK ES | i, = 165fA/ v Hz ( 1kHz i )

8.4 ¥R

&l 8-6. 1 25 i B P KR A B

OPAx189 H. A5 M —Ihfe i |, WE B IE M E KT 4.5V (22.25V) I T./E. OPAx189 (¥ A HiJfi Hi kA 36V

(+18V).
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9 S A SE

&1

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

9.1 MARER

OPAX189 iz 5 HUK %8 3 FLokS %5 (19 2 i v IR ANVEE 4% 5 B i AR PR RE , IR VF 2 Rs S R I B AR e % . X
0.005uV/°C A % iR EE ] 2 B AR FEVE B N Rt Aae k. b4t |, iZ 8 ic £ 4 F) CMRR. PSRR 1 Ag. Hift
PERE S H AR A IS8T T — k. ST RCRS—FE |, H A % sl 3 BEL BT e YR A0 N 75 2008 e S 23 F 5] B
LR E AR, ERZHIEN T , 0.1uF A O W2 F R,

DL N 7R A 5 D B LA AT BAAE A OPAX189 (1) HiL it o

9.2 AN F
9.2.1 25kHz KB B 32
R4 J_ c5
2.94 kQ

1nF

R3 —e——) Output
499 Q + P

39 nF r "
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& 9-1. 25kHz {KiEJEH 25

Input

9.2.1.1 &/ ER

A 8 R 3 T AEAS S A F N Y b A ME A5 3R 5 1E VR B . OPAX189 2e ik FH T A d ik . ks 3 (0 U DB e
2. 91 BoR TS S ACEE N R LR MBS

A RBERH LTS5

o MW =5BVIV (MRS )

o fREAILAIE = 25kHz

o BRI RIS N 3dB 1 I ) B S R I s N
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9.2.1.2 JEH 11 IiiE
K 9-1 7R 7 TR M 48 THRE I T PRI 25 22 [ A5 % o A8 7 R 1 150 o F A 368 R B

Output

(s) _ -1/R4R3C,Cs5
Input

% +(s/Cz)(1/R; +1/R3 +1/R4 ) +1/RgR4C,Cs

(1)
GBS T R XTIz, EAU S ARSI Al 2 2 TR

Gain _Ra
1

]
fo = 54/(1/R3R40205) 2

AL B T B R AL e i 28 51t . WEBENCH® JEJR i 8% 2 — ZR i 5. ThRETE K H 5 T8 i A U5 I 28 % 1t
FiF . {58 WEBENCH® JEJ; 1148, F R Al RS i T 32 B S8A T1 (LR 7 A 1R A AL A (0 TE VR S84k 4T
EHERER ST AR,

WEBENCH & it 7.0 LLEE T M 2% 1) T B L 324 WEBENCH JE W #5525 |, iR iHImfe g% T A%
e AN DAL AIM B e B 22 GG R I 3SRk TT % o

9.2.1.3 WHH 4%

20

2 N

Gain (db)

-40

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

K 9-2. OPAX189 — [ 25kHz 1] tt. & KRG E e 2=
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9.2.2 X 3.3V HJE Hi& T ADC K4 3r= INA + ZEJR

&iE

CUR JLEB 23 o 2R B TINA-TI™ Pk SCR 7 22223 TINA™ ik ( >k E DesignSoft™ ) 2 TINA-TI i 5
Bk AREZ FE , ESHT 12111,

K 9-3 o T OPAx189 wifa] A/ K % 43 3 AR K 8% ( B E ZW e ) Wm s & B P At ot i 2= 1
INA159 #2447 ffiZ ik 5 3.3V B 5V By (ADC) BAAER TR INAE . 1 S DL R 8k T4 TINA-TI
AR 2 Sr R INA.

15V
©)

OPAXx189

+

Voirr / 2 C-/_)

Vem +—[

10V — B

= —Voire/2 C-/_)

+

Copyright © 2017, Texas Instruments Incorporated
(1) Vout = Vpirr * (41/5) + (Ref 1)/2.

/& 9-3. X H 3.3V HIF HiEAH T ADC 14 3L3K INA + ZE5
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9.2.3 s
Kl 9-4 5o T AUBCR SR ZEARCE . 15 AT DA N EERSR T TINA-TI 8 S - Mook ds fa i
Ry
WA
+5V
—O Vour
- —\/\/\/\—O VRer
Copyright © 2017, Texas Instruments Incorporated
& 9-4. Br=UBoRa:
9.2.4 i eB IR B 5%

K] 9-5 o AR H AT IR S B A AT 1Y) OPAX189. fi#k FIR (ILoap) TEZT R FHEBHES (Rgpunt) Lo 2EERE . Bh
JEH OPAXx189 LA 201 3G a8 UK. fEARGEIH |, Fak i BIE v OA 2 500mA |, X 0V & 10V [
iy HA TR VS R o 2% H S R R I 43 e B B 3 25 AT AT . 15 A DU N BERER R Ek TINA-TI 34
A EL R H S

VSVSTEM
o
Load
15V
+ *
Vout = loap * Rstunt(1 + R/ Rin)
OPAx189 —O Vour
Rshunt Vout/ lLoan= 1V /49.75 mA
lono § 100 mQ -
v -
= Rin Rr
— 100 Q 20 kQ
Cr
|
[l
150
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9.2.5 ] ZwIZEIR

K 9-6 fE/n T OPAX189 W B AKE & ] g YR (/A 16 47 B L4 DAC8581 il OPA548 = AL AK#S ) «
N BB L e 4% (DAC) HUEBUR FLAS |, FF A 2 R v SR B g 3. A h i OPAX189 7 &% Fhdin N\ Al
S AE AR AL RS B I S IR RS o 3 AUl DL R BE R A TINA-TI B ol g B B st e %

Ci

500 nF
R1 R4
10 kQ ) 40 kQ
< AN—e
GND R
1kQ

C.
500 nF

I I +30V

+15V
Rs
- 10kQ OPA548 —O Vour
OPAx189 —N\NN——+ Output = 25V
DAC8581 +
-30V
-15V
Input = + 5V
Copyright © 2017, Texas Instruments Incorporated
&l 9-6. W] iz FLIR
9.2.6 AHLMILTIRER) RTD JBCR 4%

A RXTE O-7 WAL, 62 B 8 U 0 S A M s B P 26 HE AL - 30 miels AR BEROR T 8 TINA-TI B AR AF

BHATERAMATNREN RTD JBOKAS

15V
(5V)
T Outf pEFs050 |
1uF 1 uF
L v 2 = L
- 49.1 kQ Rs -
60.4 kQ
Ry
4.99kQ % )
OPAx189 O Vour go((:)%o—\gv
| +
Rs
105.8 k"
RTD
PH100 W
R4
= 1 kQ
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(1) Rs $RAEIEAAL SR LU A 1 R 1AL

Kl 9-7. EF L& MHELTIRER) RTD BUKER
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9.3 RGN

9.3.124 f A-3 ENFRELBBRNELUEERES AT

OPAXx189 [if ADS1225 —it T 24 (= FREAL IR BN B UL ESE SR T RE . —X OPAX189 HUk#s K
FHP AR BOR RS (IA) BCE |, JF H B A W IR IhRE DA PR AR M 75 JEse B e A R Bl . FREEAL RS BV I3l FE
( BN Vex ) | IRIRAE S5 R LB B 2 0 B . 20 B R Al REAEH /N | IF HL AN L %00 B 3 Vex /
2.

AR R A OPAX189 11 Ji A& H 2 A H e (B N ST HLE (0.4pV) Al AR FLUE SR (0.005uV/°C). K58y
W7 (5.2nV/  Hz) R R RME 75 DA S HH C R £ P A s B N BELBE . XUBCR 2% 1A BRI B 1 B I BT IOR T B AR
Zoes , M HAERS) 24 7 A - ADS1225 B ess (ADC) #H T REMFLH . ADS1225 E45 100-SPS %
HOR ., HUEIEARRRE ), DA F START 5| B3 AT a7 s s s il (R Th it

c c G
2Ry : Y ;
0.1 nF 0.1 pF 0.1 nF
G=1+ " " X
G —1—
GND GND GND
" GND
OPAXx189
VAN VREFN VREFP  AVDD
RTRACE% g Rraace
15V
+ C1 .
| S 100F DVDD
Re
10 kQ R START ovep
1kQ
+SENSE +OUT | SENSE ..—1 }—«»—W\ﬁ—éi AP SCLK
Ce DRDY
1 UF DRDY / DOUT MSP430xxx
or other host
Re C, _1
Je S = ADS1225
Ce
1uF "y
MODE
Vix Load Cell +—] }_&ﬁ/vm_v\i AINN1
BUFEN
Re
. 10KQ TEMPEN
———— \\WN\N—o C.
3 —
10pF ——
+15V ou o
b . GND
OPAXx189
¥
GND
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10 HJRE X
OPAX189 HJ%iiE TAFHLE A 4.5V & 36V ( £2.25V % +18V ) ; LRI EH T
-40°C £ +125°C WIREVEE . AAFIE N9 T vl GE2BE TAF o 15 Bl R 1 B 2 AR K S 80 .

/J\JD
HUIRFLE KT 40V XSS At (182 WA mAREH R )

$e 0.1 uF 55 e g BT ARSI BIFRAT , PTI8/b M im e J E
PRI R AR AR 22 . A RSSO S EREZ RMELE | S
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11 i )&
1.1 fiJR¥eE

N T SEEASAF R TR RE , N R 47 (0 PCB AR sk , B4 -
o TGP RTEE I e S PR S PR YR ] R B BETOR ERAS B AR NRAD LI o 55 S P A A B S SR (A AL LB ) A IR PHL B PR
VAR I 75
- FEREAS RS NI I 2 R EHAIC ESR 0.1uF MRRess i s A% | OB AL B R BT & F . B0 SN

HY, V+ St 2 8] DU N BN S5 g HL A 45

o R L R RRUURIE T 20 B b B R BRI A R R S R ik . 2 )R PCB LI — R Bl R L
T AR T . )2 A7 B T BRI > A T30 (EMI) B 310 A DR iy Bt At 14474

BRGE , RN NE S IR AR E . AREZRAEL

BZ W A a5 BT A1 PCB HOR K -

© AT EERME , IR GELT T T B LB AR . W X B E RN R R, IURGE 2
LAy s i 2 T ELAR S L P AT B A
o SMBAAFRA BN R B AT, W 11 PR, REF RF A1 RG $53E Ro A T B K BR B2 sl /b 7 A v

e

7

NG ERAENERE

PCB M T,

CIE
11.2 A J7a i

ST REAE R N GE I B . TIE © SN A 2 FL B B UK 8 4

5 FEAE S A 24 JA) B IR B RUARBHITORY PR o T AT I 25 U/ B A58 LA E AN A HEL 3 1 7 AR A L
TIEWAELLSE PCB A X b ATis i -
FRARTHS S PR B S T E DR B N R e v B PE RE AR A . TR IR T AT 1Y) PCB /KIFs iR , TI 20k

PAEBRIG I E A SRR PRI KZBHIEET | iT)e/E 85°C MR T 30 708 Rl

[5)

+V
C3
E?

————————» OUT

=

Use ground pours for

Place bypass
capacitors as close to
device as possible
(avoid use of vias)

GND shielding the input c3 c4
signal pairs L L
R3
)
IN- @)
L] ne ne [8] &Y
R1
R =] -w v [
=] +n out| 6 out
re | FVW\A
§ L] v- ne |5 ]
IN+ GND
< i K
Place components C1 4‘ ’7 Use a low-
close to device and to <4—— ESRceramic bypass
each other to reduce 4‘ ’7 capacitor
parasitic errors Cc2
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12 SRR SRS HF

12.1 244 HF

1211 FRF

12.1.1.1 TINA-TI™ (FE#/E ( %5 FE )

TINA-TI i BB — RS . Thfesa K BT SPICE 514 B0 EAZ /T . TINA-TI 15 Bk AE 2 TINA 8%

PRI — SR B R TNREIRAS | BR T — RICIEAHERALSL , R IE BN T — BB E . TINA-TI R
BAFSRMEITA SR SPICE Hft . BSABEatr , USRI ThRE .

TINA-TI i B3R At A e A 2R e 70, (BT H P LR 7 3R1B45 %, F 7 7l A\ Analog eLab Design Center
(B TSI = Bty ) et N RS TR AR B N B A AR B BT . R DU IR T, M
M E— A sh & PGE R 3 T A

&E
W25 TINA BE (M DesignSoft ) 803 TINA-TI 5 A4F 5 A B s FIx 26304 o i M TINA-TI S04
T AR TINA-TI T B E.

12.1.1.2 Tl /8 &t

FREREL TI ks LT, 1571 http://www.ti.com/ww/en/analog/precision-designs/. TI k52t & H TI A & ks
SRR & ROV R Uy 58, $R0E TV 2 SO AR TR JREE . ok, MR, e PCB L R 2
AT JRAT LR PRk 5 DA PERE I =45 L

12.2 SCRYSCRE

12.2.1 H=3CR

T2 DL R A IS S0RY

IR (TV) , SR 7 - FFIERIE S B fai i

HEMAE (TI)
HEMAXAE (TI)
TP ACES (TI)
HEMAXAE (TI)
IS (T1)
HEMAAE (TI)
HEMAE (TI)
AT (TI) ,
HEMAXAE (TI)
HEMAE (TI)
I A ES (T1)
HEMAAE (TI)

PCB 2 —NsZ i K #3 it 94 17 HiRK ik

BRI B, 53 B I iR HR ik
BB HA I i B, 55 2 384 - EIR I ad iR 220 BRI Rk
TEP T JRIE R B [ TR 25 . MFB JEJE#25 1F Hi R F 4R
I A A ERE P L TR

ESE A AT SR E N T 4

VA 75 N fei 4

TR E IR E 1 BE 5 A SRS
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA189ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA189ID.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA189IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDBVTG4 Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDBVTG4.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CTV
OPA189IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1CS6
OPA189IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1CS6
OPA189IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1CSs6
OPA189IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1CS6
OPA189IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA189IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA189IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA189IDRG4.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA189
OPA2189ID Active Production SOIC (D) | 8 75| TUBE Yes SN Level-2-260C-1 YEAR -40 to 125 OP2189
OPA2189ID.B Active Production SOIC (D) | 8 75| TUBE Yes SN Level-2-260C-1 YEAR -40 to 125 OP2189
OPA2189IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1VQQ
OPA2189IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1VQQ
OPA2189IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1VQQ
OPA2189IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1VQQ
OPA2189IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0OP2189
OPA2189IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 0OP2189
OPA4189IDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189
OPA4189IDR.B Active Production SOIC (D) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189
OPA4189IDT Active Production SOIC (D) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189
OPA4189IDT.B Active Production SOIC (D) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189
OPA4189IPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189

Addendum-Page 1



https://www.ti.com/product/OPA189/part-details/OPA189ID
https://www.ti.com/product/OPA189/part-details/OPA189IDBVR
https://www.ti.com/product/OPA189/part-details/OPA189IDBVT
https://www.ti.com/product/OPA189/part-details/OPA189IDGKR
https://www.ti.com/product/OPA189/part-details/OPA189IDGKT
https://www.ti.com/product/OPA189/part-details/OPA189IDR
https://www.ti.com/product/OPA2189/part-details/OPA2189ID
https://www.ti.com/product/OPA2189/part-details/OPA2189IDGKR
https://www.ti.com/product/OPA2189/part-details/OPA2189IDGKT
https://www.ti.com/product/OPA2189/part-details/OPA2189IDR
https://www.ti.com/product/OPA4189/part-details/OPA4189IDR
https://www.ti.com/product/OPA4189/part-details/OPA4189IDT
https://www.ti.com/product/OPA4189/part-details/OPA4189IPWR

i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 17-Jun-2025
Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
OPA4189IPWR.B Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189
OPA4189IPWT Active Production TSSOP (PW) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40to 125 OPA4189
OPA4189IPWT.B Active Production TSSOP (PW) | 14 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA4189

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® 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 TI'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA189IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA189IDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA189IDBVTG4 SOT-23 DBV 5 250 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA189IDGKR VSSOP DGK 8 2500 330.0 12.4 53 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
OPA189IDRG4 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 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA2189IDGKT VSSOP DGK 8 250 330.0 12.4 525 | 335 | 1.25 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
OPA4189IDR SOIC D 14 3000 330.0 16.4 6.5 9.5 2.1 8.0 16.0 Q1
OPA4189IDT SoIC D 14 250 330.0 16.4 6.5 9.5 2.1 8.0 16.0 Q1
OPA4189IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4189IPWT TSSOP PW 14 250 180.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA189IDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA189IDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA189IDBVTG4 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 SOIC D 8 2500 356.0 356.0 35.0
OPA189IDRG4 SOIC D 8 2500 356.0 356.0 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
OPA4189IDR SolIC D 14 3000 366.0 364.0 50.0
OPA4189IDT SOIC D 14 250 366.0 364.0 50.0
OPA4189IPWR TSSOP PW 14 3000 356.0 356.0 35.0
OPA4189IPWT TSSOP PW 14 250 210.0 185.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA189ID D SOIC 8 75 506.6 8 3940 4.32
OPA189ID.B D SOIC 8 75 506.6 8 3940 4.32
OPA2189ID D SoiIcC 8 75 517 7.87 635 4.25
OPA2189ID.B D SoIC 8 75 517 7.87 635 4.25
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

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

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

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

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

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

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

e —

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

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

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

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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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.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

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

IR0

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

4220718/A 09/2016

NOTES: (continued)

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