[

HGSEMi

HuaGuan Semiconductor

HGV333/HGV2333/HGV4333
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FHER . 0.02uV/°C
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AT AN FIEFE RTINS, 16BN 8] A0 FE 6
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N H LR U ANER () UF e v, DRI, X0
KBRAZ N A, HE ST R
KBS, EETE 1.8V (£0.9V) & 5.5V
(£2.75V) FREIRZES T TAE.

HGV333 (HLlIERA) ffft SC70-5. SOT23-5 Al

SOP-8 —Fiftds, HGV2333 (WUEIE R A) Hfit
MSOP-8 #1 SOP-8 Wiffiffds, HGVA333HfiLbxit

JE BE B .
gigﬁ_ o SOP-14 Fil TSSOP-14 FiFME . Fi BLPFRA M4
X W, N N e N
i - € LARIRZ T 4 -40°C 2 +125°C.
LT
RIT AR 0.1Hz % 10Hz Mg
FREA % %
FEL ARG DN
§
Zz
S
wn
o o 1 s/div
an]’]-)n\lg{ﬁl%\

FRRBR B FTENZFR B BEHE
HGV333M5/TR SOT23-5L 12YD i 3000 A/
HGV333M7/TR SC70-5L 12B iy 3000 A/
HGV333M/TR SOP-8L HGV333 Yy 2500 H /4%
HGV2333M/TR SOP-8L HGV2333 Yri i 2500 R /4%
HGV2333MM/TR MSOP-8L 1276 Yri i 3000 R/
HGV4333M/TR SOP-14L HGV4333 Yiir 2500 H /%%
HGV4333MT/TR TSSOP-14L HGV4333 Yiir 2500 H/#%
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BHERE
3-8l
B BEXK SOP SOT23 SC70 MSOP TSSOP
HGV333 1 8 5 5 - -
HGV2333 2 8 — — 8 _
HGV4333 4 14 — — — 14
5| MG BRI Thae
si\j;ﬁﬁl: gc()BT\{zss33 % : HGV333
HaE 5 5B sCc70
HRE
OuT | 1 5 | V+ w3 =1y
+ +
- E% V- E}[>L
+IN| 3 4 |-IN
-IN| 3 4 | OUT
% : HGV333
8 BIM/ AR S B (SOP) HEE
e
@)
NC® | 4 g | NC
-IN | 2 7 | V+
+N | 3 6 | OuUT
V- E 5 | NC
(1) NC RRTAZPERE.
SI#IThEE : HGV333
5|
W N
110 g
2% A
(SOT23) (SC70) (SOP)
—IN 4 2 I RAE®mA
+IN 3 3 | ELEETPN
NC — — 1, 5, 8 — TRIIERE (TURZE)
ouT 1 4 6 o] Lk
V- 2 2 4 — fER (&IE)
V+ 5 5 7 — EFHR (&a )
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% : HGV2333
8 BIM SOIC, MSOP
e

ZINA| 2 7 |ouTB
+NA|3 EI—INB

SIMIThEE : HGV2333
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(SOP . MSOP )
—-IN A 2 I KA A, BE A
+IN A 3 I FME@MA , BE A
-INB 6 I KA A |, BEB
+IN B 5 I FMEBMA , BEE B
OUT A 1 0 md, EE A
OouT B 7 0 W, BEB
V- 4 — fER (&IK)
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% : HGV4333 % : HGV4333
14 5| sopP 14 5B TSSOP
HRE HRE
O
OUTA | 1 El OUTD OUTA E E ouTD
-INA | 2 -13| -IND -INA | 2 13| -IND
A <] B B
+INA| 3 + —E' +IND +INA E E +IND
4] ] v o [4] ] v
+INB | 5 +10| +INC +INB | 5 10| +INC
B “Heol H 10]
-INB| 6 - —E' -INC -INB E EI -INC
OUTB |7 zl OouTC OUTB E zl OouTC
SI#IThEE : HGV4333
C):
110 L]
E4
(SOP) (TSSOP)
-INA 2 2 I RAEEA , BEA
+IN A 3 3 I FEHEmA , BE A
-INB 6 6 I RIE®WA , BEB
+IN B 5 5 I FEM@A , Bl B
-INC 9 9 I RIE@MA , Bi#EC
+INC 10 10 I FME#A , BiE C
-IND 13 13 I RAEEA , BED
+IN D 12 12 I FEE#mA , BE D
OUTA 1 1 0 Wi, BE A
OouT B o] Wi, BEB
ouTC o W, BEC
OUT D 14 14 ] W, BED
V- 11 11 — fHER (&E)
V+ 4 4 — EBR(&S)
4 2019 DEC

http://www.hgsemi.com.cn



HGSEMi

HuaGuan Semiconductor

HGV333/HGV2333/HGV4333

BRI
BN R AFEE
EHARBXEESEERNSE (BRIESEYHE )@
B/ME BXRE iy
BIREE Vg = (V+) = (V=) 7 \Y
. BE (V-)-03 (V+)+0.3 \Y
EEHmABIHA . 0 10 A
e S
IERE -40 150
BE ZR 150 °C
EFRE , Ty -65 150

(1) BHEXNZATEETPASIERN NN RSN SR FERKARE, XERNEMIFTEETHIFEER , X THEETHRFHINEEMER

EARERLEFNRERFTHEMECRE , FRHRGEA, EENBZAFEESRKNE TRN BT

ALl A

(2) WASIHBE—MEMHEZBRN. N TFREBBILRE 0.3V NAARTS , XIFHERRENTEY 10mA REEK,

(3) XiEEE , BNEHEXNR — M RAES.
ESD #EE

& By
A ER (HBM) , B4 ANSI/ESDA/JEDEC JS-001() +4000
V(ESD) EaERARER - — > V
FEBBER (CDM) , B4 JEDEC M58 JESD22-C101?@) +1000
(1) JEDEC 3#% JEP155 #7E : 500V HBM BEBIEFRE ESD BAEIRE T RE47,
(2) JEDEC X#% JEP157 MIE : 250V CDM REFEFRAE ESD B4IRRB TR 47,
BUMIESRHE
EBREREEBERANE (BREZHRHA )
B/ME FRFME BAE By
Vs BIRBE 1.8 55 \%
MERESEE -40 125 °C
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MMBEE R  HGV333

HGV333
MigRO (SOP) (SOT23) (SC70) By
8 5k 5 5|k 5 5l
Rosa SEEEHRMA 140.1 220.8 298.4 °C/W
Roic(top) Z£EHNFE (NI ) #AME 89.8 97.5 65.4 °C/W
Ress SEE B ERARRE 80.6 61.7 97.1 °C/W
VAL HEEMHBNRLESH 28.7 7.6 0.8 °C/W
VB HEEBEBRRNBESH 80.1 61.1 95.5 °C/W
Reac(oot) ZEBHNF (JREP ) A/ TEA THEA THEA °CIW
AMREER  HGV2333
HGV2333
Erb =t (SOP) (MSOP) Hiy
8 5|k 8 Ik
Rosa SEEEHRMA 124.0 180.3 °C/W
Roic(top) HEBHFE (TP ) AP 73.7 48.1 °CIW
Ross ST B ERARAE 64.4 100.9 °C/W
yaT S EMEHFES B 18.0 2.4 °C/W
VAL ZEBERIRNFESH 63.9 99.3 °C/W
Reac(oot) ZEBHNF (JEEP ) A/ TEA THEA °CIW
AMREE R  HGV4333
HGV4333
Erb =t (SOP) (TSSOP) By
14 5| 14 5|
RoJa HEEMIEHRMA 83.8 120.8 °C/W
Roicitop) LEEHE (TREB ) #pE 70.7 34.3 °C/W
Ross SEBERRAAE 59.5 62.8 °CIW
VIt HEEMHNBLESH 11.6 1.0 °C/W
VB HEEBEBRRNBESH 37.7 56.5 °C/W
Roac(oot) S£EHFE (KB ) AME TEA THEA °CIW
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B4 : Vs=1.8V E 55V
1 To=25°C, R, = 10kQ BHIEEE 1/2 Vs, Vey = Vour = 1/2 Vs BIZGETNE ( BRIER B )

B8 Wikt | BME O mEE BAE|
KiFBE
Vos WAKFRED Vs = 5V 2 15 pv
dVos/dT Vg iBIE Ta = —40°C & +125°C 0.02 uv/°C
PSRR BIRIHI L Vg = 1.8V E 5.5V 1 8 uV/IV
KHREML@ 1@ ny;
BESE , ER 0.1 uvv
MARELR
Ig WARELR +70 pA
2RETEARARESR Ta = —40°C E +125°C +150 pA
los WA KRFERR +140 pA
-y
en MABREREZE f= 1kHz 55 nV/NHz
o f=0.01Hz & 1Hz 0.3
BABER f=0.1Hz & 10Hz 11 WVee
in RABERREERE f= 10Hz 100 fANHz
MABETE
Vewm HEBETE (V=) -0.1 (V+)+0.1 \%
CMRR HAEH &I (V=) = 0.1V < Vgpy < (V+) + 0.1V 102 115 dB
MABE
EZE 2
HiE 4 PF
PigZs: £
AoL FrIR B R | (V=) + 0.1V < Vg < (V+) — 0.1V 102 130 dB
SR I R
GBW W C, = 100pF 350 kHz
SR EER G=1 0.16 Vius
Lk
ENT B R A BB RN A B R o 4B Tp = —40°C E +125°C 30 70 mv
Isc TR £5 mA
(o BHARES BB ARG M
Zo FFER H PR f=350kHz , Ig = OmA 2 kQ
iR
Vg HEBETE 1.8 55 \Y
lg BABER (8N HRKE) lo = 0mA , Tp = —40°C & +125°C 17 28 PA
FF 388 B 8] Vg =5V 100 us
BEEE
HERESLE -40 125 °C
I#EE -40 150 °C
HERE -65 150 °C
(1) BURTEAEERIT S, FIERASISE 25°C T3 TAEFRE , NIHD TRIBETHHE,
(2) f£ 150°C T 300 /Mt FiXR R , B2 HENLEAR 1pV,
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BAAE M
£ T, =25°C, C_ =0pF, R =10kQ BEEEZE 1/2 Vs, Veu = Vour = 1/2 Vs IEHTNE ( BRIESHHA )
120 250
H 100 200
™~
| 8 ™ Phase 150
c
= N
g g 60 B ! 100 3
5 < ™ N ¢
s S 40 Y| N o S
B = Gain TN \
20 ™ N{ 0
gy
AN ’ ™
1 1 1 1 1 1 1 \_\ 1 1
<t ™ 0O IO N O © M O M O© O N v 0 «— _20 _100
NN i A - - - aQ 10 100 1k 10k 100k 1M
Offset Voltage (uV) Frequency (Hz)
Figure 1. X ABEF£5HHE Figure 2. FFFRE 2 SIARF MR R
140 120 —
[ || +PSRR
120 100 N TT——
N N ~
N ™ ™
100 y -PSRRI™N
80
o \\ ) ™
T 80 S 5 N
s N T 60 \
S ™ & N N
(@] N o N \
\\ 40 N\
40 \\ \\\
20 N 20 -
N
0 0
1 10 100 1k 10k 100k M 1 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
Figure 3. il L 5B E KRR Figure 4. BRIDH L SR B R R
3 Vg=42.75V 210
N — ——— Vg =109V 205
2
\ ~N 200 = —
S By \\ 195 2
[~ - o
g ~ Q:;t +125°C \ 125 c 1\ - 190
| o
2 0 +25°C YL A<dN s N %
g = E T " -40°C ~190
S -
e -1
+125°C -195 H -
" +25°C ‘ 1 -200 B — |
K j% -205
-40°C
-3 -210
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5
Output Current (mA) Common-Mode Voltage (V)
Figure 5. i BB EEE SR HBERBEMNAR Figure 6. IAREBRREREBERANXR
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BAAEM (continued)
£ T,=25°C, C_=0pF, R =10kQ B¥#Z 1/2 Vs , Veu = Vour = 1/2 Vs IZHETNE ( BRIEZSEHRHA )

250 I 25 I
8
200 i R — I Vg=55V
150 |- 8 e SRR M 20
T —
100 Vg=18V
. 50 ~ 15
g 0 Vg=55V g
s -—=Vg=18V o
50 10
-100
//
-150 |—*lg i e e L 5
200 = —|
—_ +g
-250 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Figure 7. £ REEE N A ARE B Figure 8. 5B RESRERMNRXR
T T T T T T T T T T T T T T T T T T
- st
=2 S E 3
2 Sk
> [SI o
- 3 F
(9] e "
g S F
= @© -
S Sk : B
< SEof
o S E
3 T S A S N SR
© 3 [
E | i |
Time (50 ps/div) Time (5 ps/div)
G =1, R_=10kQ G =1, R_=10kQ
Figure 9. X155 BBk 2 Figure 10. /M55 ¥R I8 5L
S B UL B B UL UL B AL B B L S B UL B B UL UL B AL B B L
= o : : : : : : : : ] o : : : : : : : : ]
kel u ] o . ]
SO ; ............ . ; ............. T E
o~ - ] - ]
f - Input oo ] . b meut - oo ]
s : : : : : : : : ] 2 s : ]
s : : : : : : : ] N s ]
- OUtpUt -k ~ o .
e e >0f E
N | ] o s ]
s N E > 2 E
2 F g ] - ;
e} - i r n
>0F - ] E
- T T E E

Time (50 ps/div)

Figure 11. EXERE

Time (50 ps/div)

Figure 12. i ERE
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BAAEM (continued)

£ T,=25°C, C_=0pF, R =10kQ BiE#EZE 1/2 Vs, Vey = Vour = 1/2 Vs BIZRHETNE (BRIFESHHHAE )

600 40
35
500
. 30
2} —_
= 400 /1 & 25
£ /| g
; 300 / < 20
£ o /
= / 6 1°
2 200 /
@ 0.001% L4 10
/ L
100 — 5 A
hnpt==t 0,
0.0‘1 % //
0 0
1 10 100 10 100 1000
Gain (dB) Load Capacitance (pF)
4V Bk
Figure 13. T ER A S AR E AR KRR Figure 14. MESEHEARBREMBXR
A 1000 1000
) e
=z Continues with no 1/f (flicker) noise. =1
> @
2 z C‘ FTHT 3
2 ° # urrent Noise z
z 2 100 100 &
=3 z @
=} o =
e} o 2
= Voltage Noise =
s &l
10 10
1 s/div 1 10 100 1k 10k
Frequency (Hz)
Figure 15. 0.1Hz & 10Hz B7 Figure 16. BRMBERF ML HE SMEEMPXR

Input Bias Current (uA)

50
40
30
20
10

0

Normal Operating Range
(see the Input Differential \
Voltage section in the
Applications Information)

/

/1

Over-Driven Condition Over-Driven Condition
Il Il Il Il

-1V -800 -600 -400 -200 O 200 400 600 800
Input Differential Voltage (mV)

Figure 17. AARERRSHMAZ D BERMNXR
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4 1EA

Bhik

HGVX333RIIEER ALK , BUEBRE  FEFSHIABNMHAMRE. XERGCRALTHEEIRER
R, BEEREEZIEENTCTURMERFRENRERES, I, HGVX333 R FIE R A B E 5 A% H L
gﬁ)};;{;%lﬁ Uf RERE, SHETXE B, ZRINESERABRAS NA WEEZE  MAERZSRE

IhEEHER

- - - - "7 ~-"7~"7"~"7"7/"7//_7/~ c2 T I
| I |
I Notch I
| CHOP1 GM1 CHOP2 Filter GM2 GM3 |

+IN 4} > = »q) ouT

—-IN (J) Y i |
| I |
I L —{— 1
I GM_FF c1 I
| | |
| |
| |
| |
e e o e e J

45 5 8H

HGV333, HGV2333 fl HGV4333 RIIBEZEEMASEMIERIRE K HAETHNENABHMENRE. RAT%X
EEEBHEE  THENEHEBNEETIEREAKXBEE , HEBE Uf BFSE, EES PSRR, X4
BHEERKERMEFZTH NA PEESZT, MAEAT. HGV333 RIEXEBE, RBEERIBREHRTT
b, EEEMNRARHET  XESBE., BRSERMERASR[TRERESHERAA (RESEERREM AT
%; 100mV ) M EHAE (ERBESRRELT 100mV LA ) . HGV33BRIIEREZEMARER TERAN N

THBE

HGV333RFizEMRA[AFERALBERRENEERR , THEBERN Vg = 1.8V (x0.9V) E 5.5V (x2.75V), BR
%Jﬁi‘ﬁ Zr(ft E’g gﬁ%ﬂéxﬁ%#iﬁﬁﬁi AMIR (BESHLENNBRATEER ) . HAEFHEHHIE T HEEFREESEET
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451 35485 (continued)
WABRE

HGV333, HGV2333 1 HGV4333 R MM AHXBBEEEEERRNEM EQAAT BT 0.1V, HGV333ThXFLE

SEEMRL , AT RRANKREE , TEERTFSRMRERHASZNER.

BE K WARBERAN 200pA ;R , BHEFREENRALRETRESBIZHRAARFR LB ASIE, WRH

i’:%ﬂ_ﬁﬂﬂﬁ 10mA , MRS RSB I B REENRNEE, @A A BEBSBWSIRE |, fFigure 18
i Ro

loverLoAD
10 mA max
e

VIN

NOTE: MEHMABEBI LR 0.3VRES , WEER B,
Figure 18. W A BRARYF

REBR R IE

HGV333, HGV2333 fl HGV4333 2 EM A HIREFREE SRR IELNRIE 125kHz EEBASRE S
B, EBKESE sus BIEERARBIT-RABRARE. BoIE , HRAREELY 100ps KEEFEW Vos BE.
WRIH&E BB NIGEFE,

KRB EHERARF AP B HIZE

B NA ERGHBERENCENT OV MIEHFFERLE (W 25V) 2, MAREHBHNEE. ¥TKAS
WEBEBREMRARSRE  NRHHESEL oV (EBOILBEBRRZERASNEHEZEIRTR) , iadkm
BE, HENEBERRZERAS[ALUEDIEEZE LI TEAEBELE RN , EF2ETHEF, EEBEEERE
THIERT , HGV333, HGV2333 fl HGV4333 M H B IZZ B RBEHE T HE. B EwEEFEHE —
ANEABEMSE PN EERABABRAMEANEBR, ERAEMNS —NBERZEEZE - NTHBEMER , USH
HTHRERFa B TLURRME |, WFigure 19 AR,

O VOUT

% Rp =20 kQ
Op Amp V—= GND

-5V
Additional
Negative
Supply

Figure 19. Vour #Zi#S8E
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BB RTR R |, HGV333, HGV2333 fl HGV4333 AN M HRAFAHBEERIEENBRABBENNVE. ZH
RGEATFHEERBNHESR, HGV333 HGV2333 M HGV4333 IEEFESE/ZEARER ; HENBEBEEANR
20kQ, FEE , MEEAFBERAEHEENRENE. BEEEERE ov EERKE —2mV REEHE, KF-
2mVv ENAHIMBEFIELMY  EYHEBRAEHE —2mV U2 EEAMEHEBHNEE, BIE T BEENEE
I ERABEBENTRT A, FHAEKE 10kQ WEBEETUERE —-10mV NN EHENEE.

WAZDHEE

HGV333 EEEETHEHNHREGARELRAN 200pA. EEHEBERT , REERASKIFEM (BESH
Figure 17 ) » Y iZERARBHELMZTEEN , RETREHIIH, YERAENHHEERFIZTHb—NER
e NTEBERBABNESR  RAESRAASIHABIZSWARE, HESEWABESBIER A AT
RKAWBFE-RE , ZBJHTE 10kQ BT (EM) ERESSHEMAEESERNERER |, WFigure 20 FIR. HE
E OAAREERNARELEXENARBTERN,

10 kQ Clamp
+IN o—— /N
g i Core
—IN

10 kQ

Figure 20. S A B

EMI BUSHE Nt A SR

TEMNZEBASENTF EMI WBBMELEFIFAE. RES EMI #AZERAS , RASRHHFIMNEINERK
FEEHI EM N EREERHE, XMREEHETADBESEEHANESRESIEN. BAFMENEERK
BSSIRIThAE R ZE EMI WM | ERWASIHTAERRSZEN, HGVIBZEERABRIINBIE THARK
BIREKES | ZREBURAOBAREX EM W, b AR IR EEMERER, WERSELME 8M (-
3dB) , E4F 20 dB & 10 Z5MEMN T EE,

ESHFThEEE S
HGV333\ M a2 AR R, REBREERE 1.8V (x0.9V) 5 5.5V (2.75V) 28 , XERGHREBE.
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HERTHINEE
SOT23-5
QA
—
-~
‘b a 0.20
| —
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min: Max :
A 1.050 1.150 D 0.300 0.600
A1 0.000 | 0.100 Q 0° 8°
B 2.820 3.020 a 0.400 TYP
c 2.650 2.950 b 0.950 TYP
C1 1.500 1.700 e 1.900 TYP
SC70-5 B
I-L—I A
O |
8 A1
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min: Max
A 0.900 1.000 D 0.260 0.460
Al 0.000 | 0.100 Q 0° 8°
B 2.000 | 2.200 a 0.250 TYP
c 2.150 2.450 b 0.650 TYP
c1 1.150 1.350 e 1.300 TYP

http://www.hgsemi.com.cn
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BHERTH55MEE
SoP8 . Q
i H H A S
1T
SIS
. /
[
2 | o — || 0.25
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min: Max :
A 1.225 1.570 D 0.400 0.950
A1 0.100 0.250 Q 0° 8°
B 4.800 5.100 a 0.420 TYP
Cc 5.800 6.250 b 1270 TYP
C1 3.800 4.000
MSOP8
D H H H
<
‘ l:l H H El E
Al
| I
R e b
o
L Dimensions In Millimeters
0.25 Symbol : | Min: Max : Symbol : | Min: Max :
A 0.800 1.200 E1 4.700 5.100
A1 0 0.200 L 0.410 0.650
A2 0.760 0.970 (:] 0° 6°
D 2.900 3.100 b 0.300 TYP
E 2.900 3.100 e 0.650 TYP

http://www.hgsemi.com.cn
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HRRT5EE

SOP14
-9
B A
HHHHHHE S
- —T
Siis
Al
- -l
5880000 S
Il a [ [b 0. 25
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min : Max :
A 1.225 1.570 D 0.400 0.950
A1 0.100 0.250 Q 0° 8°
B 8.500 9.000 a 0.420 TYP
5.800 6.250 b 1.270 TYP
c1 3.800 4.000
TSSOP14
o 100000
<<

Al - O

i
; T ﬂck

— 77% Dimensions In Millimeters
\‘erG Symbol : | Min : Max: | Symbol: | Min: Max :
L A 0.950 1.200 E1 4.300 4.500
=L1 L2 A1 0.050 0.150 L 0.450 0.750
A2 0.800 1.000 [} 0° 8°
B 0.200 0.280 e 0.650 BSC
C 0.100 0.190 L1 1.000 REF
D 4.860 5.060 L2 1.250 BSC
E 6.200 6.600
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BEEFR:
HEFESMMRBREBNE NIRRT RRS . EFPE] SRR IREEFAYE

KER, FHLXEERREREMETEN.

BEREERESF SN RTRFRITANENHEN SR EET R EREFX
RZeiit, LBERBEXKRARESHASHESTIRKBRAIAE.
LRHFSINTRARIREEDF]. FFR. MEMKSIRNAZITE, EE3SiR
A EIE - X L E N FE Y E R

EREESIMRIE AR E T SR Ay REIA ZIEtH ERT I N ARV M REFS .
IR R EHRARNERRIRT B+ SHRRNRERIDEER. S0 884Fak
eSS FEEN, U ESERERESE, —ILSSE0E.
LHREESFRISEER, (MERBENABTH TEAENETERXENAIER 7
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