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OPA333A/2333A/4333A

2uV VOS, 0.02uVv/°C, 17puA. CMOS =& HK2S

e
o JEEHEAIMMEL
o (X&FHRE: 2uV
o TINERS: 0.02uV/°C y
® (EIEA: 1.1 VPP, 0.1Hz Z 10Hz cops  Somis
® BASHIM: 17pA -
® FEEEE: 1.8V I 5.5V Q *
o HEMENBL il
TSSOP-14  MSOP-8
® NEBEEHATHL (EMI) JEIKINGE
® A% SOT-23. SC70 « @
SOT-23-5 SC70-5
PRI R
FERER ESES FIENEFR 253 BEHE
OPA333AIM5/TR SOT-23-5 12YD,A333,0AXQ I 3000 R/
OPA333AIM7/TR SC70-5(SOT-353) 12B,A333,BQY e 3000 R/
OPA333AIM/TR SOP-8 A333A,0333A e 2500 [/#%
OPA2333AIM/TR SOP-8 A2333A,02333A IR 2500 R/
OPA2333AIMM/TR MSOP-8 12Z6,A2333A,0BAQ I 3000 R/
OPA4333AIM/TR SOP-14 OPA4333A,4333A IR 2500 R/
OPA4333AIMT/TR TSSOP-14 A4333A,04333A IR 2500 R/
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OPA333A/2333A/4333A

L)

OPAX333A %%l CMOS =85 MEBESEEERIMERE, MBNMSRESSE D, XLash
BT RATEEMRERARNZZREIINARE, 2 M EEE CENRIKEREIED(T
(X 15uV) BILFEER, FEASHRRE 28uA, OPAX333A RYIEBHNEHNBIAM
BHUARJ VAT 1f IRESE, B, XFMARRERE NEIEEZ®, MEEZT
AR, XEESMELITL, BATE 1.8V (+0.9V) & 5.5V (+2.75V) BHEERS T T1E.
OPA333A (Ej@iEhRaAs) 124t SC70-5. SOT23-5 #1 SOP-8 =Ffhif%t, OPA2333A (Wil
BIRA) IR MSOP-8 #1 SOP-8 Wi, OPA4333A I2{iiR/E SOP-14 1 TSSOP-14 i
MR, PTBRERAREE LERECEYN -40°C & +85°C,

NH

® FEth{itAR{Y38 o [Eyr{NEE

o EENS o FIFEMHRE
® (LREE A ® EERIN

® EIFHR

0.1Hz & 10Hz &&=

500 nV/div

1 s/div
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R E

o = HE-5|%

Salii BIEH SOP SOT23 SC70 MSOP TSSOP
OPA333A 1 8 5 5 — —
OPA2333A 2 8 — _ 8 _
OPA4333A 4 14 — — _ 14

S| BHECE
% OPA333A % OPA333A % OPA333A
5 2|f) SOT23 5 2|§) SC70 8 SR/ NN RS SR pL BB (SOP)E 2%
HFLE] HFLE] AR
-]
HC-Z'II II 8 NC”I
IM Vs
DUTE EIW HN T ° an [z - 7 | ve
V- E V-2 an [ 3 | & | ouT
N[ BRI a|out | T = 1 N
(1) NC FRILHEREE.
S| BIIhRE: OPA333A
E1kil
Uit 110 1548
BN (SOT23) | (SC70) | (SOP)
-IN 4 3 2 | ISGELTN
+IN 3 1 3 | EGEETPN
NC — — 1. 5. 8 — THRENEE (AJLES)
ouT 1 4 6 0 Tl
\V; 2 4 — TR (&F)
V+ 5 5 7 — EEBR (&S)
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5IMECE

OUT A
-IN A

+IN A

5| BIThEE: OPA2333A

3. OPA2333A
8 5|B) SOP. MSOP

L E
O
1
A
2 - +
3
4

V+
ouT B
-INB

+INB

Bl
. = /O 1588
BIR
(SOP . MSOP )

AN A 2 | AN, BE A
+IN A 3 | EEEIAN, BE A
[INB 6 | [AEkN, EE B
+IN B 5 | EiERA, BE B
OUTA 1 0 g, BE A
OUTB 7 O Bt BE B

V- 4 — AR (&IK)

V+ 8 — FHE (&)
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gL E
2 OPA4333A 3£ OPA4333A
14 5|H) SOP 14 5|H) TSSOP
FRE HFRE
QUTA © E QUTD QuUT A 1 © E QUTD
-NA[2 < E] JND NA [ 2 E JIND
+INA — + + E +IND +INA | 3 EI +IND
V+ E E V- V+ E E V-
+INB % K E] +INC +INB | 5 El +INC
-INB - - E -INC -INB | 6 EI -INC
ouTB E QuUTC ouTB |7 8| OUTC
5| BIThEE: OPA4333A
55
w= /0 =]/
2R
(SOP) |(TSSOP)
-INA 2 2 I AN, 1BEA
+IN A 3 3 | EfEEAN, BiEA
-IN B 6 6 I AN, 1BiE B
+IN B 5 5 | EfE@N, BEB
-INC 9 9 I BN, 18iEC
+IN C 10 10 I AN, @& C
-IND 13 13 | ABwIN, @& D
+IN D 12 12 I 8N, @BED
OUTA 1 1 @) mAN, BEA
OUTB 7 7 @) BN, BEB
OUT C 8 8 o) mAN, BEC
OUTD 14 14 O mN, BED
V- 11 11 — TR (&)
V+ 4 4 — EHER (&)
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G mRATEE

FEXRBNeEBERNE (BFIESEIRE) (1)

BME | &KE =21 iy
FEBIREEE Vs = (V+) - (V-) 7 Vv
N FBIE (V-)-0.3 |(V+)+0.3 \Y;
= 2
S NG ) o 10 10 -y
a4 (3) 4L
TERE 40 125
= HiR 150
= SRR (I 10s) 260 °C
CEERE, T -65 150

(1) BRENZARERE FATIHERIN DA BER X eSS AIRIA, X ATEN DEUEE FRITIERE
W, X FEUEE RSN R ELAR BB HIEFAVRIER M FRUTAEERIE, EHFFRIRA.
LR AEEBERY MBS TS =14,

(2) WASIHE RS HNZBEREN. NTHEEESBIEREN 0.3V RAGES, LRBHBRIRENTE
& 10mA SEFEIR,

(3) XIHBRZES, B IIERERIRN—PEIAEE.

ESD #iEE
B | #u
— NRHERIEEL (HBM), 74 ANSI/ESDA/JEDEC JS-001(| +4000 y
v
(ESD) 7 FEFESSHEERY (CDM), 754 JEDEC #E JESD22-C101®| 1000

(1) JEDEC 3t JEP155 %}
(2) JEDEC 3t JEP157 %1

IR TR

EERBXIEEEERNE FRIERBIRA)

: 500V HBM gEigfEinE ESD 24iiE FLa4Ers,
. 250V CDM BEfZIEATEE ESD B4IimiE FLa4%rs,

Al

gMaE | e |sxE| om

Vs | EBJBE R 1.8 55 v
e REeE" -40 125 °C

E(1) 1 -40~+125'CSEENIRITHEE &8 T @, I @, B =R i 2 B 712 AEC-Q100 ARk, i & EBAR
EHEAREITIEE,
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HiEge{SE . OPA333A

OPA333A
dgR(1) (SOP) [(SOT23)| (SC70) | e8fy
8 Sl | 5 51 | 5 5

Roua EEINEINE 140.1 | 220.8 | 2984 | °C/W

Rescrop) 454N (TRED) #40E 89.8 97.5 65.4 °CIW

Ress EERIRIRAE 80.6 61.7 97.1 °CIW

Wyt EETNEPRIFIES 2L 28.7 7.6 0.8 °CIW

Wis EEERIRIE IS E 80.1 61.1 95.5 °CIW

Rescwoy ZEEIMT (D) FE NER | MER | NER | °C/W
HMIEEES SR OPA2333A

OPA2333A
#dgin(1) (SOP) | (MSOP) ==Yy
8 Sl | 8 SIf

Reua EEINEINE 124.0 180.3 °CIW

Rescrop) 2540 (TREB) #ABE 73.7 48.1 °CIW

Ress LE B R IRAE 64.4 100.9 °CIW

Wyt EERTNEPRIFIESE 18.0 2.4 °CIW

Wis SRR ESE 63.9 99.3 °CIW

Roscooy EEINT (JEEB) #ALH NEH NEH °C/W
#iERE(SR: OPA4333A

OPA4333A
#igR(1) (SOP) | (TSSOP) | Efy
14 5| | 14 5[

Reua EEINEINE 83.8 120.8 °CIW

Resciop) Z5ZE407% (TREB) #ABE 70.7 34.3 °CIW

Ress E B RRIRAE 59.5 62.8 °CIW

Wyt EERTNEPRIFIESE 11.6 1.0 °CIW

Wis LEERIRIRAHESE 37.7 56.5 °CIW

Roscooy EEINT (JEEB) ALH NEH NEH °C/W
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BSisM: VS=1.8V E 5.5V

£ TA=25°C, RL=10kQ Ei&EEEZ= 1/2Vs, VCM =VOUT = 1/2 Vs EHTE (FRIERBLA)
23 plllieis BME | H18ME | &AE | BU
FKIERBE
Vos EIANSKIERED Vs = 5V 2 15 uv
dVos/dT| Vos iRiE Ta=-40°C & +125°C 0.02 uVv/°C
PSRR =ENESIIE o Vs =1.8V E£55V 1 8 uVv/v
KHAfREM®@ 1(2) nY
BENE, Bl 0.1 uv/v
BMANRERR
s BNRERR +70 pA
RETENHARERR Ta=-40°C & +125°C +150 pA
los KRR +140 pA
Y]
en HINBERIREZE f = 1kHz 55 nV/VHz
. o f=0.01Hz & 1Hz 0.3
BN\ f= 01Hz Z 10Hz 11 HVee
in HMINBRIREEE f=10Hz 100 fA/NHz
BMABETHE
VcMm HIBEBFEHE (V-)-0.1 (V+)+0.1| V
CMRR | Sl (V) -0V < Vou< (V9 * 402 | 115 dB
EETPNEERS
Zig 2
Hig 4
FIAEE
AOL FHRER [EHG PN 102 | 130 dB
IR N
GBW BT BaAR CL = 100pF 350 kHz
SR EREES G=1 0.16 Vius
G
XS SRR Ta=-40°C = +125°C 30 | 70 | mv
ISC TSR +5 mA
CL AMELEIRE B2 HBENFE
Zo FFERGE R f = 350kHz, lo = OmA 2 kQ
ZEh
Vs AEREEE 1.8 55 Y,
la AR (G ks |07 OmA, Tz 40°C = 17 | 28 | pA
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FHEadE] Vs = 5V 100 us
mESEHE
MERETE -40 125 °C
TEBHE -40 85 °C
EFEE -65 150 °C

(1) BURFEMRADZIHFIE . PIECKERISTE 25°C FRI 74
(2) 7£ 150°C T~ 300 /NETH9EDS

SV

R

FERE
PIlBEREE, BV EMELIN WV,

. TR T GRIEERTTRIEE.

£ TA=25°C, CL=0pF, RL=10kQ HiEEZE 1/2Vs, VCM =VOUT = 1/2 Vs BIRHFETNE

120 250
[ 100 200
I~
80 M 150
- — ™ N Phase
i | o 60 = [ 100 ¥
L:n, = '-\ N o
3 g 40 S N 5o =
— - Ga I \ —
20 e N8 N o
\.‘\
[ 0 M 50
= =
- L NP OO OO DN © -20 -100
§ & T TS T - - = N ™ 10 100 1k 10k 100k 1M
Offset Voltage (uV) Frequency (Hz)
Figure 1. KRB E~E D E Figure 2. FFIME& SHMERERIX R
140 120 T
|| [+PSRR
120 ==l 100 N ——
N ~N =
\ [N ™
100 AN . PSRRI \
—_ .\'\ —_—
w S ) NN
x N x 60 N
x ™~ id N N
g ® RN g N N
40 %0 ™ \‘
I
N N
20 | 20 -
0 0 \-/
1 10 100 1k 100k ™ 1 10 100 1k 10k 100k 1™
Frequency (Hz) Frequency (Hz)
Figure 3. HASHNHILL SEREREHIK R Figure 4. EBJEHIHILL SEREERIX R
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3 210
Ve =22.75 V
— Vg =209V 205
2 R H\\ —— 200
- -4 \ \ 195 R e
5 1 \
[~ N 29°C
2 N= Q;\ +125°C 1 \1 L 10
z 0 L
N I IREEE e r o WY T
B Lmp=F=" - -190
o +125°C —195 o
5 +25°C | [ —200 —_— | )
! -205
—40°C
-3 -210
o 1 2 3 4 5 8 7 8 9 10 0 1 2 3 4 5

Output Current (mA)

Figure 5. fitFREIEESH HERERIKER

Common-Mode Voltage (V)

Figure 6. WIARERRSHLEREBIXK

RS (continued)

£ TA=25°C, CL=0pF, RL=10kQ HiE#EZ= 1/2Vs, VCM =VOUT =1/2 Vs FIEEFTNE

250 r 25 \
e |
200 —_ Vg=55V ‘
s~ J__ — — ] ;
150 |- o S=—a 20 ‘
100 | Vg=18V
50 _ 15
3 0 Ve=55V 3
o __ _Vg=18V a
-50 10
-100 |
150 {—+ SR L S 5
200 i | ol
+lg
250 0
50 -25 O 25 50 75 100 125 50 25 0 25 50 75 100 125

Temperature (°C)

Figure 7. 2 RECEINMANREER

Output Voltage (1 V/div)

Time (50 us/div)
G=1. RL=10ka

Figure 9. X{SSMEXRNMAL

Output Voltage (50 mV/div)

Temperature (°C)

Figure 8. BRI SREFIIXE

Time (5 ps/div)
G=1. RL=10kQ

Figure 10. /MESM ERIDAL
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2 Vidiv
(=]

1 Vidiv
(=]

T T

T
£ Input l

Qutput —

Time (50 ps/div)

Figure 11. IEId[ERE

BRVEM (continued)

Input

2 Vidiy

1 Vidiy

Time (50 us/div)

Figure 12. TudEkE

£ TA=25°C, CL=0pF, RL=10kQ HiZ#EZ= 1/2Vs, VCM=VOUT =1/2 Vs FIEHETNE
600 40
35
500
_ 30
2 400 =
= /1 & 25
E 300 E 20 /
£ / £ /
3 200 S /
100 Om;;% ’ gl
L] 0.01% ° =
0 ' 0 el
1 10 100 10 100 1000
Gain (dB) Load Capacitance (pF)
4V Bk
Figure 13. FERESMAMEmERIXER Figure 14. /MESITHPSRFEBRERIXR
T T T T T T T T 1000 1000
3 b : Continues with no 1/ (ficker) noise
. z T TTTII
o o »# Current Noise
z g 100 # 100
3 | 3 H2 : -
g ! % Voltage Moise
- ; Lo U =
] 1 | i L 1 1 I 10 10
"""""""""" S 1 10 100 1k 10k
1 s/div Frequency (Hz)
Figure 15. 0.1Hz = 10Hz I~ Figure 16. EERFIFEERIRFE ISR E SIMEERIXR
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50

Mormal Operating Range
40 |{see the input Differential N
ag |Voitage section in the

x Applications Information)
= 20
= /
G 0 o
2 /
A8 10
> /
g‘ -20
= 30
Over-Driven Condition OverDriven Condition
-40
-50

-1V -800 -600 -400 -200 O 200 400 600 80O
Input Differential Voltage (m\/)

Figure 17. HINREET SHAZES B EDHXE
FLRERA

#Bhix

OPAX333A RIZEMARREAAME, BIBmieE, FEASHIEIMNaHEMREE,
XL RAIE B BaiUERAR, BBENEHERIRERZMR LURHERBRERREE
. ItL9h, OPAX333A RZINMBHMENBNME AR LF AR 1/f IREEFE, 5m
XL i, ZEIRIEENAREREZ N RIEEZIR, MEEEZ S RAISERRTZF,

TheEtEE

CHOP1 GM1 CHOP2 Notch GM2 GM3

j
T

GM_FF c1
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i HiRR

OPA333A. OPA2333A f1 OPA4333A HIETzEMAsRREIETHIcE, HFEIASHINE
AN HEUREE, RATEEZBE, nIEMEESINEEZHLIERAKLERE, 7
B 1/f IREDE, EfES PSRR, XU ABRKERMRERETN NA FIER
=17, MAHEET. OPA333A RIEXHEBRE. BEERIRERIEAT 7. FIEBUHE
HT, XESEE. MEFSERMEMASRTRESET N (R CEERIREM fmsN
FETY 100mV) FISEHEE (EBEERRLT 100mV LIR) . OPA333A RIISHEEzE
PR ESE R A A BT R,

TErE

OPA333A ZJzE AR (AR EERRSIEERR, TIHEEEN VS =1.8V (x0.9V)
£ 5.5V (22.75V), BIREEXT 7V ABEENIRFSRKARIA (1528 &AIEE
®) . HENFMEIS I T BEEIREESNREESEEMBMAIEESEL

BNRE

OPA333A. OPA2333A F1 OPA4333A HZFUMAIMERFCETRBENEM [N ET
0.1V, OPA333A LA FECRMmKIT, MEMNZMRAERXE, XFERIFZEHMNE
HBRESAIBSR,

BE, MARBERMRLN 200pA; B2, BERIEBENBABREIESHIIZHERAAL
MHEEIASIRE, MNRWMARRNEE 10mA, UERSEHLUASEBIIBIREENBITEE, B
BT N\ FEPERREANSCHLLLBR S, 40 Figure 18 Fp7R,

loverLoaD
10 mA max
—_—

VINO

NOTE: H15ta \FE BT EaiEs, 0.3V s, NIESIRiaaiase,
Figure 18. I AFR{RIF

BB IFRIE
OPA333A. OPA2333A F[] OPA4333A JE & A SIS EIRERA S(=S BEhAOE SR
125kHZ JEERASRESEE, EASEE sus B EERAM TR ESKIE, BaE,
HASEEE®L 100us SEATIAREN VOS B, ISiHen EamNiRes.
LIS B A SR SN A R S
B WA ERELEEZESEENTF oV MIESGEREE (0 25V) 28, HEAEE
HEMBE, N ASHSBEREEEHASENN, IRELEESEE 0V (BRSEEs
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TFEE AN EIEIE NR) | siedad, EeNREER REE AT LUZEEIFE
BEbOTREERRION, BASEFTHEY, £RBEEBERETIER T, OPA333A,

OPA2333A #1 OPA4333A AL aegIZshE e Tt mE. EohRliEtHEEFERS
— AR NS — U EE AR A BIRER M E ARIERIR, AREfls— B aEE—
DNTHREBFERS, LOEHIE MR R ILUAZIRYE, 40 Figure 19 HFI7R,

%R :
Op Amp V-=GND

-5V
Additional
Negative
Supply

Figure 19. Vout EH1SEE

EBNBMATI AR, OPA333A. OPA2333A #1 OPA4333A BERYEH it KRR R R
RSB ENTE. ZRANEBTFRELRBAE H ., OPA333A, OPA2333A il
OPA4333A IEREEEEIZIANER; HEEFABIRELD 20kQ, B FE, HEEESFERRY
BRI ENME., BETRERE oV EEEKE -2mV FHIEEHE. EF-2mVv BIsEH
BREIFDAEE, (BRWEEXRIREE -2mV U EZBESREHERIEE, R N AEERS
AURBPEI LB M A ESaESIZsNE MR T 02k, FREE 10kQ RIBERLAERE -10mV AYSC
NHEEABE,

WMAZEDBE

OPA333A EIEFEiz/TEAERIE AN NREFRIRLIA 200pA, TIHBR T, REBASARE
1200 (15207 Figure 17) . BB ASRBHEHETCEN, RE0ELRINTHE, M8
FRESH I BRI ZEE A — P EIRNAT, BRERERRIMNEHNEK, AESHASIHad
MEDWMANBE, WEDBABESHEH AN XANSTE_RE, ZR=H4T5
10kQ BBIZTHL (EMI) SIS BRLE S 2RISR EE, A Figure 20 Fimm, iBERE, HIA
RERRDFRSELE XA EE R,

10 kQ Clamp
+IN ::::::ﬁ
Core
-IN
10 kQ

Figure 20. =PGRS

EMI S FIBINIE
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RNERIZEERAETT EMI fUBURMSERAE. IRES EMI HNIZERIRES, HBIKEs
BHPUWRENERLEEELI EM g REENME. X MrEeR T NEbESIAES
HERAWSSIRESEHY, RAFBRNIEERIREES HIINEEEI=2E EMI B98I0, (BEEEAS]
Mt st e = 0RY, OPA333A ZEMASERIINEEE T NNEIRIKS, 1ZIBiKsn]

WA EMI B9, L BRI MESEEER. IRRESE AR M (-
3dB), B4 20dB 5 10 (RN FHE,
SE{ETNAEIER

OPA333A sxHRBRINEEREI., REBIRB/EE 1.8V (£0.9V) 5 5.5V (¥2.75V) Z[F), X
S e SN =TIR
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HRIBIRT

SOT-23-5

il

0O

UL

b ] 2
Dimensions In Millimeters(SOT-23-5)
Symbol: A A1 B C C1 D Q a b e
Min: 1.00 0.00 2.82 2.65 1.50 0.30 0° 0.30
0.95BSC 1.90 BSC
Max: 1.15 0.15 3.02 2.95 1.70 0.60 8° 0.50
SC70-5
B
Q-‘
" A
\%
/\\
O O
A1
u u u ="
(@) 0.20
b Ll
Dimensions In Millimeters(SC70-5)
Symbol: A A1 B C C1 D Q a b e
Min: 0.90 0.00 2.00 215 1.15 0.26 0° 0.15 0.65
1.30 BSC
Max: 1.00 0.15 2.20 2.45 1.35 0.46 8° 0.35 BSC
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HRIBIRT

SOP-8

i HHH

QA A

L BHEBE IO
Lpde e

n

C
c1

v

a

HHHR HAEEA

O OR
HEEH HEHH
mark unmark

A Package top mark may be in lower left corner or unmark

Dimensions In Millimeters(SOP-8)

Symbol: A A1 B C C1 D Q a b
Min: 1.35 0.05 4.90 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.45
MSOP-8

Q
o B - /j\ A
L

A

!

b a
Dimensions In Millimeters(MSOP-8)
Symbol: A A1 B C C1 D Q a b
Min: 0.80 0.05 2.90 4.75 2.90 0.35 0° 0.25
0.65 BSC
Max: 0.90 0.20 3.10 5.05 3.10 0.75 8° 0.35
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HRIBIRT

SOP-14

B &
S HHHHSH A 5

° QA A1

+ BEHHEEEE S
e s Lo

mark unmark

A Package top mark may be in lower left corner or unmark

Dimensions In Millimeters(SOP-14)
Symbol: A A1 B C Cc1 D Q a b
Min: 1.35 0.05 8.55 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 8.75 6.20 4.00 0.80 8° 0.45
TSSOP-14
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Dimensions In Millimeters(TSSOP-14)

Symbol: A A1 B C C1 D Q a b
Min: 0.85 0.05 4.90 6.20 4.30 0.40 0° 0.20

0.65BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 8° 0.25
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