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HX620-S &itae. {BUIFEGRITKES

HX620-S 2—XRmA. SREEAYYRIARS, (XE—)INEBEERIRISE 1
Z 10000 ROIBERIRTE, E3RFH SOP-8 33k, FAHTHFERR, 109 1.3mA, Eit
IR ESREI MR EER.

XM AREBHENMRES R, 81 0.8ppm AYRAFEMEME&RAK 200
VHEIBAKERE, EEMASRELIERERFREERILE, HX620-SHI 2
R TFNEXEe R e E .

L5, HX620-S MERRIERS. RN RERRIHEIESSE, FREET
RIFEFRERIIH®, W0 ECG RIMENEFTE. EMRIEEAREE 1kHz B9 17nV/V
Hz, {EIRAERHRIEN 0.45pA/VHz, FEELACATRIARYEARIZESE,

L5k, HX620-S thiFEERTSHMEGNA, RINHE ZREREREE.
BAGES, HX620-S B2—iMtRestt. ST ERIERMARE, RBHESHS SOP-8
RBE. (RIFERINAER.

5=

L4 HNEBERRRIR EIEES: 1 ~ 10000
o EHEEEEE: 2V ~ 19V Efﬁg ‘
o EHMOMAL , BRT 3 BHCHNEHAS WE{NEE
o (EINE , 13mA BISER ECG SETRA
o RFISOP-8ifE femEEEn
o HINKEEE: HA+20uV HIERERS
o HAREEF: BA 20nA Tlidrgss)
o IHEMAILG = 10): 5K 108dB At SRS
o (IS

EINIBEEBE: 17nV/VHz @ 1kHz

1.8uVPP (0.1Hz Z 10Hz)
e AC ffgg: 2038kHz HEE(G = 1)

TI/ERE: —-40°C F 125°C

S|t EFThEE
Py S 315
. of = | &R e i
1 RG BHEY | A RG 2 IaEE— LR B
-IN | 2 EI +Vg SN =
2 —IN (VLD EE RN
*IN | 3 6|outPur | 3 +IN A ESERA
Vs [4]  Lxexo.s  |B) REF 4 -Vs HIR REIR
5 REF HEHIEA RHSEEERA
i 6 | OUTPUT | iiltad B
7 +VS R azh
8 RG BHIEY | A RG 2 EEE— LIS B
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;

+IN

2

) OUTPUT

x1 BERATESEH

S8 ik =2 BRXE =1y}
HE {HEBFEE +20 \Y,
BINERE -Vs-0.3 +VS + 0.3 %
FBiA PREBIRSMAIEATIS B -10 +10 mA
R RIS 7oBR
TERE, TA -40 125
EE FHERE, Tstg, Q -65 150 °C
IB5EEE, 10s 300

iE:

B 1 IR ERTRESXIRHERMK AR, XERENDMEE, FAEWREREXELEER 3 HERUIMYHTH SR
HTEREERELE. KINERETENEAMERM TSNS,

28 s iR [I=] =1y
B3 V(ESD) NAERER (HBM) , 424 ANSI/ESDA/JEDEC JS-001" +£1500 v
e HEIREEA (CDM) , RIEEDECHEIESD22-C101° +1000

iE:

1.JEDEC 3244 JEP155 8, 500V FIAMMER! (HBM) AiHERnEREREME (ESD) EHISEf TR enhE,

2.JEDEC 3Z#Y JEP157 $8H, 250V RUHHRIREIER! (CDM) AYHERimERNEREMEE (ESD) EHidEf TR edE.
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=3 U ERM

S8 iR =IME TEE =mAE By
T s SEBR{ER +2.25 +18 +19 %
EAEERER 45 36 38 %
EERETE -40 125 °C
S8 = SOP-8 =213
FEREEMERAGE ResA 90.6 °C/W
ERERRAAE Ress 47.6 °C/W
SRR TERRESE ut 3.6 °C/W
SEREIRNFRIESE QI8 47 °C/W
EREINS (TREB) RUAE ReJC(top) 35 °C/W

25 [iH] EBISME mmsoreesc, vs=+18V, FIRL = 2kOZIGND, KSR

18
1SR G=1+(49.4kQ/RG) 1 10K
Vout=+10V,G=1 0.2 0.2 %
- Vour=+10V,G=10 0.3 0.4 %
Vout=+10V,G=100 0.3 0.7 %
Vout=+10V,G=1000 0.3 0.5 %
Vout=-10Vto+10V,G=1,RL=10kQ 0.8 ppm
S Vour=-10Vto+10V,G=10,RL=10kQ 8 ppm
Vout=-10Vto+10V,G=100,RL=10kQ 15 ppm
Vout=-10Vto+10V,G=1000,RL=10kQ) 30 ppm
T c.-;=15 015 | 04 |ppm/°C
Gain>1"? 9 32 |ppm/°C
FBIE(RS 2
VS=+18V +4 +20 uv
BNRE, Vos VS=+2Vto+19V,id# ° +45 uv
VS=+2Vto 19V, IEIgMATEIFEE TC +0.1 uv/°C
VS=+18V +130 | #300 | pv
mit{RiB, Voso VS=+2Vto+ 19V, id# ° 4450 | v
VS=+2Vto 19V, IEIgMATEIFEE TC +0.4 uv/°C
VS=+2Vto+20V,G=1 104 | 1M dB
VS=42Vto+20V,G=1,13%% ° 100 dB
VS=+2Vto+20V,G=10 123 | 131 dB
B SEARIEE (PSR) MR VS=+2Vto+20V,G=10,id# ° 120 dB
VS=+2Vto+20V,G=100 130 | 147 dB
VS=+2Vto+20V,G=100,i2# ° 130 dB
VS=+2Vto+20V,G=1000 130 | 156 dB
VS=1+2Vto+20V,G=10003#% ° dB

PG b
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N 06 | 2 | nA | 06
E 10 nA
BRI 0.1 1 nA 0.1
UE 40 nA
A
BNIES =5 GQ_pF
HiE 34||5
MABETE’ Vs=+2Vto+19V -Vs+0.1| 34||6 |+Vs-2| V
HASHPFILE
Vem=(-Vs+0.1V)to(+Vs-2V),G=1 88 148 dB
Vem=(-Vs+0.1V)to(+Vs-2V),G=1,3#° | 83 dB
Vcm=(-Vs+0.1V)to(+Vs-2V),G=10 108 161 dB
S Vem=(=Vs+0.1V)to(+Vs-2V),G=10,3# | 103 dB
Vem=(=Vs+0.1V)to(+Vs-2V),G=100 129 163 dB
Vem=(-Vs+0.1V)to(+Vs-2V),G=100,#% | 123 dB
Vem=(=Vs+0.1V)to(+Vs-2V),G=1000 143 163 dB
Vem=(-Vs+0.1V)to(+Vs-2V),G=1000,3#y 136 dB
o RL = 10kQ, Vs = +2V to +19V, i ° |-Vs+0.2 +Vs—03| V
JOERY +19 mA
G=1 2038 kHz
MES-3dBEES G=10 417 kHz
G =100 53 kHz
G = 1000 4 kHz
G =1, 10V step 2 V/us

G =100, 10V step
IR

V/us

‘

4 IR, eni
HEIRRE, 1 KHz* N, BERE, eni 17 nV/vHz
i, EBIEIRAE, eno 63 nV/VvHz
=1 1. \Y
RTI, 0.1HzZ10Hz G 8 WVEP
G =100 04 pVep
==hinly] f = 1kHz 450 fA/VHz
SEH/AN
RIN 80 kQ
BEEE -Vs +Vs v
SEERRR 10 41 uv/v
T/FeHE +2 +19 \%
BSER Vs =+2V to +19V 1.3 1.5 mA
JUEZ] 1.6 mA
imE o
XS FIEERIMERE -40 +125 °C
i
1. AEIESMEREBIE RG B9S2
2. M RTIRE = VOSI + VOSO / G
3—NENE., G =1,
4R RTIIERE= Ve’ ni + (eno /G)?
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5 FFEIREIE TA = +25°C HURMETHHT 100%MAEFIR, B R BRI R R,

BARUMEAE TA=25°C, VS=+18V, RL=2kQ, [$IESEi%E,

10 f 30 L
5 | 22 HBiE 32 Units
@ 8 @
0 0
gz 7 e
-2 @ 20
5 6 [
8 8]
o ° 8 15
5 « 5
2 3 2 10
2 2 =
= =
0 | | ]
9 % 3 0 3 6 0
2 -1 0 1 2
INPUT OFFSET VOLTAGE (1V)
INPUT BIAS CURRENT (nA)
WA RBRENHESH WA RERTHHESH
25
32 Units 50
20 b T [T )
@ 20
0 30
E ~
& g
> 15 i
g § o
0O =0
& e I
& 10 g 10
s % 20
=3
Z 5 -30
—VVOSI|
-40 —VOSO
0 50 |
2 -1 0 1 2 55 25 5 35 65 95 125
INPUT OFFSET CURRENT (nA) TEMPERATURE (°C)
WA RIZETAYHE ST WA RBBESEE
600
T T 10
s00 [ = g
\\ —G=10
s 400 \' —G=100 6
o 300 2 4
) SN g
2 0 NP s
0 N | 2 X o
> = 0 AvMVAA AN o A, :\u~ fa &
100 N =]
@ N O
& o \ -— 2
a4
E -100 \ M
8 H e N+ |
-200 N -8 ——IN- ]
-300 -10 |
18 .14 210 6 2 2 6 10 14 18 a8 2 60 6 12 18
COMMON MODE VOLTAGE (V) INPUT VOLTAGE (V)
WA RIZBESHIEHEE WA RERTSIERE (25°C)
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S

180

160

140

120

100

CMRR (ciB)

80

BIAS CURRENT (nA)
N W A 0O N ® O

—G=1
/ O 6w

20 —G =100
1 [~ —G=1000
0 — 0 | |
55 25 5 35 65 95 125 55 25 5 35 65 95 125
TEMPERATURE (°C) TEMPERATURE (°C)
RERRSIRE CMRR 5i8E
0.2 y 70
_zi:o i FFH I“”;'(;;Nlc“”
0.15 |— G;IOD 60 HH ——RG =490
—G = 1000 50 —RG = 49.9Q I
= 01 / i —RG:S.AKQI
X " T
< 7 > 40 m_ H
g 0.05 v z 30 T = i
E ! E T S i |
=z (U]
g / 20 % %
0 _/—// ]0 N\
A\ Y
005 |— 0
-10 i t
-0.1 20 @ 2
S5 28 & 38 65 95 15 100 1000 10000 100000 1000000 10000000
TEMPERATURE (°C) FREQUENCY (Hz)
oo N=| B
B SiRE 1B SInEEE
‘ N
L
| T [ |
I | | 50mv/
Vin 5V/DIV Vin | I t DIV
i L |
\ | \ | 100mv.
Vour ! ! 1 5V/DIV Vour } D,vm !
\ \ i |

20us/DIV (G = 1) 20us/DIV (G = 1)

KXIESWE (G =1) IMESHRL (G =1)
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e | v
Vour 5V/DIV Vour %lI)\r/nV/
T
|
200ps/DIV (G = 10) 200ps/DIV (G = 10)
AIESHR (G = 10) IMSSIERL (G = 10)
somi B |t
Vour i ?)Y\j Vour | “ %?val
200us/DIV (G = 100) 200us/DIV (G = 100)
KESMWR (G = 100) YMSSIEE (G = 100)
10mv/ |
| | o’ e
|
¥ / | / 5V/ v | | 100mV/
o \ i \ DIV o 1 ‘ \ DIV
200us/DIV (G = 1000) 200us/DIV (G = 1000)
KESIE (G = 1000) IMSSIE (G = 1000)
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VOLTAGE NOISE RTI (uV)
Hh A b b L o - v e~ oo

~Vgs PSRR (dlB)

INPUT VOLTAGE NOISE (uV/r-Hz)

0.00010001 001 0.1 1

TIME (s)
0.1Hz Z 10Hz
140 T T T T
— oG-
120 kq —G =10
i ——6G=100
100 LI 1 ——G=1000
BN I
N N N
80 I
™~
N N ol
co LTl TR T [l 1]
N TSR TR A
40 L
N
N N a
20 L
™\ "
0 L1
100 1000 10000 100000 1000000 10000000
FREQUENCY (Hz)
1k
fa PSR 53R
1.6 ; ; 0.09
Gi=1 G=10
14 B G =100 0.08
12 ! 0.07 i
, L= 008 3
—G=10 0.05 %
08 F—c=100 o
/\ 004 Z
0.6 Q
) 003 X
04 0.02 9
02 N P 0.01 §
0 0
0.2 -0.01

140

120

100

80

60

+VSS PSRR (dB)

40

20

0

140

120

100

80

60

~Vgs PSRR (dB)

40

20

0

INPUT CURRENT NOISE (pA/ri-Hz)

100

1000 10000 100000 1000000 10000000

FREQUENCY (Hz)

fORAY PSR S3AEEE:

RN

Imbanlance Resistor | | |

\.th. _I.K....... T

aeerd,

7
T

7
va

—G=1
—G=10 N
——G=100
——G = 1000

100

1.8
1.6
1.4

1.2

1
0.8
0.6
0.4
0.2

0

0.2

10000 100000 1000000 10000000
FREQUENCY (Hz)

AEE CMRR 53t

1000

100 1000

0.01 0.1 1 10

10 100 1000 10000 0.0001 0.001
FREQUENCY (kHz) FREQUENCY (kHz)
WABEREZE MARBRIEEZE
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140 TTT] T T 450
120 . - = 350
M\q‘ ~
100 [ Snjiim—— uil 3 250
~ ™ M 3
g eo [P LT 2 150
& N N I 2
£ 60 IR N ,Z—y B 50
B4 N & 4
oo, | N HH 5 50
—G=10 N 5
20 F — =100 1 N O .50 —
-G = 1000
0 L1 L1 L 11 -250
100 1000 10000 100000 1000000 10000000 [ 12 0 6 12 18
FREQUENCY (H2) REF PIN VOLTAGE (V)
Ak
CMRR 53Rt SEBESHLEEZRE
1 10 T
0.8 i Gain=1 R Gain=10
0.6
£ £ . il
g o g
z 02 z 4
[+ o
g o g
Z 02 Z
5™ g o -
z 04 T = ’
<< < -2
O 06 )
0.8 -4 }g
1 %
-10 5 0 5 10 -10 5 0 5 10
OUTPUT VOLTAGE(V) OUTPUT VOLTAGE (V)
2ry —_ By _
18 EtE (G=1) 1BaIEL It (G=10)
40
16 ; T
i Gain = 1000
i Gain = 100 30
g 12 g 20 | |ll N I
E 10 g
g s > 10 : I
z i &
[ 6 5
5 z 0 T o
Z 4 =
z 8 0
S 2 = !
| | =
= -
N :
-30
-4
% -40
-10 5 0 5 10 -10 5 0 5 10
OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

iBsiFLR® (G=100) iBsdFLR® (G=1000)
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1 " |
G=1
5 Vs = 2.5V G>10

- _ Vs = 2.5V
+Vgg = +2.5V 2 +Vgs = +2.5V

A ~

I~

-1

-1

INPUT COMMON VOLTAGE (V)
[S)

INPUT COMMON VOLTAGE (V)
o

/

-2

? ~1

-3

-3

? = OUTF[’JUT v ! ’ ’ 4 2 A . L 2 ?
M OUTPUT (V)

A eESHETLAE, G=1 (5V) BAHREESHERE, G> 10(5V)

G=1 G>10
Vg =BV Vss = -5V
~J N 4 +Vgs = +5V

~ P

INPUT COMMON VOLTAGE (V)
o

INPUT COMMON VOLTAGE (V)
o

™~ L~
~

) -4 2 0 2 a 6 % -4 % 0 2 a4 6
OUTPUT (V) OUTPUT (V)

WA CESHLBE, G = 1(10V) BMALISCESHWLBE, G > 10 (10v)

20 —— G>10
P Vg = -18V

15 — Jx/sz _R\év 15 > \+VSS=+18V
1 N

10 > R

\
£

5

(4]

&

&

3
/
X

3
7

INPUT COMMON VOLTAGE (V)
o
INPUT COMMON VOLTAGE (V)
o

N 1 N L1
N N

-20 -20
20 -16 -12 8 4 0 4 8 12 16 20 20 -16 -12 8 4 0 4 8 12 16 20
OUTPUT (V) OUTPUT (V)

BN *E;Bl?ﬁﬁ‘tﬂf&l_ G =1(36V) BMAHREESHLBE, G > 10 (36V)

=
o
'
=
o
A
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40 2000
1800

. 35
g 1600 /
% 3.0 < 1400
< £
5 25 = 1200
> 2
g 20 m kA £ 1000
i
5 - 1, 800
z b >
% + 600
=Q'° 400
= e
O o5 200

0.0 0

20 60 100 140 180 220 260 300 0 5 10 15 20
WARM-UP TIME (s) SOURCE CURRENT (mA)
P N N
DS AT VoH 5iERifR

1200
/I
1000
/
£ 800 ,/
7«; /1
2 600 /
2 /
z d
8 400 /
200 d
/]
4
0
0 5 10 15 20
SINK CURRENT (mA)
VoL 5iKtE8 7%

VFHR5EE
ki
HX620-S B—REEH=EE AR EZMRIE R YRR, HEHEFAREEERNE— HEEsS,
(ERERSEIIREIRE, B R AR RIE T BRERTTH R A B ILECOIRE:, MTESGR T iXBIRER R SRitae.
PIERIZSFERESE R1 1 R2 AUEIHECHIERA 24.7kQ, IX—4F /i FA B e R MM BEE PR S8 Rt 23t T
KEHRgRIE. XTI AREC T IBRmERATRE, TR T ARA0ERME, (18 HX620-S plih T —XaB % TR

BRI ES.
EEHTEA:
49.4kQ
= RG +
49.4kQ
¢= 61

{F5% REF SIRIRVSRIREL, 1§ REF SIRNEREIEREER.
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IDRERRIRIER

-

-IN

Re

:

R > OUTPUT
Re | |
) REF
+IN (I)—
TR

B% V-1 fikgd
HX620-S 5R—MEERARELRA RSN, HEEET N SEENERER. EERARIERR
EhSEIET, DHSHHNIEDHLE (CMR) . HX620-S AUSHRE VX HIEEEBE R1 AR, #HmigxX—
FEERIRAREIR. FTF-ERFER, EREEENASNBARERRE, RE%RH, WSS TRRIEHERH. X—
RIS THERFARGE, K887 HiEEiTEkt.

+ Vs
O

Vine 3
- +Vx—
Re ANA
R1
1
Vin- 2

IL = Ve/RT = (Vin. — Vi) x G/RI

FERIH - FRRA R
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IRARiE

HX620-S RiEERiEd RG FEERHITRIZN, BEMtR, S2ETERESIH 1 1 8 ZEAMHWETRR
TEfY. HX620-S RNRIHHIREEFRBER 0.1% = 1% ZIAAIEEERE, LURHISHANIEE. R 9 FIH T SCIE il
ZFTRER RG B, BEEITENE, Hi8%E G A 1 B, RG SIIEHEERE (B) RG = «) , WHEEEE, ATLUES

IUTFARERITE RG HHE:
49.4kQ)
Re= &3
ATREFMETRIRE, BRS RG BEMNESERIE; ATRAREMREEER, RG MESRIE TC—
—&TF 10ppm/°C LEKERELRE.

1S RREEAUFRE(E

RG iy 1% T HRIGE(Q) itEE RG iy 0.1 % T HFRIB(E(Q) itEE
49.9k 1.990 49.3k 2.002
12.4k 4.984 12.4k 4.984
5.49k 9.998 5.49k 9.998
2.61k 19.93 2.61k 19.93
1.00k 50.40 1.01k 49.91
499 100.0 499 100.0
249 199.4 249 199.4
100 495.0 98.8 501.0
49.9 991.0 49.3 1,003.0
S\ Flsa b KR E

HX620-S RYRIRETERBTHASE: AARERTIRE, SSERANN, BHRESEIEE G Ak, X
frt, EEEER, BARESSEETSMN, MEREDN, BHRENEARE, AEEFENE VOS &
T:

Total Error RTI = Input Error + (Output Error / G)
Total Error RTO = (Input Error x G) + Output Error

SE LR

SERFRARTHHBENEE, THERBASEMRAHS LSRN EELAXE. BAFINRHET
—MEZRBEMRSE, BTORHENGHBIREE. 7 THRERERENIIEDEIL (CMR) |, HINSEHESFE
FEPR4ERHE R A RERATKF.

LIPNES

T RHEFEERBMARE, ENESMAINGRBRRE—MRIFEHEE, LURHRRE 10mA LR, XLEBEER
LAS RFIEiR=shEFRRIREMERRER]. A, TEIRMNE, SHEEETRERSNRFIESFIRIRIMENFIEL (CMRR)
MEREF-AEARISIE. A TIHERTERRIFRIRE, LSRR RNRETIRE. XERITEMTERIFBHS
RERS, RIFRFAIMRERSE.

+SUPPLY

A A
R
+IN+\
{ Device Vo
o gy _/ REF
r Y ¥

-SUPPLY

S EE LA CE R IR E R
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SIS

FrERERASESBSIIMNIHEIMESHITER, XURSSEHMNIMERBERS, RRATI. AT
ERESUES, TLIEERMASBIMANGRE—MEE R-C K. XEAIECEU Figure 44 FimR. 1ZIEKEREILITR
BEXNESHITIRG.

) 1
FilterFreqy; = REC;+CO)

FilterFreq,, = 21':Il_cc
iE£: CD = 10CC.
CD MIBEEES, M CCURMIEES. HX620-S FOHEMEIEL (CMRR) 2% R 5 CC ZiBEHEARILE
Y. ATERTEHEE CMRR AUHERE, FERR CCRYEED CD /M1 E%. B, ECD5CC

ZEELERATIEIN, CC AR R SRAISANE S APER.

AT SRR

S

HX620-S {ERIASSIRASIENFILL (CMR) | X—ISirATEELFE MINSET(ITE BB ENT R,
XEHMEEE B e e BN\ B E A S EH R A &S a HAY.

HNTHRERENLENELY, SEFRFRIEEENRETS, FENREDAMIAZBRESNEEES. TF
ZNAY, EMFERRMEBERRR/IMURRE. AT EENE R RRERENLEINELL, SEIERIRIRERE. B 45
IE 46 BR7TERSIBFRFESE, XERSET "B WABRSFHRENESIESRILENE, NEARE
E RN Z BV L,

1000

-Vs

HARFARIRENRS HARFARIRENRS
HiZMAEE

—Vs

HX620-S BN AL MM EEIRH L IERIREEEAL 2V, MHLABIREES 0.1V, Z0WMABEAIE
IMESEGHHEBERAERIEMN. AT, X—EZEa N eEZRRARBAREHEEZIEIRG. FEit, ZEHEmA
TEESEAMARRIRLEERIER, FEREIREENRE. b, BATETRESEEIIEENRLEE. f
0, ANRMANITHFHEER MONBARSA T H IS HEIEIRE, ST mH N ENESBERGRHSRLTE.
EXFER T, BMERMEAERTR, EHRAEH AR 0V,
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A RERRREIDORE

BANREERENARBARAEESEFATLEIRER. XLRRFE— ERIRERKRE.

R, ERK “F

" MNR NREFHZRESR) B, SARREMNIANSHZ EFE—REREE, MSRRERRESIES

i

+Vs
—INPUT
2
1 7
Re Device 6
5
8 7 LOAD
3
+INPUT REFERENC
Vs
To Power

Supply Ground

TERES BN RER RSO

Vour <

+Vs
~INPUT
55— 2
7
Re Device 6 Vour
5
7 LOAD
=5 3
+INPUT REFERENCI
100kQ 100kQ Vs
To Power

Supply Ground

TiREa BN RER RO

+Vs
-INPUT
—s
1 7
Re Device 6 Vour
) 7} LOAD
+INPUT REFERENCI
—VS
To Power

Supply Ground

R EMA N RER RO
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HERE

SOP-8 (Package Outline Dimensions)

illi

| w
e H H'H B
i =
B~ I+ <
r o
N
< <
\ l
Part Number Package Type
HX620-S SOP-8

Dimensions Dimensions
Symbol | In Millimeters In Inches
Min Max Min | Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 | 0.020
C 0.190 0.250 0.007 | 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 | 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 | 0.050
(<] 0° 8’ 0° 8°
package quantity
Taping 2500

Version 1.1

-16 -

Date: Dec. 2023




