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2uV VOS. 0.02uV/°C. 17uA. CMOS j=ZEHIASE

4

o IFEHEAIMEMLL

o (X&FHRE: 2uV

e TER: 0.02uV/°C

® {[IE=: 1.1 uyWPP, 0.1Hz £ 10Hz

® FESHIM: 17uA

® ERFE/E: 1.8V = 5.5V

o HMIENL TSSOPT

o PUEBEREAFIL (EMI) FEIRIIAS 0

® AV SOT23, SC70

SC70-5
FaiTEER
B ESES FIEDEFR 2ES BEHE

OPA333M5/TR SOT23-5 12YD/A333 s 3000 R/
OPA333M7/TR SC70-5 12B/A333 fro 3000 R/&
OPA333M/TR SOP8 A333 s 2500 R/#
OPA2333M/TR SOP8 A2333 o 2500 H/&
OPA2333MM/TR MSOPS8 12Z6/A2333 s 3000 R/
OPA4333M/TR SOP14 OPA4333 fro 2500 H/&
OPA4333MT/TR TSSOP14 A4333 fro 2500 H/&
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7L:)z]

OPAx333 &%l CMOS =8 =3 MEEFEBEZN4EE, MENSIRERSE D, XER TR
TREZEEIMRERANZTZBRIIMAZE, AENNEMNEECERNRILEBEIERM
(K 15pV) BILVFEER, FHFFSHERRHB 28uA, OPAX333 RIIEBMENHMA
BHUARJ VAT 1f IRESE, B, XFMARRERE NEIEEZ®, MEEZT
RgRit. XESEMHEEMN, E5E 1.8V (20.9V) £ 5.5V (x2.75V) RIREIRE T IR,
OPA333 (HiEEIRAS) 12 SC70-5. SOT23-5 F1SOP-8 =Fhif3#t, OPA2333 (WiEE
ARAS) 24t MSOP-8 #1 SOP-8 FfpiiiE, OPA4333 12t SOP-14 1 TSSOP-14
IR, FrESMEMRANAIE TIEREBEA -40°C & +85°C,

R F

® 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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BHHEER
o e HEE-5 |4
Salii BIEH SOP SOT23 SC70 MSOP TSSOP
OPA333 1 8 5 5 _ _
OPA2333 2 8 — — 8 _
OPA4333 4 14 — — — 14
gL E
3£ OPA333 3£ OPA333 %< OPA333
5 2|f) SOT23 5 2|§) SC70 8 S|/ NIME R T SR B R (SOP)=j 4%
I I e
-]
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 FTRLTHERER,
SIBIThRE: OPA333
ekl
W= 110 =]z
BN (SOT23) | (SC70) | (SOP)
-IN 4 3 2 | ISGELTN
+IN 3 1 3 | EILELEIPN
NC — — 1. 5. 8 — THRENEE (AJLES)
ouT 1 4 6 0 B
\V; 2 2 4 — TR (&F)
V+ 5 5 7 — EBRE (&E)
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5IMBECE

3. OPA2333
8 5|Bi) SOP. MSOP

1HFELE
O
QUTA | 1 V+
A
-INA| 2 -+ ouT B
+NA |3 -INB
V-1 4 +INB
5| BIThgE: OPA2333
E1k
= I/O =l
=R gt
(SOP . MSOP )
-INA 2 I iERIN, BE A
+IN A 3 | EtERIN, BE A
-IN B 6 I iE@iIN, BE B
+IN B 5 | EtEmA, 1BE B
OUTA 1 O B, EE A
OUT B 7 O i, @& B
V- 4 — TR (&(R)
V+ 8 — FBHEE (25)
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| AL =
23 OPA4333 3£ OPA4333
14 5|B) SOP 14 5|j) TSSOP
HFLE] HFRE]
oural1 12 E oUTD outa [11° E oUTD
JINA | 2 >[ % E JND JINA | 2 E JIND
+INA |3 H+ + E] +IND +INA | 3 EI +IND
V+ E E V- V+ E EI V-
+INB | 5 >1 K EI +INC +INB | 5 EI +INC
-INB | 6 M- - EI -INC -INB | 6 EI -INC
ouTB | 7 E QuUTC ouTB |7 8| QUTC
g|BIThEE: OPA4333
5 | &
RS /0 =1z
BFR
(SOP) |(TSSOP)
-INA 2 2 I AN, 1BEA
+IN A I EfEEA, BE A
-INB 6 6 | RiBwAN, BEB
+IN B 5 5 | EfEEN, BEB
AINC 9 9 | RABWmIN, BEC
+IN C 10 10 I AN, @EC
-IND 13 13 | iBwAN, @& D
+IN D 12 12 | @8N, @ED
OUTA 1 1 O mN, BE A
OUTB 7 7 O mN, BEB
OuUTC 8 8 O N, BEC
OUTD 14 14 O mN, BED
V- 11 11 — TR (&)
V+ 4 4 — ERER (&)
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#Hxtm KTEE
EEABXRECEARMNE (BRIESEIRE) (1)
=IME | =XE By
IR Vs = (V+) - (V-) 7 \Y;
N FBIE (V-)-0.3 |(V+)+0.3 \Y;
=g 2
S=NG] ) o 10 10 -y
i g (3) ELE
TERE -40 125
mE R 150 oG
WEERE, Tsg -65 150

(1) BHEMNEATEE FIERIN DR BERXI R HERNK AR, RE{ONEN DEERE FRITIFE
5, TEVEE FRISRIIIREME R ELAR B LRV FR A TR UEEIRE, ELFFRIZHA,

TR AR AR TG TAY

E1T=5

M4 rISEit.

(2) WS _IREHFIZBIRN. WTEEBIBRN 0.3V FRANES, LIRBEHERRENTE

¥ 10mA &SR,
(3) XIHBEERE, B EEXIN—RIAES.

ESD FiE(HE
B By
— NRHERIEEL (HBM), 74 ANSI/ESDA/JEDEC JS-001(| 4000
Y, v
(ESD) FSEESRHHEREY (CDM), 44 JEDEC #5 JESD22-C101@)| +1000
(1) JEDEC 324 JEP155 #I5E: 500V HBM REfgTring ESD 4l Fea4rs,
(2) JEDEC XY JEP157 #E: 250V CDM fefgfEineE ESD 124)infe F&a4dr=,
B TIERE
EERBXIRETERUE (BRIESEWE)
BME | e | BaE| s
Vs | EBJBER R 1.8 55 v
MERETHE -40 125 °C
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MMRE(SE: OPA333
OPA333
pagir(1) (SOP) [(SOT23)| (SC70) | =1y
8 SN | 5 SIHD | 5 S|
Reua EEINEIAE 140.1 220.8 | 298.4 °C/W
Rosciop) EZEINT (TRER) AMH 89.8 97.5 65.4 °C/W
Ress ZE R IR IAPE 80.6 61.7 97.1 °C/W
Wyt EETREAHNFIESH 28.7 7.6 0.8 °C/W
Wis EEBIRIRANS LSS 80.1 61.1 95.5 °C/W
Rescooy ZEZE9M% (JEEED) AL ~NER | ~EA | ~EA | °C/wW
HigE{EE . OPA2333
OPA2333
pgtiR(1) (SOP) | (MSOP) I==Fi]
8 S| 8 S|
Reua EEINEIAE 124.0 180.3 °C/W
Resciop) 5295 (TRER) ALE 73.7 48.1 °C/W
Ress R H IR IASE 64.4 100.9 °C/W
Wyt EETREANFLSE 18.0 2.4 °C/W
Wis EEBRIRANS IS S 63.9 99.3 °C/W
Roscooy EEINT (JEEB) #ALH NEH NEH °C/W
HifEE{EE: OPA4333
OPA4333
pueir(1) (SOP) | (TSSOP) I==F]
14 S| | 14 5|H)
Reua EEINEIAE 83.8 120.8 °C/W
Resciop) 5295 (TRER) FALE 70.7 34.3 °C/W
Ress R IR IASE 59.5 62.8 °C/W
Wyt EETREANF LSS 11.6 1.0 °C/W
Wis EEBRIRANS LSS 37.7 56.5 °C/W
Roscooy EEINT (JEEB) ALH NEH NEH °C/W
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BES4MH: 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) BURTEARINRITANSIE. FrEMAEsgE 25°C M RETE
pialdezRg, BEVLD R RELIN 1V,

(2) £ 150°C T 300 /I\ASH9ESHAD

AV

R

FeiheE

. 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 il N 5o =
— - Ga I \ —
20 e N8 N o
\._\
[ 0 M 50
] =
B 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 ™
100 AN . PSRR [N \
—_ .\'\ —_—
w S ) NN
x N x 60 N
x ™~ id N N
g ® RN g N N
40 \\ 40 ™. \\
I
N N\
20 | 20 SN
0 0 \-/
1 10 100 1k 10k 100k ™ 1 10 100 1k 10k 100k 1™
Frequency (Hz) Frequency (Hz)
Figure 3. HEHNHILL S5EREHIX R Figure 4. EBJRHNHILL SEREREHIK 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

EAEM (continued)

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

B (pA)

250
200
150 —
100 |

50
0 Vs
Vs

,rE

-50
-100
-150
—200
—250

L

25 50

Temperature (°C)

Figure 7. 2 RECEINMANREER

Output Voltage (1 V/div)

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

Figure 9. X{SSMEXRNMAL

19 (uA)

Output Voltage (50 mV/div)

25

20

I
Vg=55V

Vg=18V

0 25 50

Temperature (°C)

75 100 125

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
E Input l

— Qutput —

Time (50 ps/div)

Figure 11. IEId[ERE

ELA4EM (continued)

2 Vidiy

1 Vidiy

Input

Time (50 us/div)

Figure 12. fAidEIRE

£ 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
£ / £ /
2 200 S /
100 Om;;% ’ gl
L] 0.01% ° =
0 ' 0 el
1 10 100 10 100 1000
Gain (dB) Load Capacitance (pF)
4V Hrik
Figure 13. ISERBSHMEIHEAIXE Figure 14. /MESId PS5 REBREHXR
T T T T T T T T 1000 1000
3 b : Continues with no 1/ (ficker) noise.
. z UL
o o »# Current Noise
3 £ 100 ; 100
: | 3 B2 : -
g ! % Voltage Moise
- ; Lo U =
] 1 | i L 1 1 I 10 10
"""""""""" S 10 100 1k 10k
1s/div Freguency (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
= /
@ 10
& o /
" /'r
4 10
s /
g‘ -20
- -3
Over-Driven Condition Over-Driven Condifion
-40
-50

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

Figure 17. WINRERR SHNESBETIXER
4R AR

#Bhix

OPAX333 RYIZEMASERAME, BB micE, FEASLMEINuLAMREE, X
LRERATEENUERAR, BENEHERIIREAZR A LRMESER RN RS,
ItE9h, OPAX333 RIIARMENENE AT E LR TV AZRY 1f IR, ST iIXE 45
t, ZEINEBRREENES WA RIEEZE, MEESZEREIBERZZH,

ThEEHERE

CHOP1 GM1 CHOP2 Notch GM2 GM3

j
T

GM_FF c1
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it i AR

OPA333, OPA2333 i1 OPA4333 HEJIBEEIEEMAREEMIGTHISE, FEASHIES N
HEMN RS, RATEEZTERHBIE, i aERIIRE TSI A LERE, FET
1f IREDE. EfES PSRR, XLFREBABRKERBRIRET NA PIESET,
MmAFIET. OPA333 RIETXHMERE. PBEBRRRIELT 7K. EEEUKEEGT,

XUSHBE. MEHSERMERASTRESHENBA (HETEERREEM EEINRT
100mV) FIMEHEE (BIEERJELFT 100mV LIR) . OPA333 RIS EIzERAE
BB RAZABIRN A,

TR

OPA333 R zHE M A A AR EERIRINIEERR, TIEEEN VS =1.8V (20.9V) £
5.5V (¥2.75V), BBIREBEAT 7V AJRERXIZHIERK AN (IBERENEREIEER) .
AR U T BB IREE RS R S EEM B ER S,

MANEBE

OPA333., OPA2333 #1 OPA4333 EJIMHALER ECEERBENEM BN R T
0.1V, OPA333 L ANIFECREMRIT, MEMRMIAVEERXY, XFFERIFZHEMHME
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: HNE26i \EEEBISEaIEs 0.3V &S, NIEBIRREHE,
Figure 18. I AFR{RIF

RSB ARIE
OPA333, OPA2333 #1 OPA4333 1zEM KB EHIRENRNSE SR AIELLAT I
125kHz IZBASESFH, WENAEEE 8us BYEERANHTIXRESRIE. BoifE,
HUKSEEEL] 100us KIAZEEH VOS BE., iR SERENINIFIEES,
SEYE = NN a1
Bl G BREEEERIEOEENT oV MIERREREE (1 25V) 19, MRS
HENBE, WTFAZSHEEERRZER AN, NRmHESEI 0V (BrREEs
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IRESMASBLIZIETIR) , HALTITH, HENSEERREE AT UZNEE
HEEFRBERR0E, EF2STIET, THBERRETHBRT, OPAISS,
OPA2333 1 OPA4333 HUIRIHIAEIEIZ AN B SR SR T 0E, IR R B ERR—
SBIRSEFIS — MBS AR B AR, RIS — M ArRRZ g —
FIEBIASE, LUSHE FREMTFMIEALUATNE, 1 Figure 19 AT,

% -
Op Amp V-=GND

5V
Additional
Negative
Supply

Figure 19. Vout EH1SEE

fBEENBNARI R, OPA333. OPA2333 #1 OPA4333 BMH Tt BRI KEREIR
HMEFHREMYE, 23RS TRLERE N m T, OPA333, OPA2333 1 OPA4333 3k
BESESIZIAGER; EENEBELN 20kQ, B1E, WE B R EESINEE
Mz, BETBEREZE oV EZEEE -2mV [FERHE. KF-2mV BI=HIRGIFNIELEL M,
EBHHEFRIKE] -2mV LU L2 EESRELEBIEE. BE N IABHEEEAEEINEENR
KESRENZIZINRNR T BN, (FREZE 10kQ AEEATLERZE -10mV S HERIBE,

WAZDEBE

OPA333 TEIEFIa/THABHIE A N REFEIRZY4 200pA, FESHBER T, REBE RS AR
0 (1B20% Figure 17) , HEEMASEBHEMETEEN, &EEEIIEE,., JzEM
ABENBH LI EEFP—PRIFNAT, BELAHERERRENEKXK, ARSHASIHEHI
EDWMANBE, WESBABESEERIHMA TR RARNSTE NG, Zz24]5 10kQ
BT (EMI) JERESEIEE ST ARRIEIEEE, 2 Figure 20 Firr, 152, BINRER
RS E M IS EE W,

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

Figure 20. =PGRS

EMI SURERIEI NS
TENEEMARZETTF EMI B9 SBIARE, INRES EMI HNEERREE, HUREs
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BEPMRIPNERLSEEELI EM VT RREEGRME. X NMRE e TARASBESAE
BXREVESRIES [#2hY. BAFTBRNZERIRESS HITheEEl==E] EMI IE0E, (ER2MmAS
Hn g X MAY, OPA333 & MARRYINEIE S T NLEIRINES, 12N ESA R
DEREEXY EMI B9S2, LA N ISR ES e BRI EIRIEIR ., LS EsEL LS 8M (- 3dB),
BB 20dB & 10 {S4EHI FEEER,

2 IhEEER

OPA333 B(HRESINALIE. RERBIFRELE 1.8V (:09V) 5 5.5V (£2.75V) Z/8), XL
B = =N
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HRIBIRT

SOT23-5

C
C1

il

L

b ] 2
Dimensions In Millimeters(SOT23-5)
Symbol: A A1 B C C1 D a b e
Min: 1.05 0.00 2.82 2.65 1.50 0.30 0.30
0.95BSC 1.90 BSC
Max: 1.15 0.15 3.02 2.95 1.70 0.60 0.40
SC70-5
B
Q-R
e | ’V A
%
/\\
O O
A1
—
(] 0.20
b a
Dimensions In Millimeters(SC70-5)
Symbol: A A1 B C C1 D a b e
Min: 0.90 0.00 2.00 215 1.15 0.26 0.30
0.65 BSC 1.30 BSC

Max: 1.00 0.15 2.20 2.45 1.35 0.46 0.40
http://www.hgsemi.com.cn 16/19 2016 JAN
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HRIBIRT

SOP8
Q
B A
2 HEE 5
1l T
SIRS
Al
| | -l
BB 88 ~
A 0. 25
a L Llb T
Dimensions In Millimeters(SOP8)
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
MSOPS8
—l— el
b L] I
O
! )
r _ =0 0.20
L=
b a
Dimensions In Millimeters(MSOP8)
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
0.65BSC
Max: 0.90 0.20 3.10 5.05 3.10 0.75 8° 0.35
http://www.hgsemi.com.cn 17/19 2016 JAN
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HRIMRT
SOP14
Q
B ’F
i HHHHHS 5 |
g
Al
e
t 588088434 S
_a L b . 0.25
Dimensions In Millimeters(SOP14)
Symbol: A A1 B C C1 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
TSSOP14
_Q
: In
OO
O Al
IR =
b \ \ a
Dimensions In Millimeters(TSSOP14)
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
0.65 BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 8 0.25
http://www.hgsemi.com.cn 18/19 2016 JAN
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EEFER:

LB SAMREARZ B E NI miNiRS. EREIEMRREMIEXER, FROXEEERERMETEN, Eu+SH
BRI A AR M55,

EREEREBE SR T RARITIENSIENEREETRENEFRNZ 2B, SSETRBLUTEEE: $IIERIRN AR
BEMNEEHFSEm, 'it. WIEFFLEONA, BREONEFHEEMTEUR T URMZS, RFRGEMER. LIBREEXNRIESE
ABRESMFHRKIERAIRE,
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