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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

o SHSHM: 17pA

® 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 fe 2500 H/&
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7L:)z]

OPAx333 5%l CMOS z&r K= MEBESBEENHeE, MENSRESSED, XLEHE
TREZEEIMRERANZTZBRIIMAZE, AENNEMNEECERNRILEBEIERM
(K 15pV) BILVFEZER, FEFHFSHERRE 28uA, OPAX333 RIIEEMENHA
BRI VTR 1f IREESE, B, XFEASSEREZ NENIEEZE, MEEST
BRI, IXEEREEIMMN, ST 1.8V (x0.9V) & 55V (#2.75V) BYEEIRES T~ LIE,
OPA333 (HiEEIRAS) 12 SC70-5. SOT23-5 F1SOP-8 =Fhif3#t, OPA2333 (WiEE
ARA) 12 MSOP-8 #1 SOP-8 FfthifadE, OPA4333 i2{itix/i& SOP-14 #1 TSSOP-14 &
MR, PTBRERAREE LERECEYN -40°C & +85°C,

RZF
o MHith{AB(Y=8 ® [Efr{{3E
o EEINZE o FiEFiimsE
® (LEka% NA ® HItw
® HIFFR
0.1Hz & 10Hz &=

e

Ot

Sk

[ o

o F

O F

[T I =

1 s/div
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[ HGSEMi

HuaGuan Semiconductor OPA333/2333/4333
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 3| SOP, MSOP
1FFR =

O
OUTA | 1 8 | v+

JINA| 2 -+ 7 |OUTB
+INA| 3 6 |-INB
v_|a 5 |+INB

S| BIThEE: OPA2333

Bl
- R 110 15468
(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, S A
OUTB 7 O Bt BE B

V- 4 — AR (&IK)

V+ 8 — FHE (&)
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HuaGuan Semiconductor OPA333/2333/4333
| AL =
23 OPA4333 3£ OPA4333
14 5|B) SOP 14 5|j) TSSOP
HFLE] HFRE]
oural1 12 E oUTD outa [11° E oUTD
JINA >[ % E JND JINA | 2 E JIND
+IN A — + + E] +IND +INA | 3 EI +IND
V+ E E V- V+ E EI V-
+INB >1 K E +INC +INB | 5 EI +INC
-INB = - El -INC -INB | 6 EI -INC
ouTB E QuUTC ouTB |7 8| QUTC
g|BIThEE: OPA4333
5 | &
RS /10 =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 | EtEmAN, BEEB
-INC 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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OPA333/2333/4333

B m AT EE
EERENEECENME FRIESEIRAE) (1)
=/ME | =XE =21 iy
IR E Vs = (V+) - (V-) v
N FBIE (V-)-0.3 |(V+)+0.3 \Y;
=g 2
fa g (3) LR
TERE 40 125
= SR 150 oG
CEERE, T -65 150

(1) BRENZARNEE FATIHERIN DA RERXI S SRR AIRIA, XL ATEN DEUEE FRITIERE
i, X FEUEE RSN R ELAR BB HIEFARIER M FRUTAEERIE, EHFFRIRA.
LR AEEBERY MBS TS S,

(2) WS IRSHNZBEREN. WTHEEESBEREN 0.3V RAGES, LRBEHBRIRENTE
& 10mA EEFEIR,

(3) XIHBRZES, B IIEERIRN—PHIAEE.

ESD HiE{&

g | BMu

NRHEEEY (HBM), 54 ANSI/ESDA/JEDEC JS-001(M| +4000
V(ESD) FREEIZEE \Y;

FSEESRHHEREY (CDM), 44 JEDEC #5 JESD22-C101@)| +1000
500V HBM gEfzfEinE ESD =HIRE FRe%Ers,
. 250V CDM EefBfErneE ESD =dlinie FeE24%rs,

(1) JEDEC 15 JEP155
(2) JEDEC 314 JEP157 %1

BB TERY

EERBXIEEEERNE FRIESBIRA)

fik A

gvE | e | BxE| ewm
Vs | EBJBER R 1.8 55 v
e RETE -40 125 °C
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HuaGuan Semiconductor O PA333/2333/4333
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. HASHNHILL SEREREHIK R Figure 4. EBJRHNHILL SEREREHIK R
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Qutput Swing (V)

™

—40°

\

=

N
R
3

|-
13

+125°C

-1

+25°C

—
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|
|
=

1\

0\ —
&
(&3

\
~ —40°C
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-3
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4
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Output Current (mA)

Figure 5. fitFREIEESH HERERIKER

EAEM (continued)

210

205

200

195

190

B (pA)

-190

-195

=200

+g

-205

=210

2

3

Common-Mode Voltage (V)

Figure 6. WIARERRSHLEREBIXK

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

250
200

,rE

150 —

100 |

50

0
-50
-100
-150
—200
—250

B (pA)

Vg=5.5V
Vg=18V

L

25

I
Vg=55V

20

Vg=18V

19 (uA)

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

25 50 75 100 125

Temperature (°C)

Figure 8. BRI SREFIIXE

Output Voltage (50 mV/div)

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

Figure 10. /MESM ERIDAL
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|

2 Vidiv
(=]

T
E Input l

Qutput —

1 Vidiv
(=]

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 HiE#ZEZE 1/2Vs, VCM =VOUT = 1/2 Vs BI&HETE
600 40
35
500
. 30
2 400 =
= /] & 25
2 M3 /|
= 300 £ 20
2 Y 5 /
E 200 v 6 /
100 Om;;% - A1
=" 001% ° =
0 ' 0 el
1 10 100 10 100 1000
Gain (dB) Load Capacitance (pF)
4V Hrik
Figure 13. IS ER B SHAMERBRIK R Figure 14. /MES3 /P 5RFHBIEIXR
T T T T T !" T T T B 1000 1000
3 T é : Continues with no 1/ (flicker) noise
> 1 z LR
ke E P Y. Current Noise
= 1 5 100 T 100
2 | 5 3 2 : -
g ! 3 % Voltage Noise
- ; Lo U E =
] 1 | i L 1 1 I ] 10 10
"""""""""" EE— 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
= /
@ 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

L c2 |

| 1 |

I Notch |

[ CHOP1 GM1 CHOP2 otc GM2 GM3 |

+IN jS\ﬁ > L LS

[

IN ¢ Y -9 I

I |

: L 0—| |7 |

| GM_FF C1 I

' ] |

' |

' |

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

BB IFRIE
OPA333. OPA2333 F[] OPA4333 (=& A RIS E IR A SE S IRE AL ST
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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RS RAEYLER NR) |, ienidE, HerREeRReE R Az LUEEIAF
BEETRBERRIOM, EFASTHEY, AREBEBRRZTHIERT, OPA333,
OPA2333 #1 OPA4333 Y%t BENE IR RN E B a iR AR T, EaNE BT RER S —
FEFEEEAN S — eSS REIRA M E RRIER, s — M RERZ [@EZE—1T
HIEBPHRS, LIS MUE T it nf LUAZIAYE, 40 Figure 19 FFA7R,

[ HGSEMi

% -
Op Amp V-=GND

-5V
Additional
Negative

Supply

Figure 19. Vout EH1SEE

fBEENBNARI R, OPA333. OPA2333 #1 OPA4333 BMH Tt BRI KEREIR
MEFERAONVE, 1ZR NG TRELEERH T, OPA333. OPA2333 #1 OPA4333 3
BESESZEAMER,; EEBIEELSN 20kQ, BTE, R ESEENAEELEINEE
Wz, BEEBERE oV EZEZE -2mV FIFEHE, KF-2mV BB IREIFNIEZME,
EBHHEFRIKE] -2mV LU L2 EESRELEBIEE. BE N IABHEEEAEEINEENR
KESRENZIZINRNR T BN, (FREZE 10kQ AEEATLERZE -10mV S HERIBE,

WMAZEDBE

OPA333 EIE Fia{THAEREANG N REFEIRLIA 200pA, TEIHBER T, REB RS AIRE
pn (1521 Figure 17) . JzBAEBHELMMETEERN, EUeeEMITH, H=8
RS HIRIKEN EE A — 1 BIRNAT, B AR ERERENER, REEBASIH<=LI
EZRHANBE, WZESBNBESE SRR XANNSTE —INE, 122335 10kQ
BT (EMI) JSIKRESERIBE S AAIEEREE, W Figure 20 Fiw, 1BER, BARER
DR S I RIS TR,

10 kQ Clamp

+IN :j::::ﬁ
Core
-IN
10 kQ

Figure 20. =PGRS

EMI SRS NIER
TERNEERARZENT EMI ISR SBARE. MNRES EMI HNZERKEE, KKEE
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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 5/HBRINeeREl, REBIFERER 1.8V (20.9V) 5 5.5V (+2.75V) Z[8], XLE
B = =N
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HRIBIRT

SOT23-5

il

L

b ] 2
Dimensions In Millimeters(SOT23-5)
Symbol: A A1 B C C1 D Q a b e
Min: 1.05 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 0.40
SC70-5
B
Q-R
7‘ e
%
/\\
O O
A1
—
(] 0.20
b a
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° 0.30
0.65 BSC 1.30 BSC

Max: 1.00 0.15 2.20 2.45 1.35 0.46 8° 0.40
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HRIBIRT

SOP8

© [
(17
(17
(17
DA

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
MSOP8

—l— el
b L I
O
! )
! _ =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
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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
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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
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