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HuaGuan Semiconductor

HGSEMi

HGA333/2333/4333

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

e
o JEEHEAIMMEL
o (RAHEBE: 24V ‘
e TER: 0.02uV/°C pe.” 4
® (EIEA: 1.1 VPP, 0.1Hz Z 10Hz s somrs
o SHSHM: 17pA
® FHJFEFE: 1.8V & 5.5V ‘ *
o HFHIMN/ELE ' N
TSSOP-14  MSOP-8
® NEBEEHATHL (EMI) JEIKINGE
® [HAVEIEE: SOT-23-5. SC70 ‘ Q
SOT-23-5 SC70-5
FaiTEER
FEERER ESES FTEDEFR 1255 BRYE
HGA333M5/TR SOT-23-5 12YD,A333,0AXQ,333 e 3000 R/
HGA333M7/TR SC70-5(SOT-353) 12B,A333,BQY,333 fars 3000 H/&2
HGA333M/TR SOP-8 A333,0333,333 e 2500 /%
HGA2333M/TR SOP-8 A2333,02333,2333 IR 2500 R/&E
HGA2333MM/TR MSOP-8 1226,A2333,0BAQ,2333 e 3000 R/
HGA4333M/TR SOP-14 HGA4333,A4333,4333 IR 2500 R/&
HGA4333MT/TR TSSOP-14 A4333,04333,4333 IR 2500 R/&
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HuaGuan Semiconductor

HGA333/2333/4333

L)

HGAx333 &%l CMOS =B AR MEESEEIMEE, MEMSKE=ZSED., XLEHTE
TREZEEIMRERANZTZBRIIMAZE, AENNEMNEECERNRILEBEIERM
(&K 15uV) BILFEER, FEFHSERRE 28uA, HGAX333 RIIEBMEHINAF]
BRI VTR 1f IREESE, B, XFEASSEREZ NENIEEZE, MEEST
BRI, IXEEREEIMMN, ST 1.8V (x0.9V) & 55V (#2.75V) BYEEIRES T~ LIE,
HGA333 (EiBiEhRA) 12t SC70-5. SOT-23-5 7] SOP-8 =Ffhif%t, HGA2333 (W@
ARAR) 12t MSOP-8 #1 SOP-8 FfhiffZE, HGA4333 i={itinAiE SOP-14 1 TSSOP-14 7
IR, rEsHRARIEUE LIERESBEYN -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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HuaGuan Semiconductor H GA333/2333/4333
Y= R STE
o e HEE-5 |4
Salii BIEH SOP SOT23 SC70 MSOP TSSOP
HGA333 1 8 5 5 _ _
HGA2333 2 8 — — 8 _
HGA4333 4 14 — — _ 14
S| EECE
% HGA333 % HGA333 % HGA333
52|} SOT23 5 2|f) SC70 8 %|HEIJ/JWl‘ﬁﬁRTf‘E%EEEEE’S(SOP)ﬂ%%
IFRE IFFRE e
-]
net |4 g | NnC!"
our 1] v o “ “WEL 2
V- E 4 v an [ 3 | & | ouT
N[ [« ]-n - ouT |, L] = 1 N
(1) NC FrRILAENERE,
S| BITheE: HGA333
ekl
RS 110 =]z
BN (SOT23) | (SC70) | (SOP)
-IN 4 3 2 | ISGELTN
+IN 3 1 3 | EILELEIPN
NC — — .5 8 — THRENEE (AJLES)
ouT 1 4 6 0 B
V- 2 4 — TR (&F)
V+ 5 5 7 — EBRE (&E)
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HGA333/2333/4333

SIMECE

OUT A
-IN A

+IN A

5| BIThEE: HGA2333

#4E: HGA2333
8 5|B SOP, MSOP

V+

ouT B

-INB

IH4LE
O
1
A
2 - +
3
4

+INB

5 |§
. RS /0 1585

S0 sop . msoP )

AN A 2 | AN, BE A
+IN A 3 | EHEmA, B8 A
-IN B 6 | AN, 1BIE B
+IN B 5 | [EfERIA, @& B
OUTA 1 0 i, e A
OUTB 7 O B, BE B

V- 4 — AR (&IK)

V+ 8 — EFRER (&)
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HuaGuan Semiconductor H GA333/2333/4333
gL E
2 HGA4333 2 HGA4333
14 5|H) SOP 14 5|H) TSSOP
FRE HFRE
QUTA © E QUTD QuUT A 1 © E QUTD
JINA >| % 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: HGA4333
55
w= /0 =1z
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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HGA333/2333/4333

B ATEE
EEABXIRESCERNE (BRIESELE) (1)
=//ME BAE ==L ]
FEIREEE Vs = (V+) - (V-) 7 Vv
N £ (V-)-0.3 [(V+)+0.3 Vv
= ope 2
==@ A 2 |H2) B 10 10 A
a4 g (3) SELE
TEaE@) -40 125
@ e SEiE 150
i 1252 10s 260 °C
CERE, Tsg -65 150

(@)

3)
(4)

BB RATEE FATFHERIN DA BESXIBRHE AR AIRIA, XL ATEN SEEE FRITIFE
5, TEVEE FRISRIIIREME R ELAR TR LRI FR A TR UEEIRE, ELFFRIZHA,
EEIRAREEERM MREEIs T4 A f=1t.

BINS IR IR EHEEEIRN. W TREETEIRN 0.3V (A ES, LIGEBRRENTEB
& 10mA ZEE(R,

SIHIREES, BN — KSR,

-40~+125 CSEEIARITIRE 1z A T & @, IFEN L~ @ N FBER LR~ mT
AEC-Q100 #R/ElFit, 8B BAANEIHE A RIAITEE,

BEITIRE

ESD FiEH

e

NAKRIEBIERY (HBM), 54 ANSI/ESDA/JEDEC JS-001() | 4000

v 8 v
(ESD) MR FEBRLHERS (CDM), 754 JEDEC #IE JESD22-C101@) £1000

(1) JEDEC #4 JEP155 #iE: 500V HBM BEfSTERRE ESD B4 FLe4rs,
(2) JEDEC #4 JEP157 #E: 250V CDM RefgfEintE ESD 124 F&edrs,
KT\!
B TERH
FERBXEETERUE (BRIESELRE)
BME | e [ saE| s
Vs | FOEERE 18 5.5 v
MEmETHE -40 125 °C
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HGA333/2333/4333
MIEREER: HGA333
HGA333
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
Rescooy ZEZE9M% (JEEED) AL ~NER | ~EA | ~EA | °C/wW

HEEEE: HGA2333

HGA2333

#dgin(1) (SOP) | (MSOP) ==Yy

8 SIf) | 8 5Ip

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

HMREEE: HGA4333

HGA4333

mgts(1) (SOP) | (TSSOP) | E{u

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 BMNRERR +70 pA
RETENHARERR Ta=-40°C & +125°C +150 pA
los KRR +140 pA
Y]
en HINBERIREZE f = 1kHz 55 nV/VHz
- zZ~
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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HGA333/2333/4333

FHEadE] Vs = 5V 100 us
mETE
MERETE -40 125 °C
TEBHE -40 85 °C
EFEE -65 150 °C

(1) BURTFEMRINSITFIEE. FrBMKEEOTE 25°C TS TEHE, MMl 7 HESRThE.
(2) £ 150°C T 300 /NESRUEaRINIRERRE, Bl MmEMELIA 1uV,

SV

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

JJeseyd

(

120 250
[ 100 200
N
80 M 150
- — ™ N Phase
2 B m 60 ™ ! 100
3 = ™~ N
o 2 w0 S N 50
— | Ga I \
20 e N8 N o
\._\
[ i 0 M 50
=] I_I_ =
- 20 ~100
§&§FTFTT9 TN 10 100 1k 10k 100k 1M
Offset Voltage (uV) Frequency (Hz)
Figure 1. KiFRBEF42HE Figure 2. FAIMETH SIERERIXER
140 120 —
~f | |[+PSRR
120 ==l 100 N ——
™ ™~ -
\ [N ™
100 ™ o0 ~PSRR ™ \
—_ .\'\ —_—
w S ) NN
x N x 60 N
r ™~ ¥ N N
g ® RN g N N
40 \\ 40 ™. \\
I
\\ AN\
20 | 20 N -
0 0 N
1 10 100 1k 10k 100k 1M 1 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
Figure 3. &L SIMERERIKH Figure 4. EBJEHISILL SHTERERIF 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

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

BRVEM (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
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
> £ 100 ; 100
3 | 3 H2 : -
g ! % Voltage Moise
- ; Lo U =
] 1 | i L 1 1 I 10 10
"""""""""" S 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

B Applications Information)

o /

0 —
-10 //

Over-Driven Condition OverDriven Condition

Input Bias Current {puA)

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

Figure 17. HINREET SHAZES B EDHXE
FLRERA

#Bhix

HGAX333 RIIZEMARRAAME, BIBmieE, FEASHINEIMNaHENREE, X
LRERATEENUERAR, BENEHERIIREAZR A LRMESER RN RS,
IEE9h, HGAX333 RV HIMENMNME L AR LFAZERY 1/f IRFEIFIE, ST iIXE 45
t, ZEINEBRREENES WA RIEEZE, MEESZEREIBERZZH,

ThEEE ]

CHOP1 GM1 CHOP2 Notch GM2 GM3

j
T

GM_FF c1
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i HiRR

HGA333, HGA2333 #1 HGA4333 HIBEIEBMAREIETIcE, FEA=HIEI
BHEUREE, RATEEZBEIE, nEMNEESINEEZTHLIEMAKLERE, FHiE
I 1/f IREDE, EffS PSRR, XLAReREEEKERIBBIRZTH NA FIERE
T, MAHAET, HGA333 RIEHIMEBRE. RBERIRRIERT 7. EESMHEMET
, XESHBE. FEFSERMEMNASRTRESET MmN (EETEEBREEM FRIN R
100mV) FIMEHE T (BIBEEEET 100mV LUR) . HGA333 RySHEEIZERIK
SIS RSB R A,

TErE

HGA333 R¥iIzE i ASsn](FARBER R BERIR, T/EBEAN VS=1.8V (20.9V) &
5.5V (x2.75V), BEIREEAT 7V BJRESXISSHSRMKAIRIN (BSRABITHEAGEER) .
RS-SRS T H T BEEE R R SRS EESH,

BNRE

HGA333, HGA2333 1 HGA4333 X7V AN HEBECEERRNEM RN R T
0.1V, HGA333 LA CREMmRIT, MEMRMRAERKE, XEFSF2EMME
HBRESAIBSR,

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

e A

o

loverLoaD
10 mA max
—_—

VINO

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

BB IFRIE
HGA333. HGA2333 #1 HGA4333 j= & MA S B AR AR S(ESKEZ hHESNE
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

http://www.hgsemi.com.cn 13/20 VER:V1.3
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BEEHARNEHIZETR) |, SSENTH. HeneEEnRaEARS T LENEIE
EEITEBEREN, EF2ETiHET, ELBEBFETOERT, HOA333,
HGA2333 Fll HGA4333 AIMLAEIBIERE ISk RE T i, EAEIEIeBEERS—
NSNS — MUEE AR BRI EAREIR, TS — MR a1
TR, LUSHE FEETRETLIATIE, W Figure 19 FHTR.

% -
Op Amp V-=GND

-5V
Additional
Negative
Supply

Figure 19. Vout EH1SEE

EBIRIATEAR, HGA333, HGA2333 F1 HGA4333 B/ i HEB E AR E AR
NSRS, ZARNERTRELEAE TS, HGA333, HGA2333 1 HGA4333
EEESESZIIARER, EEFEIBEZN 20kQ, 512, WA ESFEERIVHEIZGINE
BNE, BEETBEEERE 0V EZRE -2mV HIEELRE, KT-2mV BISHIIREIFIIES
t, EZmEERIEENE -2mV U EZEESRELBRIEE, B ~AREREMELLE
B CERUIEENETF . FREE 10kQ BUBETLIERE -10mV BISIlE &0
E.

WMAZEDBE

HGA333 fEIEE iz THAERVE AU N RE R RZYN 200pA, TEIHIBER T, REBRESKARE
1Z00 (15207 Figure 17) . HEERASEBHEMHETEEN, REEHIETE, Hz8
RV B EEH P — P EBIRENEY, BEERERENEIEXR, AERSmAS H=H
WEPWABE, WESBABESEEENRBMAAXANSTENE, ZBZHT5
10kQ BBIZTHL (EMI) SIS BRLE S 2RISR EE, A Figure 20 Fimm, iBERE, HIA
(REBRRIDRFEL XIS EE A,

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

Figure 20. =PGRS

EMI S FIBINIE
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FNEMZEMARNT EMI BUBMESBAE. WRES EMI HNZERARE, HBOKES
PRV ERLSEETELI EM A sREENME. X MRE R T HEESALE
BEXESKRIESEN. RAPTBINIZERARES T ==E] EMI B98I, {E2BAS]
T RER R 2 XM, HGA333 IZE MRS RN E S TRNEEIRKE, SRS
DRIREEXS EMI B9S2, LA NSRS IR BRI Z R, ISR asEL LA 8M (- 3dB),
BB 20dB & 10 SRR FER,

SR IHEEEL

HGA333 SHfE RINadE., REEBIRAEEE 1.8V (20.9V) 5 5.5V (x2.75V) Z[g), X4k
=B,
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HRIBIRT

SOT-23-5

il

0O

UL

b 4
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
Qc-\
l\~ A
§
- /\\
o O
A1

b 3 DP 0.20

Dimensions In Millimeters(SC70-5)

Symbol: A A1 B C C1 D Q a b e
Min: 0.90 0.00 2.00 2.15 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 HHHAHHS

O

L
| FEARAEAR 4
s b o2
OR
unmark
A Package top mark may be in lower left corner or unmark
Dimensions In Millimeters(SOP-14)
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
TSSOP-14
alilikililiks N
OO
H =
,7HHHHH,H a7 025
b \ \ a
[ [
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 ° 0.20
0.65 BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 0.25
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