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OPAXx333 1.8V i Th#t CMOS iz Bl k2 Z =M 1751
1 Rtk 3 WM
o REEHEE: 10pV GROKMED CMOS #IOPAx333 & 4liz H Uk #81F H L5 B shik ik
o EEEL. 0.05uV/°C (HAMH)D HA, DR RIEAHEE (10uV, mKE) , [
« 0.01Hz % 10Hz M:/: 1.1uVep IS i o T AR R iR AR A SR T A . XS
o ERAH: 17pA RS ARE S HRMA RO ES Tie dt mBH TN (G
o HHYR{LH JLFERE L RS R 100mV) AL ER R GEIES
o HLJFHJE: 1.8V £ 5.5V FHIFRHEE 50mV LA . ATRMERKZE 1.8V
o BB NS H (+0.9V) M=k 5.5V (£2.75V) 8 s B 0 YR . IX
o I, SC70 Al SOT23 LSRR MR S . PR EIRIE AT AT TR
2 RiH OPAX333 #73ftH . CMRR, TMAFESESH
o LIS NN SRR IAE o 1B AT E SR S AR B 4 5%
- (ADC) HyitFE R sSEEE S I RE,  TIAS 2 FRAR o0 28
o RENE o
o TR
. EFAE OPA333 (HUEIEAA) AIHft 5 51 SOT-23. SOT
o HIUBAL A A B LAJ 8 51 J SOIC 3%, 1 OPA2333 (XUHIE A
o FHERIR & A2t 8 51 VSON. SOIC Fil VSSOP H%¢. firf
WA (80 5 T AR U VG 320 -40°C %2 125°C.
BERO
BRI ESEcd 3R GRFRME)
SOT-23 (5) 2.90mm x 1.60mm
OPA333 Ejs‘éﬁé\')*”w‘% 2.00mm x 1.25mm
SOIC (8) 4.90mm x 3.90mm
VSON (8) 3.00mm x 3.00mm
OPA2333 SOIC (8) 4.90mm x 3.90mm
VSSOP (8) 3.00mm x 3.00mm
(1) BETHRITETAES:, 2 RERE R R T 07 5.
0.1Hz % 10Hz M7 OPAXx333 5| I
F T T ] OPA333 OPA333
g .. . L . . . S E OUTE EV+ +INE EV+
ﬁ T 7 V- E ; E V- E}D—L
'1§ F (i 1 . ol 1L ' ] +INE Ele —INE EOUT
§ g S0T23-5 SC70-5
E E OPA2333
i o ]
F E OUTA 71};' Exposed 3(337 v+
| 1 s/div -INA :2)3 Thermal 3(3: ouTB
+INA 73}3 Dleo:ad 3(257 -INB
v-[f e 1 e
DFN-8 (SON-8)
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B B e 1 8.2 ML RIFH oot 15
YR AN ATt 2 8.3 RGURHI oo, 20
5 B ERIIIAL .oooooovvoeeoeeeeeoeeeee oo, 3 9 HPEARIREEUL oo 22
LT L SO 5 10 FJB covvessrsnssmsssisssssissssissssss s 23
RV TR 5 (103 - HO 5 101 AN oot 23
6.2 ESD BB oo 5 10.2  AFJETI et 23
6.3 FEULII TAEZAE oo 5 =YL 51 vy =52 =TT 24
6.4 HHEAEEE: OPA333 . e 6 I R = ST 24
6.5 HHERLIZE s OPA2333 oo 6 112 SRR e 24
6.6 HAUIEME oo 7 113 MR oo 24
6.7 BN e 8 N B 24
T BB BB e 12 115 BEFR oo 24
TR 12 116 BFHHLEE T e 24
7.2 THREREIE] oo 12 117 GlOSSAY w.covovicii 24
7.3 HEE B o 12 12 HUBE. EEEFTITIE R e 25
T4 BFINEEREI o 14
4 BT ST
vE: ZETRRA R TS T 6 5 M AT RA A BT A .
Changes from Revision D (November 2013) to Revision E Page
o CININISINT 51 MIEC B AITEE 35y« ESD FUEE MAPEREEE Ry FFME W 585y ASFThREREEC. N AISE it 35
I3 HEAAKREW B AR 5 A HERICR S 3 UG BRI T T E I T893 e 1
Changes from Revision C (May 2007) to Revision D Page
o IR AR T U T BRI IR E IR .ottt et et ettt et et et ettt ee e ee e 1
o AEE TR T OPA2333 DEN-8 Gl ..ovieeiieceeeceeee ettt ettt ettt ettt ettt s sttt ess e etst et ee et se et et esees st st eteseseenseanas 1
o Bt i KRB ETH RIS 2 MES AT SN BEETEESR TR (FEBHIR) e 5
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5 5|l EAMT)RE

OPA333 DBV #}#

OPA333 DCK #}3%

5 3| SOT
g{ﬁl\?ﬂffﬂrllg 5 5| SC70
L
OuT | 1 5 | V+ w3 =1y
+ +
V- E% v-[2]
+IN| 3 4 | -IN
-IN| 3 4 | OUT
OPA333 D #}#%
8 5|l soIiC
AL
@)

ne® E s | NGO

-IN IZ 7 | V+

+N E 6 | OUT

V- E 5 | NCT

5| fIThEE: OPA333
G
110 i
2 SoIC SOT SC70 e

+IN 3 3 1 I EILiE RN
—IN 2 4 3 I SRABFA
NC 1. 5. 8 — — — FENERERE (ATLET)
ouT 6 1 4 0 Linga
V+ 7 5 5 — IEHE (e
V- 4 2 2 — SRR ()
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OPA2333 DRB #}%
WA SNEEPVES 8 51 VSON 3

OPA2333 D B; DGK %3
8 3| SOIC B VSSOP

iG] AL
O @)
A o
OUTA|1)! g v OUTA[ 1 ﬁ 8 v+
-= , Exposed | =
ZINA|2)! Thermal /7 [ouTB -INA |2 7 |ouTB
=<1 DiePad ! == é
#NA[33 on 16 [-INB +INA|S EI"NB
== | Underside® | == _
va 4)i_nersIe i(s +INB v IZ EI*'NB
5| jIThée: OPA2333
il o "
LR VSON SOIC. VSSOP
+IN — — I [EkiEE PN
+IN A 3 3 I FAEGN, JHIE A
+IN B 5 5 I FAEHN, #iE B
—IN — — I JAHFAN
—-IN A 2 2 I JARFRN, HIE A
-INB 6 6 I JRAHFAN, i#IiE B
ouT — — (o] i
OUT A 1 1 (o] i, HiE A
OUTB 7 7 (o] i, WiE B
V+ 8 8 — IERYE (RED
V- 4 4 — SR (k)
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6 FK%

6.1 Xt AKHEE

iz @

f/ME NI AL

i L ! v
BN T @ -0.3 (V+) + 0.3
i BN T @ -1 1

e ) 0 mA
BATEER, T) 150
EATHE, Ta 40 150 °C
AR, Toq -65 150

(1) X R AHUE (E T BT AMELR R ST 7T B S0 8RR I8 K AR o X AN 7E R DT AUE R N I TAERS L, X THUEAH 200 Th Re ths 1k
DUSAE G WA TAEZAF T AR #8AlE, fEMOIFRUEN] . KRS AT R BOR A0 WUE 261 T e a5tk
(2) NIRRT R IR X TR IR IR 0.3V NS T, AU L HIATIR By 10mA B B,

(3) XfHufEEK, FRAERI N O

6.2 ESD #iEE

=l BT
s AR (HBM), %4 ANSI/ESDA/JEDEC JS-001( +4000

Vs AR 76 d LRI, (CDM), 74 JEDEC #iili JESD22-C101@ +1000 v
(1) JEDEC 344 JEP155 #lE: 500V HBM REWSYEbR#E ESD 5§ ifE T A7,

(2) JEDEC 344 JEP157 #iE: 250V CDM AEMS{EbRHE ESD MR T 2447,
6.3 EIH TR
TE AR KBS G P AR (BRAES A U

/M =N | LK iv4

IR, Vs 1.8 5.5 \Y
e I B Y -40 125 °C
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6.4 #MEREFEE: OPA333

OPA333
Hfgtr @ D (SOIC) DBV (SOT) DCK (SC70) BT
8 5| 5 5| 5 5|
Rosa gE I IAE 140.1 220.8 298.4 °CIW
Rosciop) ZEAMTE (RHRD AR 89.8 97.5 65.4 °CIW
Ros 45 % F R AR A BE 80.6 61.7 97.1 °C/W
vt SE B IR I RFE S 4L 28.7 7.6 0.8 °CIW
Vi 45 2 LRI R IE S 5 80.1 61.1 95.5 °C/W
Roscpoty ZAZEAMFE ) #H — — — °C/W
(1) HREGRFHMERNEZGEE, E30H (RS IC HEERIER) MHMRE, SPRA9S3.
6.5 #EREEE: OPA2333
OPA2333
Htgtr @ D (SOIC) DGK (VSSOP) DRB (VSON) | #fy
8 5l 8 5| 8 5|

RoJa SE BEIRBTRGH 124.0 180.3 46.7 °C/W
Rojcop) ZHZESMT (THHE) #pE 73.7 48.1 26.3 °C/W
Ross 45 5 L AR FABH 64.4 100.9 22.2 °C/W
AL 45 BT R IES 5L 18.0 2.4 1.6 °CIW
VA 45 2 AR I RRIE S HL 63.9 99.3 22.3 °CIW
Rojcpoy ZZEIMT URHE) #pE — — 10.3 °C/W

(1) AREGAFRIERNELEL, ESWH (CFRERNIC BEHIER) RIS, SPRA9S3.
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6.6 HSFKHE
BrAEA BB, BN T, =25°C, R =10kQ CEHZE Vg/2) , Veu = Vs/2, Vour = Vo/2.

ZH | MR A | w/ME HAUE A E B
K E
Vos N 2R L Vg =5V 2 10 nv
dVos/dT  FINR M EER Ta =—40°C £ 125°C 0.02 0.05 uv/°C
PSRR FEL I L Vg =1.8V % 5.5V, T, =-40°C & 125°C 1 5 vV
KgasE @ S AU i(ﬂ)lé) W
TEIE YR, EHR 0.1 v
N B LI
Ta = 25°C +70 +200
ls LY TN RN
Ta =—40°C & 125°C £150 pA
los N 2R EL R +140 +400
W 7
oA f=0.01Hz & 1Hz 0.3 Won
f=0.1Hz & 10Hz 1.1
in BN HL IR f=10Hz 100 fANHz
LIPNGENES
Vem A F S (V-)-0.1 (V+)+0.1 \%
CMRR  JElidite it bR AR 106 130 dB
LIPNCER o
o 2 pF
Sl 4 PF
TP
Aol FEFR eI 25 (RVL_l oko ?1¥A<=V3430(g Pt 106 130 B
ARSI B
GBW B TR C_ = 100pF 350 kHz
SR TR G=+1 0.16 Vius
it
B R.= 10kQ 30 50
AR T LRI e T i L S mv
R. = 10kQ, T, =-40°C % 125°C 70
Isc R HLUR 15 mA
CL 2 LIRS HS R MR
FFER 4t PR f=350kHz, I =0A 2 kQ
B
Vs HE HLE G 1.8 5.5 \%
lo = 0A 17 25
I A (BAEORE
Ta = —40°C & 125°C 28
FRIES ] Vg = +5V 100 us
B
T, R LG -40 125 °C
TAEVE -40 150 °C
Tstg VAR -65 150 °C

(1) f£ 150°C T 300 /M7 it de sk ], BEAL AR AUIELI 0 V.
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6.7 AR

® 1 WARESIR

Pl &
SR L PR AR Ay A 1
P RIS A A A 2
FEIR Y 25 54346 A1) 1) 9% R 3
LRGN L 5 AR A 2 R 4
FEL R ) b 5 050 ] 1 9% R 5
it H R AR R % AR R e R 6
AN B PR AR L (R B 5 R 7
AN B PR R A B O R 8
B FL I S R IR 6 2R 9
KAZ 5 Wk 3 10
JINE B BRI S 11
B ERE 12
Sud R K 13
FE TN ] 5 PRTER I 25 [ 56 R 14
INE B S R 2R R 5K R 15
0.1Hz % 10Hz M7 16
FEL A A PR R P AT S 5 AR A ) O R 17

BrARS AU, B T, =25°C, Vg =5V, C_=0pF.

- |
5 k)
=
= L K
g E
3 9
o) o -
o
I_ i T T T T
OCLOLOLOLOLOLOWL OO OO
T T L aAauN~MNOANOLMNMNOANLUNOANLNONWNO
OO rrrr A ANDODONT S S IO
OCOONOOLTOHNTOT ANMITIDONODODO 0090000900000 QQQQQ
'T""""l - C0OC0O0O0O00O00O0O0O0O00O00O0O0 oo

Offset Voltage (uV) Offset Voltage Drift

1. i LR e A 4 A Bl 2. RiA s R = S A

8 AL © 2006—2015, Texas Instruments Incorporated
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BrAES A B, T T, = 25°C, Vg =5V, C_=0pF.

120 250 140
100 200 120 [T
~L N
80 4 or 150 100 N
I, ase N
~ ~~ | ~| 8 N
@ 60 | 100 S 80 S
o X @ o N
<} \\ \\\ _f:‘e < 60 ™
< 40 U N ° & 3 N
N AN
20 N 0 40 N
. ™
Gain "\\ \
0 \\ -50 20 T
-20 -100 0
10 100 1k 10k 100k 1M 1 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
3. FEERHY 25 AAR L SRR ] 1 5% CRPRSULIEAS RS U ES S
" bt : Vo m7v
N T N o— —— =V =209V
100 N ~ 2 N
—PSRRIN — ~40°C \
80 z 1k
= N i ] 25° N
g N \ 2 §:;t +125°C \ 115 c \\
x 60 N & 0 A f
[any N N — +25°C * _/’/L/<\\
N \ = A e
2 RN E | _ol=s=EET oo
40 \ 3 1 [
N \ +125°C
™N +25°C ]
20 N -2 N
N -40°C
0 -3
1 10 100 1k 10k 100k M 0 1 2 3 4 5 6 7 8 9 10
Frequency (Hz) Output Current (mA)
Bl 5. HYEHDH H S AR R R R K 6. it B R IE S5 H IR MR R
100 200 T T
Vg=55V
80 | - 150 —_—=V.=18 V]|
o -lg — \\’\IB s .
100
40 -l
20 50 T P e B DI
< <
_m _m +g = -
-20 B e i
40 100
_ I
-60 g [I——— — | +
_80 -150
-100 —-200
0 1 2 3 4 5 -50 -25 0 25 50 75 100 125
Common-Mode Voltage (V) Temperature (°C)
Bl 7. R B i S I R TR ) o0 R Bl 8. A\ fmE B S REERER
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BrAES A B, T T, = 25°C, Vg =5V, C_=0pF.
% FG=1 - b
2 SE L — SH S E
- Vg=55V ke : B
] S : ]
. 15 : ................... R e i
< T [ : ]
:é Vg=18V :87 } | } } } :
10 ~ ]
s oo S E
o n
; S SRS ;
0 . : : . . : : : ]
50 25 0 25 50 75 100 125 —
Temperature (°C) Time (50 ps/div)
9. AR EREEPXR B 10. K55 Hrikma B
FG=+1 - - 1 - E [ T e
}RL=1OkQ"§ ..... -ﬁ ..... 8 E io o £
S o E E put L E
> E ] o : : ]
€ ] - : . E
8 ; E . Output ........... T TR E
o F E F - ]
gF 1 - 1
St : i 3
El ] - ]
= > | -3
2 7 ° 0 - E
e T Lo E > | E
g SO ] - 1
Time (5 ps/div) Time (50 ps/div)
B 11. /MS S HrERm R 12, EXEKRE
= 600 T
R 4-V Step
] 500
2 E —
S ] 2 400
~ 0 7] ©
1 S 300
30 ] 2
2 ; 3 200
- E L/
1 @ 0.001% A
E 100
E L= 0.01%
E 0 ‘
. 1 10 100
Time (50 ps/div) Gain (dB)
B 13. fud Rk E B 14. 3 7 E] S PR A5 (R 20 &R
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BrAES A B, T T, = 25°C, Vg =5V, C_=0pF.

40 T T T T T T T T T
35 S S PRTEE SRTEE PRRRS PP RREE :
30 o T A S E
_ ]
%25 / R e F e E
<] o ]
%20 / % ]
o S E
3 15 / I SIS R ORUR . DS 1L L b i AL B E
10 - E
4l I T T .
5 e - E
T T T R ]
/ = N .
0 - : : : : : : : : |
10 100 1000 e o L TR N SRR SR BTN S N A R R A A AR
Load Capacitance (pF) 1s/div
=3
15. /ME 5t & 16. 0.1Hz % 10Hz M
R aARPRKER
1000 1000

N N
|§ Continues with no 1/f (flicker) noise. |§
Z T £
° Y Current Noise o
o0 (72}

5 100 100 3
> P4
o 2 €

o

(2] o

£ Voltage Noise 5
S (&

10 10

1 10 100 1k 10k
Frequency (Hz)

17. LA R L R A o R R (AT 5K 2R

JiRA © 2006—2015, Texas Instruments Incorporated 11
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7 VE4 W
7.1 MR

OPAX333 A JRRAEER . (RIhAE. PLEPI AN L RS ORI TAR R VE Dy 1.8V &
5.5V, AA At retE, I HIER T M@ BT ZERS A SR AL R R T B R A T 0 T iR
%

7.2 THEGHER

Notch
CHOP1 GM1 CHOP2 Filter GM2

et > N

GM_FF

IH

Copyright © 2016, Texas Instruments Incorporated

7.3 FE U

OPA333 il OPA2333 BA HA I st fzse el IF A2 IS AN AR, S % o XSS 3K H LA 1) B Bl R iR,
AR ATER AL SR R FE s I LB B () HE A R A SE IR A (RS« BESRAT AR 2R ) L FRE 5 PR, 7 2L
FHL B AT SR AU AR ek G 7 DR 32 S P AT R AR R AR 25 P A vy (ZE Do) 8O R FE R FE o Je I i R
AN LR AR, HRRIX SR A A A A R A B R U S

o fEAMKI RECRM GBERRMERE) .

o AN H IR B AR AT TR

o RS HEHORE AN S S (A A KU R RS .

TR L AE I T B ARAE AN R R P AR SE RO TT e, IXEESETTRES 2L 0.1uV/°C BE R B LT, BAREGR T
i IAL L

731 ITAiEH#E

OPA333 1 OPA2333 iz SR #s i TAEFEJF L EVE N 1.8V & 5.5V (20.9V & +2.75V) . #AVEME 3348
7 i R R B B AR T AR AL ) S

CAUTION
T 7V G RCRED IR LR o0t e R ae R A PSR .

7.3.2 HANHE

OPA333 1 OPA2333 % N\ FLAH i o Bl 4F B VR R Rl E RSN R T 0.1V. OPA333 L AN Fr4efummkit, m
HI%A 5 H ) R S DX 4, A3 A A 5 S HL At B 2 UK 2% 3

12 AL © 2006-2015, Texas Instruments Incorporated
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FetE B (T IN)

HH, A RERRLY T0pA; (EE, B AR AR R RN B T BE S B0 IR RN B BN SR B R A
R AT 10mA, I ZRGE T LA SZ 8 A v s A e g vl s o P e N R BEL S A A ST E R A, G 18 o i
N

Current-limiting resistor
required if input voltage
exceeds supply rails by
>05V.

loverLoaD
10 mA max
- e

VIN

5kQ

K 18. HiNHIRAY

7.3.3 WEMRBRIE

OPA333 fil OPA2333 iz HTSU KK H S AE R 5145 5 B AR P I (] 344
350kHz a2 SRR LS G o IZTORER AR Bus M LA HBRHAT IR T RRIE. B3h)E, BOKE 22 100us K
SKILVAE Vos ML BEITHAA TR B BN R 75 .

7.3.4 LB EBOCS SO S R R

Hie N ER B EEEAEEAN T oV MIEFAAEREE (1 2.5Vv) 26, mHRERAKEE. T Rk2
o IS BSOSk UL, W S S 8L OV (BaL Ll RIE SBCR A8 % 3208 FRR) , s Bl .
(1) B L YRS SRR 28 T RE#E sh B3R W Bl T s ei R e, (EA SR B HKE . 7R B B IS AT IS Ol

~, OPA333 il OPA2333 it nI fe 15 2 B B UK T-Hetth . @i {5 FH o5 — AN s BHLA8 A0 55 — AN ELig BROBOR AR
(A R BE R AR R, AT AR R NE . AT DAZES R 7 — N R 2 RE R — N R RS, DOB R R R
T o COA R FME, @& 19 FFR.

C VOUT

%E Rp = 20 kQ
Op Amp V-= GND

-5V
Additional
Negative
Supply

K 19. Vour BEHhEH

AL © 2006—2015, Texas Instruments Incorporated 13
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FetE B (T IN)

fEBIRTIA AR, OPA333 Fll OPA2333 [)fi Hi 2 70 VR4 HY H IR H A &2 B B YR B SRS A T Sl VR B . 2 AR GE
FF RS R 2% . OPA333 A1 OPA2333 {H AR & & iz AR i i B 28 E 240N 20kQ.

UEHE B 2 R T AR I B %

FEREEAE R ERE OV £ E2KE —2mV B . K T—2mV B2 B IR S EEZ 1, (BAEHH R R Eh 2] —2mV
VL b2 SR H 2Pk S fFRE o BRARGT or Hi BEL 2% 1 B B T DA 8 S UK 2845 3h B 5 SR T S IR KT o] DS
FALE 10kQ A HFEAEMRE —10mV I S2 3L i ik

7.3.5 DFN ##

OPA2333 >XF DFN-8 #2% (tBFRAN SON) . DFN j& — W7 25 i A 5] 2 A QFN 3%, XA~

LR R I R PR EEIEN T PR AR 2 [R), Jd i A R A R I SR AR AR

DFN &3EE RSN, B/ NI o m SO RE DUCEAR I SR . Bhah, TEAMER S Rt kR T 5l

2725 ity 7] S

DFN H 3 ni i bt PCB U4+ 15828 2 4% . 1623 My SLUA271 (QFN/SON PCB ##%) 1 SCBA017
(L5 JHZEE 25 ) , WM www.ti.com F#.

JSEHE ot 2 O A A e 5 RSy BRI A V- B LR R ARIERIRES

7.4 H[EThResE

OPAx333 %t BA et . REHIEHEN T 1.8V (£0.9V) M1 5.5V (+2.75V) ZJi], 1% sefFit b T3 stk
K

BN o

14 AL © 2006-2015, Texas Instruments Incorporated
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8 NFIAISEEL

AR R S BAE T THAMERE, TI AR AR R e . % N5 53 e
TIAF R EEM T HN M. %7 BGUEFF AL BT R R asscil, LA R R S ThhE -

8.1 MHfER

OPAX333 R HI| & A1 35 o e ARG 8 SR 2%, B KA 0 H RV S X e 3R AN 2 B 4 HE AR AT S
B, (ER MR ROR R IR E R FE TR R Y, AR A AR AR RS . R HUE T, 0.1uF A
PR EE 2 R

8.2 A NH

8.2.1 A EEHI (V-I) i

K] 20 H TR ) HL S R I EE e AR R (VA1) AR . B OV 2 2V IO HE R FR 0 OmA & 100mA 1% i H
o B 21 B T 1% I AL 3 R £ . OPA333 KM 4 1 H I AR AT B 1% FE % S B0 €0 1) BL AR 2

V+

Viono

Rioap llLOAD

Copyright © 2016, Texas Instruments Incorporated

K 20. e IR 2 A (V-1) Fedteds
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A R (BT R)

8.2.1.1 BifER

WA ESRUTE -

o HJEHEE: 5V HIR

o HIAN: OV E 2V HIR

o Hit: OmA & 100mA Hii

8.2.1.2 YK IIRFE

HL 1) V-1 A3 BB TN LR Vi S =AU P 2$ (Rggs Rsp M1 Rgg) Z ISR R . Viy 5 Ry Z 1A
KAREMAERITTIE — R R . WNE—RBNE R MR IET Rsy, 5 Reg ZIAIHIK R
BRI, FRAIT 06 2B e T AN T T 8 FH 3 SRLROR B ) LR . A BhiE SR B AR A I H R . IRIR
TR BB, 1% A AT R X L RS H bR . OPA2333 CMOS iz B0k 2% 2 Sk . 5uV hif%. 0.05uV/°C
RO RS, AEHCH . B BT T T, R T OE EYE LA fa R IR AE 50mV LA . OPA2333 #7)
{F Bl BAR SR MRAT UG A R B s, I HL B A 8] HE RS AN P AR A Se 208 T VRS o {8 % I fE TS RV A% m] b
RGP mEL R 2, XAEAR IR B T RS 25 B ] . OPA2333 % 2 Uk H 2% m] i A3 SRR 25 1 i 42
& RE % 52 435 1 RPN MOSFET 2844 A MK .

TIPD102 #4247 VIR ZE 0 M Wi i A B i il s 45 2R .

8.2.1.3 M4k

0.1

—— Load

0.075

Output Current (A)
o
o
()]

0.025

0 0.5 1 1.5 2
Input Voltage (V)

&l 21, w0 V-1 R s A B KL

16 AL © 2006—2015, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS
OPA333, 0OPA2333

www.ti.com.cn ZHCSGL8E —MARCH 2006—REVISED DECEMBER 2015

R N (T R)
8.2.2 FEHE MK AT HEE AL (V-1) Fefeds

Pl 22 s (1 FL B A A S AR T AR S PRI (V1) B I ARl OV & BV U FL IR 364y OpA & BpA
Pt B . 1 23 SR T % HUES A E AL 1 iR 2 . OPA333 1K 25 1 o R AR IEE A BT L S T L 6 11 L U R
FE. K 24 SR Tz U R RMERIRZE .

R3 100 kQ
CL 100 24 100 kO
'
5V
VouT_oPA
5V
OPA33> — n
VOUT_INA

Rset C
100 kQ )

= VIN

l— RLoAD — Cc21nF

22. FEEREF V-l s

8.2.2.1 #hfER
WHER AT

o HYEHE: 5V Hi

o HiAN: OV % 5V Hilt

o fith: OpA % 5pA HIR

8.2.2.2 HHRIHRE

RLEE ) V-1 AR BB TN R Vins Rser BARACGRBORAS (INA) B35 2 A5G R fEBATd i d, A f kR
LU INA 8 23 Fr s FOME i in /e Be B r B A8 L, Al 1 drpos:

Vser = Vin/Gina 1)
ME Repr MHMLAURE 7EK, KL lour N Vser/Rsere R Z Rser Al Rioap L L AN I 2 5RO 88 1t
LH PR 2 INA SRR B, oyt MU OR4F RAFIMTT AR . BCE RPHES ERIHIE (Veer) ARIAHIERRLL INA
W (B Vegr = 1V/10 = 0.1V) o HLLH Vsgr M Regr €, WAL 2 FffR:

lout = Vser/Rser = 0.1V/100kQ = 1pA (2)

TIPD107 S 424t 7 FEANIRZE 0 Hr . Wi i A A il s 45 2R .

JiRA © 2006—2015, Texas Instruments Incorporated 17
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A N (#TR)
8.2.2.3 Nk

0.1

~0.075

Output Current (UA
o
o
(S

100

Measured Output Current Error (pA)

0.025
0
0 1 2 3 4 0 1 2 3 4 5
Input Voltage (V) Desired Output Current, lout_desired (pA)
B 23 MRS V-1 (02 A% 5 R 4 B 24. %0 V-1 SRHE R R
8.2.3 HAWKE

25 FHE IR I L T IRE) ADS8881 LIS HEMIFF &K # . OPA333 Rt Ll BLyURE &, THS4281 Ui
FEL % ) i R g S L7 SAR B 4 4 3% FEE R N B S FU ZE oK . ADS8881 &4t AT THD #H T T4k, &

BT —110dB Kl EPERE. B 26 FER T ADC IZTEE,

THS4281

REF5045
Vout Vin

10F Temp

I Trim Gnd

1KQ 1KQ

REFP AVDD

\
‘
|
|
|
|
|
|
|
|
!

CONVST] }
ADS8881 3
|
CONVST |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

18-Bit IMSPS
SAR ADC

18
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A N (#TR)

8.2.3.1 WitER

EXFIX AR A BETH TR SR

s ZRAHIFEHIE: 5V HIR

ADC HJFRHE: 3.3V HiR

ADC XFE#%: 1IMSPS

ADC F:#iHL & (VREF): 4.5V Hiit

ADC $ii N5 5: TEMEN Vi = 4.315V (-0.4dBFS, LAEGHIE) HIZE fiy = 10kHz F2Z 755 St n 2
ADC [EEAZ T RN

8.2.3.2 YR ITIRFE

FERRRE LR e 70 9% SAR ADC IVERERS, AP RN Bt RS, Bl A IKzhas Ak sl a5 8o it

HUBR A0 S BRI LB R . AN IRBI 25 PUR B IEBAS AN MEIR BN 25 . BOZARYE ADC P RESOARBEAT 4l e i R4
REALL R B, DUEAE DO B IR R I e K BR A i MR B AR L PR R AR A PR R o bk P B 35 6 A PR S
B EERIEARITE . Z B R G AL B MU R B T, DLSEBLAT T 10kHzZ IESZH (S 5 1) 16 Az fing A
AR BHIRER G BT, B a2 TR R AN GBSO AR I ZE R o R AT BT AR LR A
UXEh AR B DR FE— DM TBORSS R 2 RGER. T ANEERDRESIRS RC MBI, MEEREF
UK AR PERI RN 220 ADC St o fieJa — A BETE AR Bk — > mik EE AL HEDKZ 45 HL i, LASRBLAIT AR IO

2 (B AKME S VREF 25 Hik

EBE— AR R B E G R AR B, TR AR YR 14> 2. ADC Al N BREh 2876 B KA B R 5] NARZRPE. A
TEIRARAE, HT A SAR ADC (4 N IRE 28 06 ZU A AT ADC 25 H i) ZBS K B . %S HUE RN
IXzh# KB L ADC THD {ik 10dB. %™ [ Z R AT #f R R A1 & THD A2 KT —0.5dB.

THDawp < THDspc — 10dB (3)

Bk, S5k BE—ARFE LIRFRERIBOR S DUk 5o R 40 THD 2 2 NIKEN 2% (BR Bl S5t R 40 P O 28 R4
B TR A g 5. TIPD115 rdefit 1T R Z T BeiH IR A AN Al & 45 2R

8.2.3.3 M HH%

Integral Non-Linearity Error (LSB)
<)

-1.5
-45 -35 -25 -15 -05 05 15 25 35 45
ADC Differential Input

K 26. ADC8881 R %14k 1t

AL © 2006—2015, Texas Instruments Incorporated 19
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8.3 Rl

8.3.1 wWEMENH

K 27 SR TR R A .

www.ti.com.cn

1
_— 6.04 kQ

D1 %
inn
= % R,
2.94 kQ
« + + \/ »—0 Vo
K-Type \/ 200 Q

Rs
Thermocouple R, R; :
% % Adjust
40.7 uv/°C 6.04 kQ<= 604 Q — djus -

27. [RENE
8.3.2 HUHIHIZ F B ST AR AR N
28 LR TR A AL E

i "
+5V
R R ¢
R R
C VOUT
1 R,
- V0 Vier

K 28. HIEIEE FBOKSHF RO
8.3.3 fI M AL I 4% A% N

K 29 Higos TARMI R i o8 . Ry ZisE 2, H ¥ ADS1100 587 1°C B4R . ADS1100
F& 16 M FEHRgs, RIS SIS TSLB i A B e, WIRAFE B4 kS, W) 5V By E%iae, Kk
44 % REF3130.

3V
+5V .—!—4 REF3130
Load _—L
R R, =
4.99 kQ 49.9 kQ > -
RG
v = 715k Ry
— R - 56 Q
| SHUNT / AN
LOAD l% 10 OPA333 hd
+
Rs R, ADS1100 Ry 2c
4.99 kQ 48.7 kQ 56 Q
R, I (PGA Gain = 4)

-L Resi % =
%Stray Ground-Loop Resistance 1.18 kQ - FS=30V

NOTE: 196 H L 5% T 75 17 7E 50/ 22 M 5] 6452 22 2 (6 70 A2 Sk o
Kl 29, fifmlEEm E s

20 AL © 2006—2015, Texas Instruments Incorporated
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8.3.4 HAh MH
30 £ 33 iR T HALN A,

% RSHUNT

| Two zener |
| biasing methods !
are shown.

L
Load % R
BIAS _|‘ "il

MOSFET rated to
stand-off supply voltage
such as BSS84 for

up to 50 V.

—O Output

(1) BUBENBHBORAHEIERES (W1, XF OPA333 4y 5.1V) MIFFa ki,

(2) PFRyEHFEZS .

(3) BT E BB AW N-MOSFET (FDG6301N. NTJD4001N X Si1034) .
Bl 30. el I e A A

100 kQ

AW

3V — NTC

Thermistor
K 31, AR FEN &
7\{; INA152
5
— A —e—\W
6 0 Vo
.
3
—/\\N——\\/ 1
Vs o -
+In Vo =(1+2Ry/Ry) (Vy—V,)

Kl 32. AEEACRBONES

AL © 2006-2015, Texas Instruments Incorporated

21



13 TEXAS

INSTRUMENTS
OPA333, OPA2333
ZHCSGL8E —MARCH 2006—REVISED DECEMBER 2015 www.ti.com.cn
+Vs fpe = 150 Hz
_ C,
Ry 112 1.06 nF
100 kQ OPA2333 |
RA O—M\M———— Z( il
Gror = 1kVIV Ry
- R7 TOT 1 MQ
VR 100 kQ *Vs YW
Rs 3 Ri2 +Vg
R, > 100 kQ — 5kQ O
100 kQ OPA2333 —/\W 2 VYV
L o—-\MW—+ — —O Vour
— Gopa = 200
= % Re % Ris 1
+Vg 100 kQ 318 kQ -
A dco Y©ac
R, 12 —
100 kQ OPA2333 112
LA O—\\— Z{ Wilson 4 OPA2333
1 VeenTRAL - +
Cy - (RA+LA+LL)/3 =
47 pF fpr = 0.5 Hz 5
| i i i
| (provides ac signal coupling) 112 Vg
R5
390 kQ
YW Vg
e Ry o Vg=+27Vto +55V
R, o) 20 kQ BW = 0.5 Hz to 150 Hz
100 kQ —/\\\—
RL O—/\\M—
Inverted —
Vew — +Vs
R10
1MQ
1/2 Vg
C Ry

0.64 uF < 1MQ

L fy=0.5Hz
(1) FTCMEF SRR, 1 INAS26, T A TARHINE, {H A o s
Kl 33. B, HRIKDIFE ECG H

9 HJRAHREN

OPAX333 4 TAEH EILEE 1.8V & 5.5V (0.9V £ +2.75V) ; LA —40°C & 125°C IR ETEE N
EH . HAVEEPE AR T T RS2 B AR B BGRE AR S AR S A

CAUTION
R OB 7V AT e SIS R AR R 2 B 2B X0 s KBE(ED

TIHEBCK 0.1uF S5 AR S BT ra R 5] BB, AT AE A e e 7 ALY B P DT LR & I RE R s iR 2. R 5%
R B B TEAE S, ES AT

22 AL © 2006-2015, Texas Instruments Incorporated
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10 A&

10.1 AafRHAEN

10.1.1 EBEAFUEN

NvE RO AG Rk, REgEmEEL, WL, e ENR AR (PCB) fei P I, 17587 28 1 s 2 LR i
BIER W REFREIESR S E . 5 0.1uF AR M E LR TR YRS AN B . 7S BHL F % 7 F It
VR DU P i Tk RE I E SEBLAS R 35, B B T4 (EMI) 5 8tk

ANE RIS FRUR B AT ST (RF) 10 5 eSS AR E . 8% v DL RFI A E ABEE P74 TS S 5 1A
AT R AR 2 TR B R B BLIR A 5 P AR K . OPA333 & i KFEEE M /N6t RFI G 5 B it , 5 B —4R 34
Ll R AR I B B o 3 K TR 3247 1T B 2 S8R W AR AL I R A8 7K

10.1.2 DFN #iJ5¥r

¥ DFN 2% F R4 R 51 ZRHE N Fr 898 23 PCB ERIBCHIR . 28R R K EINE —myUH B, Hd iR T fimr
B TTBE T EARYE L2 ol FE SRk e A R AT Bt . i EEE R AR R M LH B H T BRI R . AR A
JHH A SO IR TR, & A 58 5 ZAE S B S PCB b 2% X ek i OB AL &5 S

TR AN AR B AT AR IR A . B BB R SRR M FE rP AR R R AR 2 T e . RIS ThEE
., AR EH L FEEE] PCB b DU (45 4 5 B AK BT

10.2 fijf@mpl

Place components close
Run the input traces to device and to each VSt

as far away from other to reduce parasitic
the supply lines errors
as possible
\ N/C

|
I
|
|
|
,,,,,,,,,, | Use a low-ESR,
|
|
|
|
|

1 /ceramic bypass
V+ e capacitor

¢ - OUTPUT
O

|
|
| NIC GND
|
|
|

Ground (GND) plane on another layer
Use low-ESR,

ceramic bypass
capacitor

Copyright © 2017, Texas Instruments Incorporated
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11 2RI SRS 7 Fr
11.1 23 Fr
11.1.1 FFRHE

%%Jktmnﬁﬁﬁiﬂz%, e NNRET
B V-1 g%, OV £ 2V, OmA % 100mA, 1% j#EfFiR%, TIPD102
o (RHIF V-l S EET, OV £ 5V A, OuA % 5pA %!, TIPD107
o 1817, IMSPS. HFE{r#. WMIhFE. HIEZzi A SAR ADC, ADS8881
o EBIRINFE. mEIE. PEPIAIL . BE RGOS KA, THS4281
o FFNTERAG R ELFIRAGCE A EAT T A6 A9 18 f7 IMSPS #(#f K& ##1f, TIPD115
o HRSHE 16 (A A, ADS1100
o i 20ppm/C. 100pA. SOT23-3 £ 41/ /EHAE, REF3130
o EEE. RIEFE CMOS XEHA#E. INA326, INA326

11.2 ORI

11.2.1 M=

A SRR
+ (QFN/SON PCB i###) , SLUA271
o (VU5 k-FIL 5| 462 A8 %) , SCBA0L7

11.3 FAREER:

25T PO AR R ESREOR SO . SCRR S AR TR, DU R RE  BOW S i P B
.

* 2. B
2 7= i SRR FE R 506% FAR Y T B AR X R X
OPA333 15 o Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak
OPA2333 15 o Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak

11.4 #HX&EJE
THIEEZRAMAE TI *il:ﬁﬁﬂ’hj%o FEENNBSHSN N HEHERRER M, XERNEHFEE TI HFARAE ,
HEF—ERMTIBNS ; FSETIHN (EREZF .

TIE2E™ fE& X TI HQIE/WXTI&JW (E2E) # X, WHXHeIE B WEFEd TRIM B thE, &
e2e.ticom F |, WA LIZFEB, 2EHD, HEERHERTIEM —EZEIERRIE,

RiIFXE T SERIIXF THBEREEREHEM E2E ilz, RUFTREURKRRIFHNERERER.
115 Fpr

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.6  HHEE S

A XK EOSARMANE ESD Ry FHEEREIR, S SE a5 CE T S Ram S, BB MOS [IAIE 32 &5 it
‘y.\ 117
11.7 Glossary

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

24 AL © 2006-2015, Texas Instruments Incorporated
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12 HUB. BERATRTIAE R

PUR GO AU BERANTT TG . 15 B 46 a A F A ol v] A . XS B A A AR AR, JRATTAT REAS
S ATHEAEET ISR o AARER U B R R SR RRAS TS B A AR
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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)
OPA2333AID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02333A Samples
OPA2333AIDG4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 02333A Samples
OPA2333AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 OBAQ
OPA2333AIDGKRG4 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 OBAQ Samples
OPA2333AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 OBAQ Samples
OPA2333AIDGKTG4 ACTIVE VSSOP DGK 8 250 RoHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 OBAQ
OPA2333AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02333A
OPA2333AIDRBR ACTIVE SON DRB 8 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 BQZ Samples
OPA2333AIDRBT ACTIVE SON DRB 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 BQz Samples
OPA2333AIDRBTG4 ACTIVE SON DRB 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 BQZz
OPA2333AIDRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 02333A Samples
OPA333AID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 O333A Samples
OPA333AIDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 OAXQ
OPA333AIDBVRG4 ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OAXQ
OPA333AIDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 OAXQ Samples
OPA333AIDBVTG4 ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 OAXQ Samples
OPA333AIDCKR ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 BQY
OPA333AIDCKRG4 ACTIVE SC70 DCK 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 BQY Samples
OPAS333AIDCKT ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 BQY Samples
OPA333AIDCKTG4 ACTIVE SC70 DCK 5 250 RoHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 BQY Samples
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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)
OPA333AIDG4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 0O333A m
OPAS333AIDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 0O333A

@ 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.

® 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.

OTHER QUALIFIED VERSIONS OF OPA2333, OPA333 :

Addendum-Page 2




i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Aug-2021

o Automotive : OPA2333-Q1, OPA333-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 3



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 5-Jan-2022
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
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
OPA2333AIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2333AIDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA2333AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2333AIDRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA2333AIDRBT SON DRB 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA333AIDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA333AIDBVR SOT-23 DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA333AIDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
OPA333AIDCKR SC70 DCK 5 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
OPA333AIDCKT SC70 DCK 5 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
OPA333AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2333AIDGKR VSSOP DGK 8 2500 364.0 364.0 27.0
OPA2333AIDGKT VSSOP DGK 8 250 364.0 364.0 27.0
OPA2333AIDR SOIC D 8 2500 853.0 449.0 35.0
OPA2333AIDRBR SON DRB 8 3000 853.0 449.0 35.0
OPA2333AIDRBT SON DRB 8 250 210.0 185.0 35.0
OPA333AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA333AIDBVR SOT-23 DBV 5 3000 200.0 183.0 25.0
OPA333AIDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA333AIDCKR SC70 DCK 5 3000 200.0 183.0 25.0
OPA333AIDCKT SC70 DCK 5 250 200.0 183.0 25.0
OPA333AIDR SOIC D 8 2500 853.0 449.0 35.0
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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)
OPA2333AID D SOoIC 8 75 506.6 8 3940 4.32
OPA2333AIDG4 D SoIC 8 75 506.6 8 3940 4.32
OPA333AID D SoIC 8 75 506.6 8 3940 4.32
OPA333AIDG4 D SOIC 8 75 506.6 8 3940 4.32
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE
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4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout
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Based on a stencil thickness

of .127mm (.005inch).
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NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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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) =
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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.
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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.
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GENERIC PACKAGE VIEW
DRB 8 VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203482/L
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DRBO0008B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

EXPOSED r+— 1.651£0.05 —=
THERMAL PAD

ANANANA

‘ ©
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4218876/A 12/2017

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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LAND PATTERN EXAMPLE
SCALE:20X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P ~

\
|
|

\ /
SOLDER 'V'ASK/ METAL METAL UNDERJ \—SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4218876/A 12/2017

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. 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.
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EXAMPLE STENCIL DESIGN
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) SQ"M METAL
1 s % Ca N

8X (0.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

81% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218876/A 12/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT
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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.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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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
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¥ 1
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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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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE
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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.
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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
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(! o
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: ¢ ¢
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N ERE
! (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.

NOTES:
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