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Overview

v

Parent company

P&S Information 757/

+ Top technology electronic component

distribution enterprise;

« The first A-share listed company in the
domestic electronic component service field in
China, with stock code 300184

* The total number of employees exceeds 1400;

* Professional distribution of MCU for 30 years,
with abundant downstream MCU customer

resources,

*  More than 200 technical engineers distributed

nationwide;

Wholly owned subsidiary

Wuhan Xinyuan Semiconductor Co., Ltd

« Stablished in August 2018, focusing on chip
design, research and development, sales, and
technical services;

* The CW brand originates from the initial letter
CW of Creative Wisdom, conveying the brand
concept of "creativity comes from wisdom";

« Having advanced integrated circuit design
platforms and standardized product development
processes;

« The core backbone has nearly 20 years of
experience in mixed signal integrated circuit
design;

« Headquarters - Wuhan, R&D - Shanghai, Wuhan;
Sales Center - Shanghai and Shenzhen,
Operations Center - Shanghai and Wuhan




History

2015

P&S set up Semiconductor
Division for own products
development and sale

®
2011

2020

Upgraded 256 /512 Kbit 12C
EEPROM to 5 million write cycles

2018
Reorganized as an independent ® @
semiconductor company
2021
o First 32-bit MCU,
o Arm Cortex-MO0+-based
2019 CW32F030C8 MP
Upgraded SJ-MOSFET
@ to Gen 2.5 technology
2016

SJ-MOSFET MP

P&S information listed
Stock code: 300184

Serial EEPROM MP

2023

Ultra low power M0+-based
CW32L052 series MP
Wireless MCU CW32W031/R031 MP

CW brand new upgrade

@
2022

General-purpose M0+-based
CW32F003/030 series MP
Ultra low power M0+-based
CW32L083/031 series MP

Hardcore China Chip awards:
“MCU of the Year",

" Excellence in Enterprise Growth

Performance Yearly “



Organizational structure

CEO
Mark Zhao

Operations Director

Simon Li

— Sealing and Testing Technology Group

— Project management

— Transportation Management Group

Marketing Director
Coco Chen

— Mass Market

— Key Account Department

— Channel Management Department

— Marcom

Technical Director

Frank Zhang

— IC design team

— Application Support Team

— Quality Control Team



Corporate Honors
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Corporate culture

Corporate Vision Product Positioning Business Philosophy Service Tenet
Cost Advant
Committed to becoming the Localized, industrial standard, Open Innovation 0s |- éa” age
t t
leader of the domestic chip high quality, affordable ICs Win-Win Quality Guarantee
: Technology Innovation
industry

Reliable Service




Product Operation Pattern
Vs

Analysis Evaluation & Testing Testing Assessment applications

Gather target customers
@

Research technical requirements

Promote

high-matched product Market-oriented

R&D

Improve IC Design
-

Product reliability verification
@




Industry Chain Partners s

HHGrace, a wholly owned subsidiary of Hua Hong
Semiconductor Limited (stock code: 1347.HK), focuses
. on continuous innovation of “8-inch + 12-inch”
. ! specialty technologies,with expertise in all technical
E : o= b nodes ranging from 1pm to 65/55nm. Its 110nm
—ﬂ—--L-:ﬂ_L - \L process isverified by fabless semicondutors as the most
HH Grace | reliable technology for embedded MCUs in China

HT-Tech is a professional IC assembly and testing

Wuhan Xinyuan Al =@  Company founded in 2003 (stock code:002185), hasfully
Channel ' Semiconductor : 7 ; g independent intellectual property rights of waferlevel
- ‘ fan-out packaging solution --eSiFO

Founded in 1972,JCET Group is the world's leading IC
manufacturing with advanced wafer-level packaging,
17 g 2.5D/3D, System-in-Package, and reliable flip chip
_JCET Group . andwire bonding technologies




Partners
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Quality and Reliabity

B Quality Management System
m Certifications
m High Reliability Testing Process

m Environmental Compliance




Quality Management System s

Design Sample Trial Batch Testing/ Customer
Development Production Production Inspection Application
4 ) .
Qualit
( ) Process Quality ( \ Improverrylent (- )
Design Quality Control Production
Assurance QualityControl Customer Support

QCC root cause analysis
Quality specification

Staff training maintenance and

Design review Device management First article inspection upgradation User Manual
. ) . Quality information
Product design Material control Process sampling Customer complaints y
) : handling and Eail Ivsi
Reliability desi Inspection improvement measures atlure anafysis
eliability design System document validation e
control N _ Qualification
L Reliability testing -
Qualification Environmental Quarterly/annual quality
management Yield management improvement plans Quality analysis
meetings

Exception control Outgoing quality control Quality training

Change management

DCC maintenance
and upgradation




@ Certification
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M Performance reliability testing

HBM/CDM/MM ESD; Room temperature/high temperature Latch Up; EFT
All meet the highest level of testing standards

X %iﬁﬁﬁ Fept Sz @ aﬁtﬁﬁ i Report No. : SH2201260098 _@ ﬁﬁtﬁﬁ ot : szt zons

Version Vorson
N CHINASTITESTING SeRvicE: sl CHINASTI TESTING SERVCE CHSTITESTING SERvICE

FoRaRR IR R SRR I IR
Pt RS A BRIt IR S
CDM TEST REPORT
Latch up TEST REPORT HEM TEST REPORT: BN RNSEESHERAT
BELR  : RRNRESHERAT =505 E i poidin
Company Compuy: ) A ESKTREFEEE 567 SHMEBAE 3 18
AT ESKTRRIIFES 567 SEMEEAS 31 AFPIE 0 LT R KR 567 SR A AE 3 Address.
b Address FEEAEFR  : CW32L031
FEREHR  CW32L031 FEREH CW321031 Samploname
Samrienans Serepme RIEEH 02022 F1 524
EEAH  : 2022 1 524 EEEH  : 202%1524 Date Received
Date Recsed Dats Recebed SMEE 2022 £2 517
SSRREIHE @ 2022 1 17 SSRREIMR 1 20222517 Date Tested
e = LIENFHR (TESTING LABORATORY IS APPROVAL BY) :
TWEMEBR (TESTING LABORATORY IS APPROVAL BY) : TIBAFAR (TESTING LABORATORY IS APPROVAL BY) : e
TEH4S: [ECQ-L DEKRA 17.0004-01 R4S IECQ-L DEKRA 17.0004-01 ECQ Cetfcate of Approval No: [ECQ-L DEKRA 17.0004-01 For Independent
ECAQ Certicate o Agprova No- ECCHL DEKRA 17000401 ot Independert ECQL DEKRA17.000401 For e
TWEIFIFRIE (WE HEREBY CERTIFY THAT) :
TIWEFIPRIA (WE HEREBY CERTIFY THAT) : SIQEIFIIIA (WE HEREBY CERTIFY THAT) : r————— A R AR, H
NFFREFHEZWLRERER, APRARA 7, 38 SEi MXTE RER, ARARARRENT, HB TR AR TIRER,
LR EMARERCRTIREA. ERFEERIARARCRTIREA. e
The test(s) The test(s) shown in the 9 o,
< &7 (Name) | %% (Signature) | E (Date)
ZHR (Name) & (Signature) B (Date) &R (Name) &8 (Signature) B (Date) 5 :
2 - - AR EHC E fF = 202241024 %
R e e |wnmanmn R i i |emernzen e A %= w120
o 4 “ /> B fx Inspector Peter Pan & 12 IREEA B
- N & il b 5 & 2022 2 17 8
REEZA W BEE |o2z2R17% wEREA i BkE 2022462 17 5 Reportrever LaryGhen BB G
Report reviewer Larry Chen 2 Report reviewer Larry Chen e e Do
= > SHEA = % % 202 £2 B17°%
BEREA W= Az |onzapi e SR FWE 7 |ooo2wamirs st smiots 2 Ba Lo,
Approver Smield R Approver Smie Li > S TS % >
1 : D
S eS0T & Ga FELL: 1. RSN BDREEBH AT, (/A4 + 1 )2
1. KRERBMHATSBENS N ETL. Re+m % 1. MRERFUMHTSBEIR S DM E T ‘ CHINAISTI ),
o = \g! CHINAIST| por c 2. FIRE %, B 2 S
2. MREUHOERRRE, BOBERTE. ) 2. FREUHDEHRAE, BOBEATH. and s invaldif 2

3. AREBNBFALFEDERESIAEY,
“Ths reportis ONLY valid with the examination seal and signaure of s nsite
4 ﬁ”;ﬁ%ﬁé?ﬁ‘*@iﬁﬁ 30X, 4. HEFAFEREERBE0 X,
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Chip manufacturing Chip electrical Accelerated Accelerated Packaging Destructive Physical

reliability performance verification life testing environmental stress  integrity testing Analysis




Functional safety and reliability

/

CW32 full range of products, in compliance with IEC60730 and IEC61508

functional safety design specifications

( IEC60730 specification
self inspection test

CPU register self-test test

Program Counter PC Self Test

Interrupt self-test test

Flash memory self check test

Stack self-test

SRAM (Variable Memory) Self Test

Clock self-test test

Digital 1/0 self-test

Analog to Digital Converter (ADC) Self Test

IEC61508 specification
self inspection test

CPU register self-test test
CPU Instruction Self Test

Bus self-test test

Flash memory self check test
SRAM (Variable Memory) Self Test
Stack overflow self-test

Clock self-test test

Watchdog self check test
Interrupt self-test test

DMA self-test



PRODUCTS AND
APPLICATIONS

B Arm Cortex-M0+ MCU
m Wireless RF MCU

m EEPROM

m SJ)-MOSFET




CW32 Arm Cortex-M0+ MCU
Vs

CRC16/

_ Max. - Operating
GRS T C?rtex b D Frequency Azatlal | Ll Timer RTC UART 12C Security LCD Temperature Package
Selection Table (MHz) (KB) (KB) Functions °C)
64 64 8 39 5 8 1 3 2 2 =

CW32F030C8 -40 ~ +105 LQFP48

+1.65V~5.5V power supphy Cile
CRC16/ LQFP32/
BV ESD 8KV CW32F030K8 64 64 g | oy | s 8 1 3 7 | A | S ; 40~ +105 L3RS
«12-bit ADC; +1LSB CRC16/ QFN20/
CW32F030Fx 64 64/32  8/6 15 5 8 1 3 7 | A | S ; 40 ~ +105  XREY
*Vref £60ppm/°C
es Senser i CW32F003E4 48 20 3 21 ; 5 ; 2 1 1 CRC16 ; 240 ~ +105  TSSOP24
*Dual voltage comparator  [FGVYESINEE 48 20 3 17 ; 5 : 2 1 1 CRC16 ; 40 ~ +105 TSSS\IPZZOO/
*POR/BOR 9 CRC16/
s L CW32L083VC 64 256 24 87 S T e 6 2 2 RNciAes Y 40 ~ +85  LQFP100
«Clocks HSIOSC/LSI 9 CRC16/ 40 ~
ocks /LSI/ CW32L083MC 64 256 24 71 S P e 6 2 2 RNcies Y 40 ~ +85  LQFP8O
RC10K/RC150K/HSE/LS| 9 CRC16/
CW32L083Rx 64 256/128 24 55 CO . 6 2 2 omEs Y 40~ +85  LQFP64
Timers: ATIM/GTIM/BTIM 8
CW32L052R8 48 64 8 55 4 1 3 2 2 CRC16 v -40 ~ +85 LQFP64
*Watchdog: IWDG/WWDG (1 LPTIM)
-OTP memory CW32L052C8 48 64 8 39 4 uleM) 1 3 2 2 CRC16 v -40 ~ +85 LQFP48
(R e CW32L031C8 48 64 8 39 4 6 1 3 1 1 CRC16 : 40 ~ +85 ngmg/
»Serial wire debug (SWD)  IGNVEPNTEERe: 48 64 8 25 4 6 1 3 1 1 CRC16 ; 40 ~ +85  QFN32
+80-bit unique 1D
CW32L031F8 48 64 8 14 4 6 1 3 1 1 CRC16 ; 40 ~ +85  QFEN20/

TSSOP20




] CW32 Arm Cortex-M0+ MCU

Flash/RAM (bytes)

256K / 24K

128K / 24K

64K / 8K

32K/ 6K

32K / 4K

20K / 3K

CW32F030F8
64MHz QFN

CW32L031F8
48MHz TSSOP/QFN

CW32F030F6
64MHz TSSOP

CW32L032F6

48MHz TSSOP/QFN

CW32F003F4

48MHz TSSOP/QFN

CW32L032E6
48MHz TSSOP

CW32F003E4
48MHz TSSOP

CW32F030K8

64MHz LQFP/QFN

CW32L031K8
48MHz QFN

CW32L032K6
48MHz LQFP/QFN

CW32L052C8
48MHz LQFP

CW32F030C8
64MHz LQFP

CW32L031C8

48MHz LQFP/QFN

CW32L083RC
64MHz LQFP

CW32L083RB
64MHz LQFP

CW32L052R8
48MHz LQFP

CW32L083MC
64MHz LQFP

CW32L083VC
64MHz LQFP

20-pin

24-pin

32-pin

48-pin

64-pin

80-pin

100-pin



@ Product Advantages s

Operating VOItage : 1.65V-5.5V 107 RADCRHE, it 57

50000
@ ting T ture: -40°C -105°c o
perating Temperature: N our o
CW32F030 tREEH#, P HERZHTHEARR © 1010100 oo
-
60078 712 FlashiWait=0, CACHE=0, FETCH=0 2000
CW32F030 48 MHz 119310 6220 249 1918 FlashWait=1, CACHE=1, FETCH=1 ¢ o
64 MHz 138552 7830 216 17.70 FlashWait=2, CACHE=1, FETCH=1
7 MHz 155877 8690 216 1794 FlashWait=2, CACHE=1, FETCH=1
72MHz run --- Pass (-60°C~+125°C, 1.6V~6.0V) E WERTHANRTE, RELIENES TR

12-bit ADC,+1 LSB,11.3 ENOB

Adopting the Prefetch+Cache architecture
The computing power/power ratio of the
same frequency CoreMark surpasses that of
similar products

CHINAISTISHANGHAI)TESTING TECHNOLOGY CO.LTD.  Report No. : SH2106280099HE-CN
Reiiability & Failure Analysis Group Version : A

ﬁﬂﬁﬁ No. 455 Jinfeng Road, Pudong New Area, Shanghai City, China. Page 5.0f 7

s TESTNGseRnce Tel: 86-21-61910691, Fax: 86-21-64069790
http://www.chinaisti.com

HHarace | $— '74 7' #  HHGrace Semiconductor Manufacturing Corporation 2.5 SUMMARY OF TEST
R R SR AT ANSVESDAWEDEC JS-001-2017
Test Model : HBM ESD Sensitivity Passed : 8000V Classification
able 6: Reliability Characteristics Class : _3B
— — - Class 0Z : < 50V
Symbol Parameter Minimum Specification Units Test condition Sample Quantity | Passed Volts |Class 0A: = 50V, <125V
Newo Sector Encurance 20,000 (min ) @1.5V Cycles "ALL OTHER PINS TO VSS (+77) Class 0B: = 125V, <250V
i STEP: 8000V Class 1A = 250V, <500V
Tow! Data Retoniion 100year@25C.25year@85C, 10year@125C Years ALL OTHER PINS TO VSSA (+-) Class 1B: = 500V, <1000V
STEP: 8 Class 1C : =1000V , <2000V
AL OTHER PN O, DD (+) 3 +-8000V  [Class2 : 2000V, <4000V
ALL OTHER PINS TOVDDA (+) Class 34 : 24000V, <8000V
Class 38 : =8000V
IOGmupOl TO IOG(oupOI (+)
P: 8000

ctable and reliable eFLASH — ESD protection capability (HBM ESD,MM ESD,
avle and relane e eTiEE L CDM ESD, Latch up @105°C) is certified to the
Ensure highly reliable industrial applications .
highest class of JEDEC standard



Product Advantages

v

01 Operating Voltage : 1.65V-5.5V; Operating
Temperature: -40 °C -105 °C

02 (CW32L083/052series integrated features

1.16-bit low-power timer

2.Monochrome passive LCD controller (Built-in
charge pump)

3.Advanced Encryption Standard module (CW32L083)
4.True Random Number Generator (CW32L083)

03 AUTOTRIM supports automatic clock
calibration or automatic wake-up MCU
from DeepSleep mode

04 12-bit ADC, 1 LSB, Internal 1.5V and 2.5
voltage reference Vref +60ppm/°C

05 Multilevel program security protection

06 ESD protection capability (HBM ESD,MM ESD, CDM
ESD, Latch up @105°C) is certified to the highest
class of JEDEC standard

07 Current consumption reference values

113uAS

MHz
(48MHz)

High-freq Run Low-freq Run
mode mode

Coremark executing Code executing from
from Flash Flash or RAM

CW32L031 Typical Current Consumption

(VDD=3.3V, @25°C )

DeepSleep mode
Typical Current Consumption 0.45pA
Wakeup time 4ps

23uA
(32KHz) =N
Sleepmode  DeepSleep mode DeepSleep mode

LSE ON LSE+RTC ON Regulator in Active mode
all oscillators OFF




Product Application s

Consumer Electronics

Electronic cigarette, wireless charging, fascia gun, pan tilt control, electronic scale, wireless microphone,
headphone charging case, remote control, electric toy, pet barking stop

nre

Earphone charging case Fascial gun Pet Barking Stopper Wireless charging




Product Application s

Intelligent Life

Electric curtains, temperature controller, intelligent lifting table, intelligent toilet, intelligent door lock, washing

machine control board, ice maker control board, vacuum cleaner, intelligent clothes hanger, intelligent water

meter, intelligent gas meter, intelligent lighting, air purifier

[ (EGREHU(

Intelligence Toilet temperature controller Intelligent Intelligent gas Electric curtain
water meter meter



Product Application s

Industrial control

9 ¥

Lighting, digital power supply, intelligent circuit breaker, wireless

temperature measurement, welding machine, material level switch, %m%svglgiéﬁae

: . : Wi
combustible gas alarm, smoke detector, industrial sensor E— EN
. . ZE T ac: 7a 13w

“.
%‘

-
ﬂm

Wireless temperature lighting

measurement

Combustible gas alarm



Product Application s

Traffic

Electric motorcycle/bicycle dashboard, electric vehicle
charger, two wheeled vehicle controller, portable
charging gun, in car wireless charger, reverse radar,
tailgate control, car ambient light, tire pressure
monitoring, and air pump

Blast pump Controller Dashboard
ashboar

Portable charger



Product Application s

New energy sector

Photovoltaic inverter, portable energy storage, household energy storage, lithium battery protection board BMS,
photovoltaic combiner device, solar umbrella controller

Portable energy PV Inverter Photovoltaic Home energy
storage convergence device storage




Product Application s

Personal Health and Care

Blood oxygen meter, electronic thermometer, electronic blood pressure meter, household hair removal

device, beauty device, ear temperature gun, handheld thermometer, massage chair




Product Application s

Electric tools

Handheld electric drill, garden tools, aircraft model servo, BLDC driver, lawn mower

water pump Hand-held Aircraft model servo cropper
electric drill




Radio frequency MCU products

Working

CW32 RF series modulati| Protocol | frequency sensitivity Working current FreM::;mc co?t?;t:‘nic ‘cglrtlgng ngereartai:ugre
on class band (dBm) (RF part) qd y 9 P

(MHz) (MHz) interface v) @)

*12-bit ADC; +1LSB 2.4G

CW32R031 rivate Sleep: 100nA 1xI1C
«Dual voltage comparator MO+  GFSK P | 2400~2483 -40~+10 -88@1Mbps RX: 20mA 48 64 8 31 1xSPI 2.2~3.6 -40~+85  QFN48
c8 B TX: 25mA@0dB 3xUART
Low Voltage Detector Beacon 1 25m m X
128 byte OTP memory
«Timers: ATIM/GTIM/BTIM
«Clocks HSIOSC/LSI/
RC10K/RC150K/HSE/LSI
Sleep: 400nA 1xlIC
CW32W03 ChirploTT proprietary 370 ~590  _ ) RX: LDO1.8~3.6 A0m
1R8 MO+ I protocol  740~1180 7~+22 -140@62.5kHz 12.5MmA@DCDC 48 64 8 33 31xSPI DCDC2.0~3.6 40~+85  QFN64
. xUART
TX: 25mA@0dBm

*CRC hardware computing

unit

CW32W031 embedded low-power long-distance ChirploT ™ The RF subsystem operates in the frequency bands of 370MHz~590MHz and 740MHz~1180MHz, supports half
duplex wireless communication, supports low-speed modes of 0.08kbps~20.4kbps, supports automatic identification of spreading factors and CAD functions, and has high
anti-interference, high sensitivity, low power consumption, and ultra long distance communication characteristics, suitable for long-distance wireless connections.

CW32R031 supports the communication frequency range of 2400MHz~2483MHz, is compatible with BLE and XN297L data packets, has a programmable output power of up

to+10dBm, has a good reception sensitivity of -88dBm, supports automatic response and automatic retransmission functions, and is suitable for short distance wireless
connections.




CW32 Radio frequency MCU typical application /

CW32R031 application field CW32WO031 application field

Remote control, e-cigarettes, drones, toys, electronic Wireless automatic meter reading, long-
fences, electronic tags, lighting, door locks, distance data communication, smart home,
. industrial Internet of Things, smart
keyboards and mice, and other products. agriculture, supply chain logistics, etc.
- / \
Remote control e-cigarettes : '
industrial Internet
of Things
|I :W ) f‘r ‘\F 'm’éf ,,‘" 5%
door locks drones . -

smart agriculture supply chain logistics
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iﬂ R&D data

Standard PeripheralLibraries and Examples Product Materials on Official Website
(Datasheets, User Manuals, Libraries, Application Notes...)

=S

Support > Download

“« - « CW3ZFO30_stdPeriph_Lib » Lbraries » sre ~ J
CWEZFOR0_StdPeriph_Lib ~ e : o o
(" Proase entra procuct name
ocymants £l cw32f030_adcc

Examples Al

C ew32ZF030_atirm.c
ADC £ ow3ZF030_awt.c
ATIN €] ew32f030_btim.c
AT ¢ owI2FO30 croc S ———— comsonet by nd w10 me  me
s €] owaZFO30_debug.c -
£ ow32FO30_digitalsign.e cwaaro SESHEEN oo CaRr030 st sore ackae w10 w0 W
CRC 5
DIGITALS G ) owa2Fa30_dma.c ing St with Softare Deselopment oo Devetopmenttoor 510G Sated with Softare DevelopmentTos or CH 22 v DT
€] ow32F030_flash.c b oeven EER
DMA ¢ ow32F030_gpio.c :
cwszron —— [r—p— e v S
FLASH € owI2FI30_gtime
GRIO ol ow32fl30_i2cc 22 KB Company Profie Publicity material a0 WNe
BT € ow32F030_wedec 5 KB
b & owAFOID_edoc A KA S e U e s o Crce J— U S MU P Procion Chekis 9 12 e NG
£ owI2FI30_pwr.c 5 KB
IRDA - s S— ST s =0 me
£ ow3ZFI30_ram.c © JEr it 3 KB e s Ty g ! £
BT € cw3ZFOI0_rcec 1 KB . - ,
wro — P — s 22 we  we
LD £l ow32FI30_rtc.c 18 KB
PR o om3ZF030_spic 13 KB
RCC €] ow32FO30_systick.c & KB
a2 £ owI2F030_uartc 17 KB
A € owEFO30_vec 18 KB
S € ewI2F0F0_vavdic 5 KB
B i et s ka BB S AERAD (@) BRTRES HERAD
Template A TV SRR Coni0 WOAY XIMYUA SEMILOMUCTOR GO T
UART
W
WAWDT
IdeSupport CW32F030x6/x8 Datasheet
EvvaRM
CW32F030 Reference Manual 'ARM® Cortex®-M0+ 32-bit MCU with up to 64KB FLASH, 8KB RAM
PR ARM® Cortex®-M0+ 32
Ubraries
prm—
sre
Usilities

Important notice - please read care

Provide example codes for testingitems of IEC 60730

/IEC 60335Class B specifications. N www.whxy.com




Development tools

v

Evaluation Boards

Debuggers W

CW-DAPLINK: DAP-based debugger for
CW32 MCUs, no driver required

General SWD debuggers, e.g. JLINK

Programmers

CW-Writer: for CW32 MCUs online/offline
programming, with port to automatic
programming machine

Referring to the application note aboutCW32
MCU ISP protocol, 3rd parties also provide
compatible programmers
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Software IDE Technical Exchange Forum
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cwazTechsupport 2 1 131 AmCWs2MCU | TTA
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[CW32F030551] H AL EREARII0NERETX
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[FF&%#] IAR Embedded Workbench®EEpFF R IME B RESTIFEIEIRCW32 MCUES!
Ghorey 2 1
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THANKS!

Wuhan Xinyuan Semiconductor Co., Ltd. \ _~




