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

%

o JEEHEAIMMLL

o (X&FHRE: 2uV

® = ERE: 0.02uV/°C

® {[IE=: 1.1 uyWPP, 0.1Hz £ 10Hz

® ERSHIM: 17pA

® HRAE/E: 1.8V £ 5.5V

o HEHBMN/ T

® NEBEEHATHL (EMI) JEIKINGE

® [AlEEE: SOT-23. SC70

FRiTEER

FEER B HE FTENEFR (23 BEHE

HGV333M5/TR SOT-23-5 12YD/HGV333 e 3000 R/
HGV333M7/TR SC70-5(SOT-353) 12B/V333 R 3000 R/#E
HGV333M/TR SOP-8 V333 Gt 2500 [/#%
HGV2333M/TR SOP-8 V2333 fars 2500 R/
HGV2333MM/TR MSOP-8 1276/V2333 e 3000 R/
HGV4333M/TR SOP-14 HGV4333 e 2500 [/#%
HGV4333MT/TR TSSOP-14 V4333 IR 2500 R/
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WiAA

HGVx333 £% CMOS =B A MEEEEZRIMEE, MENEIRESS D, XLEEHE
FREEEEMMREN RN ZEBRIKASE, EENNEIEE CENALEBEIFEE
(K 15upV) BILVFEER, FHEASHMRRE 28uA, HGVX333 &7 BEF5 NENEA
LA JVFEARZRY 1F IS, Ritt, XFASEEREZ WA BB 2L, MESE
ZTESRIT, XS, EEE 1.8V (£0.9V) & 5.5V (+2.75V) fHEEIRST L
(=

HGV333 (EEELRA) 12t SC70-5. SOT-23-5 # SOP-8 =fhiit, HGV2333 (WEE
PRAS) $21H MSOP-8 # SOP-8 FfhEist, HGV4333 i2{tir&E SOP-14 1 TSSOP-14
MhEysE, PrEsERARENE T/ERESEEISN -40°C £ +85°C,

FzF
FEith R Y Es

(

o EENZE

® (LS N

® HIFFR

® [EiT{{3

o FEIh{iRE

o i

0.1Hz & 10Hz 187

500 nV/div

1 s/div
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BHHEER
e -5
g ==
asft BB SOP SOT23 SC70 MSOP TSSOP
HGV333 1 8 5 5 — —
HGV2333 2 8 — — 8 —
HGV4333 4 14 — — — 14
S|HECE
; % - HGV333 % - HGV333
% : HGV333 5 2| SC70 8 BIM/MAER TR B (SOP) H%
5 §|Bﬂ]. SOT23 R EES]
HRE
O
NC(” E 8 NC“)
ouT | 1 5 | Vs +IN | 1 V+
/\ -IN IZ 7 | V+
V-12 e V-2 +IN E 6 | ouT
N 3 | a]-n N3 ot . T, = | o
(1) NC FREHEMERE,
S| BIThEE: HGV333
Elil
A= I/0 il
=) (SOT23) | (SC70) | (SOP)
-IN 4 3 2 | ISGELTPN
+IN 3 1 3 | ELEETPN
NC — — .5 8 — THRENEE (AILIES)
ouT 1 4 6 0 it
V- 2 2 4 — REBE (&K)
V+ 5 5 7 — EER (&)
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5IMBECE

FHAE-HGV2333
8 i) SOP. MSOP

HFLE]
O
OUTA |1 8 [V+
A
-INA| 2 -+ 7 |OUTB
+NA|3 6 |-INB
v-| 4 5 |+INB
5| BITheE: HGV2333
E1k
= I/O =l
=R gt
(SOP . MSOP )
-IN A 2 I eI, BiE A
+IN A 3 | EtERIN, BE A
-IN B 6 I iE@iIN, BE B
+IN B 5 | eI, 1BE& B
OUTA 1 O B, EE A
OUT B 7 O i, @& B
V- 4 — TR (&F)
V+ 8 — FHE (25)
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SIECE
## : HGV4333 ¥ : HGV4333
14 5|k SOP 14 B|f) TSSOP
S| S|
QUTA © E‘ ouTD OUTA | 1 © EI QuUTD
-INA mi - 13| -IND -INA | 2 13| -IND
+INA —>| % EI +IND +INA | 3 % +IND
v E 1| V- Vi E El V-
+INB 1+ + 10| 4INC +INB [ & 10| +INC
-INB —% K ;I -INC -INB | 6 % -INC
ouTB % ouTC ouTtB | 7 8 | OUTC
S|BIThEE: HGV4333
5|5
g ws [e] 15408
(SOP) |(TSSOP)
[INA 2 2 | RAERIAN, BiE A
+IN A | EiEAN, BEE A
[INB 6 6 | RIB®IN, 1B1E B
+IN B 5 5 | B8\, @& B
AINC 9 9 | RIB#IN, 18iE C
+IN C 10 10 | EiEimN, @& C
AIND 13 13 | RIBH#IN, 181E D
+IN D 12 12 | B8N, @ED
OUTA 1 1 O BN, BEA
OUTB 7 7 O BN, @EB
OouTC 8 8 0 BN, @EC
OuUTD 14 14 O WA, ®&D
V- 11 11 — AR (&F)
V+ 4 4 — FRRE (&9)
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HXRABEE

FEXRBNeEBERNE (BFIESEIRE) (1)

=/ME | =KE ==E ]
FEIREEE Vs = (V+) - (V-) 7 Vv
N FBE (V-)-0.3 |(V+)+0.3 \Y;
= 2
== A3 |p2) B 10 10 A
i g eg(3) &L
TERE -40 125
= i 150
e IEERE, Teg 65 150 °C
SIENEE (/8% 10s) 245

(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 #HiEE

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

FRFHSE4HERY (CDM), 4 JEDEC #55 JESD22-C101@)| +1000
(1) JEDEC z#4 JEP155 #i5E: 500V HBM fefsfEbruE ESD AL N 2244,
(2) JEDEC r#4 JEP157 #l5E: 250V CDM fths#Ebnit: ESD #&HlMfE a4,

I TIERS

EERBXIEEEERNE FRIERBIRA)

V(ESD) EREEINER

sME | e [ Bam| e

Vs | EEE 1.8 55 v
AEimESEE -40 125 °C
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MMRE(EE: HGV333
HGV333
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
MMREEE: HGV2333
HGV2333
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
HiEE{EEa: HGV4333
HGV4333
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)
24 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)

™
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R
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—
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=
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Figure 5. fitFREIEESH HERERIKER

EAEM (continued)

210
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195
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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. BIAREERSHANEDBEEIIXE
¥4 15 B

#Bhix

HGVx333 RINEHEMAZEMAR, BABmRE, FEASHIEINIHENREE, X
LRERATEENUERAR, BENEHERIIREAZR A LRMESER RN RS,
ItE9h, HGVX333 RN ENIB NG AR S LFAZERY 11 ﬂs&m%’l?ﬁ ST ixXEE 45
tt, ZEINEERARERSZ N IERZIR, MAESZ SRS ,%Z}EZEF'O

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

HGV333, HGV2333 #1 HGV4333 HIBEEIEBHAREIETIcE, FEA=HIEI
BHEUREE, RATEEZBEIE, nEMNEESINEEZTHLIEMAKLERE, FHiE
I 1/f IREDE, EffS PSRR, XLAReREEEKERIBBIRZTH NA FIERE
17, MAHFET. HGV333 RHIEXHMERE. BBBRIRIRIEHIT 7, TIESUHEM
T, XESHBE. FHRSERMENASRTRESET A (EETEEBREEM FRIN R
T 100mV) FIMESEY (BIBEBEELET 100mV LIR) . HGV333 RIISHEEIZERK
SERTFRAL AR R,

TR

HGV333 Rz E M ASEn(FAERBEERIBERIR, 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,

MANEBE

HGV333, HGV2333 1 HGV4333 HIIAVm A\ HEBECEERRNEM RN R T
0.1V, HGV333 T AR REMmRIT, MEMNKMRAERKE, XEFSF2EMME
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
HGV333. HGV2333 F1 HGV4333 j= & MA S B R AR S(ESRE hHESER
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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BEEHARNEHIZETR) |, SSENTH. HeneEEnRaEARS T LENEIE
EEITEBEREN, EF2ETiET, ELBEBFETOERT, HOVI3,
HGV2333 Fll HGV4333 AIMLAEIBIERE B ISkRE T i, EEEtBEERS—
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, HGV333, HGV2333 F1 HGV4333 BN R HE E AR ERE
NSRS, ZANERTRELEAm TS, HGV333., HGV2333 1 HGV4333
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

HGV333 fEIEE iz TRV B AU N RE R RZYH 200pA, TEIHIBER T, REBRSKARE
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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RERNEEMAZEST EMI BIBRMESBAR, IRIES EMI HNIZERKE, HKas
BEPWRINERSBETLI EMI iR REEMMME. X MrE SR T RERESIAS
HERAVESIRIES Y, BABRIEERARES MINEEE= %IJ EMI B9, (E2HAS]
FIRJgEREZZF AT, HGV333 IzEMARERIINHEE T RN REIRIKES, 1ZiRIKESP R
/DEAEERS EMI AOS20E, Jitim)\f& SIRMHIARMEIRIEIR, LR8I 8M (- 3dB),
BB 20dB & 10 (SEA TR

== IIRERTL

HGV333 s HAB RINEERE, REBIREEE 1.8V (£0.9V) 5 5.5V (£2.75V) Z[8), XL
(e =8
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HRIBIRT

SOT-23-5

SIRS)

UL

il

b ] 2
Dimensions In Millimeters(SOT-23-5)
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
Q«
T A
%
S /\\
o O
A1
o 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 0.15 0.65
1.30 BSC
Max: 1.00 0.15 2.20 2.45 1.35 0.46 0.35 BSC
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HRIBIRT

SOP-8

© [
(17
(17
(17
DA

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

—l— el
b L R
O
! )
! ] =0 0.20
L=
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
0.65BSC
Max: 0.90 0.20 3.10 5.05 3.10 0.75 8° 0.35
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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
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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
0.65 BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 8 0.25
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