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Related Reports
Presentation: 2023 % 5 A £E# Z ./ T 163.10 &, R st
5.70%, 3t EH 21.72% (U.S. New Housing Starts in May 2023 Were
1,631,000 Units, Up 5.70% YoY and Up 21.72% MoM ) (25 Jun 2023)
Presentation: 2% 4 4 /* & 24232 (Comprehensive sorting of production
of metal mining enterprises) (22 Jun 2023)
Presentation: 5 A T EALLERFHALA 15600 10T, LI I 27.87%
(China‘s Social Financing Scale Increased by 27.87% to 1,560 Billion Yuan in
May Compared with the Previous Month) (18 Jun 2023)

(Please see APPENDIX 1 for English summary)
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E R A2 (International Federation of Robotics, IFR) &k, MBARTAE
AR S A 4h AT RAZ G IR SHALA], B — A2 60 A b, EAF R T B
AT 491E S

BIENFEBNBAMZ L, F—A kA48 2T RA2”. % BRFAPITREAS
AT, FAHTRAZITEIE R A EEAFFLRT I, ARMMEAL R
HUMBRKO AR LET, AHUNBOEFRHE TRZE R ERE, 25—
B %5 T ARBPAE AN, MR AR T A %S — Kk, B TRIET 254
EER, HRBEAFNER, S TAKE., 3B Mk.

F A R AR R IR HIE]" . BRI R PATTURAE Gt b B 5, TAE
F& A I 4 B 4 AL PAT ARG HILE] . ILBEAL Hth B SHAHLE 09 R A & T € 2 /r
T E ATy G, MBEAL TG R A ETER - RENN.
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MBA K FXARS T, BFRHEADDAREALH BT HFIBALS A T AL
BAFIRSHLE A

A1 T LMBEATH B2 MRE5IBATH

7 \\/l -
/" ®
-
) 4
A
S i
V
KA RR: BFRMEANAER, #iEER KR RR: BFRMEANS TR, 4 E R

% IFR 2022 H# L UM BARE BT, #HREH L) PIEI76) T LAHEACE 350
I 4, B3 15%, 4B L5, 2021 42BN 24 517,000 4, IFR it 2022 %
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Excellent growth prospects for 2022

Annual installations of industrial robots 2016-2021 and 2022*-2025*

+7%6 02
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® +31%
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2016 2017 2018 2019 2020 2021 2022* 2023* 2024* 2025*

*forecast
Source: World Robotics 2022
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FARR: BEFRBARSER, #idE R

WA, TNBRAEFRKG T LINEAT. 2021 FHA HELGMEAF
TAREFAELN . L, TETKT RZGLRE, HREAH 380911 6, AALEK
AREANE R R SE, WA T BALBEAC )R AR,

A4 2021 T LAMBAEMNEHL

China increases its lead

Annual installations of industrial robots
15 largest markets 2021

e —— e —————————| L L
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I i72 +22%
B 350 +14%
I 311 +2%
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Bl 141 +65%

W os +31%
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Source: World Robotics 2022
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B TABAR HBY TGS AR &k E . BARE F RAFHRAE, MEHRK
R, WEBARRAGZR—Fik, AEELEEETLIET. BREETL,
F AN A F N R AR TY), TENB A ARGHEAR AL,

2.1 Stiubli: ALE A TX200L HE 35 Bh 458845 37 % 4%,

AT kbl B AR BE b A . RAEE T E, 12 TEEF RS0 R Leupolz
Emmental #8430 50 ) 5|3 T —/NRIF 692 A S H iAo e 3 & Yo —— MU B AL Bh W BE 4
P ER%., ZAR%EENHAEA Staubli TX200L HE 2B K., % B % MU A 4469 DA 47
A, mBRERG, — BT AT 80 Mk,

B5 TX200L HE & #r %387 & B

FHRR: BFRMBEADSER, #idE R

=

2.2 Recycleye Robotics: 2% EKALEA
£ B IAT L 6g K, ALB AT FANUC Fo %5 fed23R 6 22 8] Recycleye &4t

AR A P AR B AR AALIS AGRIL R 4R, Recycleye Robotics A B 44 55 K #) ik 4
ATIRA . R F K EMAH LS, 2R E B T A —1E.
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FARR: BFEAMSTR, &l EF
2.3 Blue Ocean Robotics: UVD ¥ FHBA

A AIEEIRR VR, EEINBAMNE T3, £ 3] Blue Ocean Robotics 42
HEUVD SHFEMRA, EMBEATAEEREE f 43R4 uv-C Ltiml &, @it
1R AT IR B AIRIIE, REHRERATTIZE, AR TR 58 f b
X 3R L 1% R A

B7 uvD HEMBAIHTER

==

FALRR: BFAEAMSEN, HiEEF

WP, MBATAA TFE, A TRY AGAZRA A, H4eiBEALH S
AT B A 7 7 RRAER GRS, B AT RE&— AT H oM A8 053 A
JEJE, BT MR NG, RETREMEA,
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=, SR A HIBAMN AR T 58
1% 3h /8] Atlas

K E#3) /)~3] (Boston Dynamics) & — K £ EH IR HHMEAKITASE . ~NE £
27 A K ERAURK . Atlas HLZE AL, Cheetah. LittleDog. RiSE. ¥ K¥ifH % 3 A
%. PETMAN. H ¥, KA Z & E 5L XEF (DARPA) H %, B £
EZF L BHEA, 2021 4 6 A, IR 11 12 ETTE X ARG AR % 4
W5 F1 5] 80%49 4% BXAX.,

Atlas HLZEA (Atlas robot) 2 —Z Tk E4ah /3 F 449 PETMAN AFBHLE
AR BRATGHEA, BEEERER AN AHEFL, FHEBEGHEG S
SR RE (DARPA) FohfaliH. Atlas ALB A+ A &P & AIEBAE S Mkt
F 2013 4 7 A 11 B #4408,

E8 Atlas LBALE A

PETMAN PETMAN

Atlas

2009 2010 ) 2013 2016 2021 2023

saviastin g, | £2009%8 ) “ ) (6%XRE, &) [ N ((mazewsen)

A 43045 B || PETMANZ &%k, LR R R H vbm, TFE ) ; = # A Model

WA, X3.2mph| FRITAI, M | 4, 6.23R330 sha g, & #:ilait#u_t— Predlct;ve

W ABARR | ARSHE, # (#189cmi, FHEREHES YHm, TEE Control (MPC),

RASFA T fcR 38 5 4 150+ % %) A7 AR KR IEEIS K ﬁi:ﬁigi‘

N 4 / \ |0 R, e k. BERRE
— &s _ \ \ %k

\ /

KA FRR: Flatlife, #iBER

Atlas # 5 15 K, € 89 T4, & FuMms B4 ikEd, WG EeEE/EIR
Z, A5 EH 28 NAWE, B RGB BILKEFREERRE, FIRARRIA LR R
TFRIFFME, KFORFTEAf SRR EA THFP4E 5B, Atlas 125 3D 4TF
M H LR AR AT E N REE R, EWMA SR EREANBIDRERL
Z—., ZHleyaie, B A A RES) /) AL Atlas FE95 A H 28 MR LR A
BHE, I T REHEEIZEF),

Atlas St 6935 2 %k % LIS B S AL Aok 3E 6915 3, AT ik 2.5m/s, @it
T Bedn. AT A B HAER TN x| = H AR T E AL, Atlas HUE AR BIAT o305 5
BMEEIE ),

Atlas ) 52 B B go 2h A48 R IR BAE B B A IR A5, KA A B B I3, B
Bk AR AT R SRR HIE, A 15 Meyd B A RKREY =, &
AR % Fa AR EEREETRIRE @, B E s RaASIRGS 2L T, #
1R 3 R AR

BB
6 @lﬁl’ﬁc@ﬁ
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B9 Atlas LB AR EFRK ARG EZAE B 10 FikHrh ¢) Atlas AL

FTARIR: NS ER, HEER KHER: N6 ER, HHEER

Atlas HAT 9NNV R B ST HACR AT OV L9 AEAR . ) 2EAT A BT AR,
BT B P IR AT R RS LB AR T, 2, MWBAMMNETRIFEEL T
Bl AR RT 85 I Be. 64 47 4 4 R sh Ak .

Atlas ARAL TN 42 4] SSAL AL AZ) ) FARBLRFRAMALEAE F, AR R HHEAT
B, ARSI E S BTG, BRATR A 5 B HAANMIUT IR E 09
o AR, B R KRR E ) £ 5

£ 1Atlas 12 &

B TR ANE, ©EHABE, BB BLEY, A ERARRRME TRDNRGRY, RFBHRME, LHfRE
A Wh, HRATEFIAFRIAETN,

BE 150 /2K | 60 3

i 3 89 T4 | 196 7

AZRE 25K/

B TOF/E £/ IMU 45 R 35/ )45 R 35
L R IR ) B 5 A IR

LA 1400-wh 3¢,

) Z=A-cpU

HaE 28

Rk RFERALEF RS, KRS, HEEF
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2 PAL Robotics 23] TALOS PLEA

TALOS ALEAZ FBIEFHEAHET PAL Robotics 2~ &) AF 5% 3T 89 — AT AAT
HLEE A, PAL Robotics A8 AR . 4L, K& foik L /A~ L 2ATBRIEAE L s B AR

RITE, TN E) AR BIEAMNE R T Z—.

A 11 TALOS LB AEF

-~
&

TR R N8 ER, HEER

PAL Robotics &t TALOS #9 B ¢92 ik A % 49 T IR FTHATR A B K F A4

HEIES. APt B AR S AL ET L g A P RER, ZHIX] B AFA G

FREARKIAE, LELR TAERBRBEAX.

B 12 TALOS LA A AT,
o7 FH STt <
FETS ko) |58 Koz EHIRR
-— T </
=it = &
=eg - (N

ForRoR: AaER, EHEER

TALOS B ARA K NATIEA, H£F 175 2K, £ 95T 4., ZABMBALR
THK Inteli7 & H. RGB-D#EMk. 2N M HEBFRNMABXT. CHENEFHXT
AREA T MR, FHEHEN AT O, XL CREIABRGEL A S BT
. Shl, “IRIERAR-IFHIFIE" G F IR A LR TALOS #EATA F i 3h ) F 4.
TALOS % #F EtherCAT W%, %13 W& A v 2kHz 35 5 SkHz 6930 R 35 %) = 34,

1# TALOS -4 & BRFL M,

@ EImEE
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A& 2TALOS 12 &
P K 0 B &4 4E A% B 85 /A B ) /4 R F- AT 4845 4-F 6 T 697 AT/ T 449 EtherCAT 3815/ /8 ] ROS/Zh AATA, QIEE -T2
44 & Fe i L /5T VLR R AE FUBAT B L FAE 5 AU ARG
sE 175 2K | 69 3=+
ES 3 95 27 | 209 &

fFTAZE  3ANZ/0E | 1.9 EE/ A
ERE BN oY 3RAEAE R B R /TR M B 3 7T (IMU)/RGB-D ABAL/ 37 45 % 3 44 47 A e,

L 32 N ZH RIS B AR

L 1080-Wh 42 & F .3

At PAT 15 B, AL 3 B

T h # /™ Intel Core i7 CPU

4 Ubuntu Linux OS, ROS LTS, OROCOS, Gazebo simulation and URDF model, Real-time ros_control loop at +1 kHz, Movelt!
HaE 32 (K2: 6DoFx2; F# 7DoFx2; #F: 1DoFx2; IZ3: 2DoF; 3i3: 2 DoF)

B 900,000 BX 7T (£9)

kiR £BOWASAF IS, HEERF
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3 #.s56ik Walker X

st A2 F 2012 4, R—REETFALERAATAEABL 4G 2300 S
AlFT Ak, 2019 SF, HAZS TS Walker % FIALE AR £ B 408 49 ML AAT IR
{The Robot Report) #Fit A “MAfF R iEH) 5 KATBAREA", £FEMNBEAS FLAHER
SE B AT LIS AATR A — MR = b, 2021 47, Walker X &K B AR R A LA 4
2 WAIC, A% %760 F K= 5,

B 13 4£.54i% Walker X ALEA

6+0 MICEE51
RGBD

RUHEDRER2

2
7OE S B
255 24\ "2
= FIKRO/USB3.0/RiM 7L
GETIEY

RGBD
VAY: VaIVayictidt )

EIBER S LS

FNEN/NEEREAE2

FARR: NS ER, A EF

AP LA, Walker X & ARG At HikesH, &3 1.3 K, KE 63 A, 41/
B RBE S £, @A 160°FR 48 4.6K & F R M W @ B, BRI ERLE EE, &
HA R A, KT IALEA I FAVMIBAL LM, BT HELREIRS 49T 12.
sb, Walker X B&FFk. RiE. F5. @iEe AloT4ED, #BIKREA F IR E,
B EEFITR. RABFFILE AloT K&, AF B AERREGTHAEA.

IR B Fn i R Lk A&, WalkerX Ao Bvd B £ %A RGBD A & %, AT % 8L
MR 2R H 3D M EAL, KA Coarse-to-fine 49 % EMX Bk, & —A L= AR St
REK 25D ZHRBEEHRR, B EAHEHTTHLARKKEH 5. b, K
TR S MR R ) k. AR IR A F ik A vh KRR AR H3E A IR,
Walker X TTAEH ZIAZEFIRANAL. FH. MERFRE L, FFEH0GEBFE LI
IRIF,

MATAEE S kA, Walker X FAE 41 A~ G MR IRIR 3 £, 485230 3km/h 9 K
FTARE., BARGRE R, 2 fiERasineEifcAE, AEERGH. HiP
ERPFEIE FABTENRS, ABERRRES ZHEE., BN, NEBHTATH
Fh A G AR LA PR SE 5 RATA M IKIUIN R T, ERABZ TN, AR
AR,

12 mE R
10 & zram
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B AT Walker X &5 % A Lo, 4EAEFAE P BAESHE R 49 T4E. 2020 @5
A B ek ok A Walker X 3245 g6 5 W oHE R 7, @iTaT8 Al EARNE AR S
HERE, ZAHEBEAFNOHTEFLS, EEAEATHEREASFEIHRE 40 F4F

A, Walker X EAEH4F#EERES T, ETT AT FBFTL.

Rt

Walker X #9340 53k 10 TE4 (9467 TAAERT) , ZRAFITFEEATHA

HRpE, THRK-BHBZA.

B 14 45,541k Walker X ALBAAZ ST 68

REFNEEFER \KEZOIhEE

@ Q

O O

Bt BERN oS B RRIE FIRMERIE ZIERE
FRRRITE B &I EERERS AEihER S
U-SLAMAL 5 S/ PFRANARRRED ZIRSERRE AloTHBX R X
BEREML IBRMFHR BAFRBERE BaeRBIEH
PR A ER, A ERFR
% 3 Walker X T E4%
*& 130cm RE.FM  AALAEE 10cm, FAHEE 20cm, AF AL 1em
£F 63kg o ¥: 3 Wi-Fi: 802.11a/b/g/n 5G/2.4 GHz 3R
A9 K& 6*2; Af 7*%2; F 6*2; #*3 Ethernet: FJk RI45 &1
FARXY 4:4E: 4.5Nm-200Nm EtherCAT: ik L0 % 4,
#3i%: 30rpm-90rpm USB: Hik 3.0
A RIATA®E: 3km/h R 42 9,3 54.6V/10Ah/3.6kg
RARARFEIEN: 3cm ol 2h; 1A (£461T0) @ 2h
RAXETFTEM&AE: 15cm AER Intel i7 8665U 3% 1.9Ghz*2
TR ETHEAE: 20° NVIDIA GT1030 &F, 384 4.1
#% Fi 8 MEIREFA 1.5kg ARG RAFAER: ROSA

B #4 600mm

#AE A% Ubuntu+linux RT Preempt+Android

1A+ 4: Webots

FARR: NAER, HBERG

3 Jul 2023
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4 Agility Robotics 23] Digit FLEEA

Agility Robotics A& F 2015 5, 23] BAFA AR, 2R ZHN. AL E. &
FRAFRF B % - R DGR KB RAEA, EaE) F—MLEATF 2016 F4
i, =4 Cassie 9N EFNEFTATHEA, T F AWK T F LT,
Digit F 2019 F3 i, T Agility N8 BB FHF _HFMBA, £ 2FH—AFi k£ 4
BEMBEA, EIPE —ARFAEM, T4 LDAR Fiibit R BH#ITF AT
AT, AALL Cassie Be& T —MNREFAZ—xtF4, B T4, #4548 Tk
% 18kg 4948 . Digit T A F 447k, @i, . T LIREF,

Digit T 2020 % —FF L, kT REAENBANBIHRSE, TAEALKT
BRI TAE. sbol, Digit BA R RGITAFRTFE, TEIELMIIRE T ).
S S R Ak

(1) E& A AR

(2) Fe# 2-DOF H by, T /£ &AM A& Lo & i fafdsg bt

(3) 3AwH WA 4-DOF F4 69 E4RF;

(4) Be&Farigk, E0LRMEP IMEL;

(5) A £ UN38.3 AiESy i, T H T =EMH;

(6) &My AP A, T AR Az ol 30 Fk R R R P B RAAR .
FESAL &, Digit LB AR BAMAFIAR, —KkA®, BFTAERIMHE, Wb, do

R Digit B ABE|BINEFE, 2@ AR L RFMELERKE T, FRMAFTE, 41
B, CRR—FREARTPIFALNB.

A 15 = Ss L

Meet Digit

FALRR: NAER, HEERG
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% 4Digit T EH5%K

P

a1 175cm

ES x 65kg

RKRE 1.5m/s
LRG3 1,000W-h

42K 37 470 18] 3 6
& R ABATR 1.5 B

AT RAT/E . FFRATA. 5. T, ETABE. FAELEMMRE (E, 55%)

FARR: NAER, HBERG

B A, Digit TALCIntyM TR P A2 A T, RABRRAFTEGOLE, AL
B R B LIS &K, B ERY I EZAM T M, KeRFTe., LHBAET A
ERAAT LA @ s 69— R R AEHER, B 4ol & AN F 4RI A B K P o) ATH B, )
B — A2 E EiRAT AREB AL 3h H4a8:FA, &K Digit XA 1EATH W7 5 XA
#h, REMEE T EARE A TR, R AT AR T4 R sk 5 A 425, 454 Digit
N,
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= HAXR: MBANBFHRL

W AGRIEAH TIENBARY EFEL, SIMAIEANEN LT EANEDE
WERENEHER., BIPHLZAETULRESS. At whtEs), XEFREAN
OME TR OESRR,TALBZERH KA BLR FH. 45, 4. BERERFMN
AT SHAA BEAT 18] B 5

T UHMBAMNIRS) R %, W NRSARE, ARz = KE, RIEF 2L
MX AR RERAESRASRXNGIBH L%, XZEERKBHLAGHEH H T4
&

1 BALIE 3

MEE A A3 IRIR 3 B 2 A B BFr WA E A 6 N 4EA ), HAER A EHIRS)
AL ZE ARV FEAFHU R ANY BAPIE 3 04 HATHAM .

5 R wAGE B AA IRI= B R e 3h 3. €
FHMEE ., A — L & P a9 24 A AL
194 IR AL,

AN WA B A MR AE 09 — AT AR
B AR IR AR 015 2 KA R A AE

LIMBACHAKF SN ERZER

MBAKT BT BAIRE TRZER, ERFEL, ZREIARKSE
FREAAIETE L. BRI, IR, AL, R IIA 40T
M. AR, BIRE Ak, BEARGOT RN, ESE L, fLBIEH
by id e AR M, ARE L, 2RETAFEGAREE, AVAL, KR
Ny RES. E@ R 4R, HARS R AFAL T 2] 6915 AT,

12 B AIRF) A% F F F & LA
B ABEF) 2 G KR 4 UK BT 404 A oA FURF: B AR IR @ AL (DC Servo
Motor). 347 IR #AL(AC Servo Motor). # # &AL ( Stepping Motor ) .

B 16 MLBAF A wALER

BRIERRRSEL

ARERRRSEL

BRI
o

:
;
-

FA KRR AR E R

1B IR EN R
14 okl
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1.2.1 A 749 R R 3hAn

BRI B, 4 A R A IR A TR 2R IR AL, AR A9 Rod
M, HEZRAK, EMHE, BHEER, REATEERR, BHEH, £¥FF
&, i RAFA TR, SR ZR, LALAAREN, E&EAR)N, £F
2, #HK, #FHPR, HEBEE, SREIBERYE, ZHFAFRL, LoTi
W XRE, TVAF RBRANRIEFZRIRA, SR LI, RELEBEHRICYEL, K
FIG, BATREAK, NHFAKE, RF, wEias ), Aetatik.

MR T, AR AL R EAE T HRARBAK, T T AR ASR 3 T
VAR A HE, A ARG MR, BATTELRES. HiR Mk
Sakk, ERTEMTHEZRSHHE.

1.2.2 R IR B ShA

LRSI B I, QIR TR A REANAF TR AR LT, 7
A ARG HIA ZA0Fe LA Z 5, BF 5 A RAEX AR LB HI, T2H T
AR MR L B ALEL AT AR 5E 69 ik S8 B An bk vl B g b BE. HARE A LMBE, RER, R
B, BET D RGARBIK, NAADTET, s E AL ZI-FR AR E, B4 2
ARG . RFEZAARBAIG L LRENTREGHIE LA LD _FZ
), HEETFEAAREARGELE, TR AR A R, RIBLEM TR S A S
REXBAE RN KL, AT RN A, BA R, 125 7T Qo)
REE.

MR Gw7HE, AR ES L RES. RED. #3)TH. HEBLLF
A, ZR TRk, gobmT, FLEA, WUREE, PF, AE FLF
B, BHAEE. RE. DEAKESZRGMMBK.

1.2.3 F# B FHM

W B, W BIRFAZ TR A AL REALA T A= H UM, ISR
(PM). R X (VR)Fr AKX (HB)., R KX Fat—f A =48, TEILKGEH4EHE, Fit
A—REAH 15 E, 2% K. ®RAEEKR, CIE 80 FRMBKEFLARRA K, Bd
RTHAIFERA T ARBRARL RS, AR, AR 0, £ T Akid shiE4)
iE FRE I AL, G SR Sh BRI R 5, RIS vt AR T 4
7 6 355 B T A A

G RAEA WA fAr R, Hak, 1Rk EA. REERSIEE, BHHE
WARE . FABOR R, KR S B IKRR AN R, BTN R, Ml HIER %
HFEHEmM TR, —FREEEHRLESH; kit RE, RERATFHRREBHGE. L2
KA T ATMAL. "FAH. ZFH. BAN. AL E. EFMNREAEKE. HEIINE
BoEEAMRE. HBEE. TLEH A%, Pafshth. WBAFAHR, H7ES
BRBATIA, IRRF. b, AFPK. SHrddnsee L A 546,

1B IR EN R
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b SEEARERS U Sy RAREER
e Mk E & = A £ : o k| <
wH. #wEkg, % P EHLE R K. FEHEIHRA
Y dp Ao B I R, P RIS b A X,
B 7,
Bk H 5 H R R
1=4 ﬁ; j=4
S AL B ] o, #rpas DN CELEH
L 2R N & U R e 2 > ;‘
rafman SR REN s e ma g, e RART A
T Rt : F¥ wAEE R
S W hFH B, TR SA T
RE g, Saa. mmem  (EEHFX
eI il SR
HRIAAR, St
HABHIAIR.
HERHKFZ 5T Y AN T KT AR AR
Feh), Bt AR S A AREMAR Y.
oA S, (PM) , “TRAFRX SR FhRE: Hy ik
BAHEGR ., fiFrs (VR) , FiRAX K, Tt
Tt bt . FoeK; (HB) . PM X8 | wem s x  go
BE). 121k, i, AR, %A Tt HENK,
BAER 5 dz4|. AW EE. HB X,

BB, 5
AP

He % = A R KA 4E,
LARIYSHE S

B AR R . - PE

FTAL KR B HER,

A E I

18 24/48/72VDC &% H AAL R wALE

B 19 3 AAD AR B AL AR E L M) B

(8 TENV, IPS5.
Eres ] BRI TREES

RS
b U

ARREB

0 BTWER

#it cURus, CE,
UV LE

S EO%H TR

sREMmAR
« nwzEe
(AT

S BERBE
BN ERBES

EwEH@N
RAORSN

EESREHOETFR

FRmE
ABR- L
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miEhe. ERMAE
RROEERRNS
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HERBRONE
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1.3 Lh L AIR S B BA
1.3.1 44745 Optimus FLEA

B BAY S S XA 8, 8 1254, Mk 5 £®, BARAEZRSHY
5. RERATARE., WH S 40 M — KL PATE, B FAH 12 4~ BT 2
A IR 2 A FER 12 ANFRRER 12 AR AL BAT BEAM), BARETARER
RAFFAL N, MRTI, IBEARLTREZWEFHHAETHZBLIPIITE R
BEA A fLik B, T B A AR mFsh B0 FE, FEEL K F—. HETRER
o MAL— R IAT S,

B 20 45 #74L Optimus FLEEA

Tesla Bot

\

WORLD BUILT BY HUMANS, gn 45 LBS
FOR HUMANS

FRIENDLY L 125 LBS 150 LBS

ELIMINATES DANGEROUS, EED ME
REPETITIVE, BORING TASKS 5 MPH 10 LBS

FortkiR: A, HEER

H BB A BRRER oL, KRR S, X 58, RAKRZ. B
FEHET. HTABNMMEM AR, KRR OINIEETE T LR B @G~ 4
W R Re T SRR (35T ) BATR Faksh, T e94bik bk % 5 ae st miy o) 451k 40
Fl, RAEDH#ERIEEIA, REZRBRD, HEF, LAk B, KEKZA
RuH, $HHE, BEHKE SR, R RESLEZHiR THRA. b, KBRS
WML E B R A P 84 S AR AR B, R AR

& 21 K AR & el B & 22 KR & e T Aede THEE

TKBERNER BT - ETEE

KBRS

AT
EF

EFEE

SEELH 5 ww
BARZ www.pengky.cn

FARR: INAE, HEER FARR: WAL, HRERG
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WAL B S B BAATA T IPM-SynRM, & 1 BRKFEAR G ) FREFL R AL, KAL)
TOUMRES L ZHik TARA, KEVMIXEEF AL R LA, £5TFFHRA
2k, REETRTIRAILRE, E6 5B,

b, M AAT ML S, RERRABREANGE T, 56T LHRGKLA.
FEARIE BT B8 A R AEE 4, EZE A X R — G BILEI, HET B-TFLREE
TR 0 T OL.

B 23 ¥ #735 Optimus AT A @ H B

Technical Details

58" | 125188

SCREEN FOR USEFUL INFORMATION
LIGHTWEIGHT MATERIALS

40 ELECTROMECHANICAL ACTUATORS

HUMAN-LEVEL HANDS

8 FORCE FEEDBACK SENSING
2 AXIS FEET FOR BALANCING =
Tes LA [UE

TR MM, AHRERF

1.3.2 $E56i% Walker X HLEA

Walker X & EAR GG AW GAREEH, &5 13K, AAE 63, 414 M 4819 IRIR
AR, @I 160°FR%% 4.6K HFRE W dFE, BRI ERFRE, XA AR
A, R HALEA I FENAMIBAL A, BT AL R ERS6 EA4w, skI, Walker
X A&, RFE. F'5. BN AloT E1, 8BIRER F I RAgyx, A IZEHRIT
Hoo KFEFILE AloT E&, &2FLBEFRRLYTHEA.
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B 24 45,541k WalkerX ALBA

6+0 MICEE51
RGBD
FitthERRE2

e IR

RGBD
VAT VAIbayictidt )

N/ FSEREREAR 2

afswd
BRRR

oJrEE

EIBER SRS

For R KRB R, #EE R

EREH @, AL, Walker X B A HEIR, FAE 41 /5 a1 IRIR 3 %
FRNEAGEATA, EPREIF 124, FH 144, F3 124, FMIE3IA. KM E,
A2 B M5 )35 B 69 18 5
Fof ), BEAERLH., F3P5 NP EUE-FAEATAVARAL . B4 M 4T
AW, ABRARREGTOEE. 7, AENTATHEIE A bl 4k
JE B RE3E 5 SATA NI R T, BRIBEZEIM, 24 TH 10kg THRRF A £,

Walker X #8230 3km/h ¢ RATARE, R ARERE M,

3kg EMATA, WA MIREIETNE,

& 25 Walker, WalkerX #= Optimus § & B 38 %} b

| | F | @i Bk
Walker 12 14 8 2 36
WalkerX 12 14 12 3 41
Optimus 12 12 12 2 40
P (JEF 24)

PR R AL, RLiRE S, MdE R
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2 RAEIRF

RIEIRF) F Gty TAE R 322 VLR 4 Ml R IR S AT BE4T T4, Q45 R
(BAtibdr. LK), FIRME . A, A FERRERI L. BREIRS G A F)
BIRK, MBI, FHTFAEMNBRALTHIRS), KZHTFE2REE iRk
o, RER A% BRI EAFORERFER., RIELEHEE, THTE,
RRIEINH B0 2B PATAM, T RIE G T AVME . A KRR EEHRIE
FHit ), AREHRFINETEFHN, TEERREE, LEAAEHAR, &3P
#, RS RERGTHRIZEA.

A 26 BRIR S 7 ALk 2 AE AL

A%, 5. 3 ERAHERL
88, RT4. %P 5 o R B G0 RAR R #E AT REM
#FHHAK. A5RER ST R TR G EAE; | BA. BEG
X, REMES. HTE | FAZKRMFEABEES, T | R RikhE
NAEES Yk B LR K

K4 3) /) Bigdog KA RBEIRF 7 X, £—HKEWEFAMNBA, HERA 4
AN wE: DR KIRE AN B S E, 2R s —ANREAIRE); 5 A 6 Ak
B aEE, BRANRELAIRS), AF4 16 MadE. RATEER GE 10km/h,
RAT R 35 FAHK, fMiE S RE A IRIE, R AREIA S0kg., EMEAK
im, & 0.7m, AE 75kg, FMRWI/fa EE LKA RERT, RKAETY 154kg,
B iE B e, JFELAEYS Sk Bseoik, BEARSWIREE AR EH,

& 27 &+ 3h H W EAE A Bigdog

Heat Exchanger

Engine/Pump

Computer

Actuators

L. Leg Spring

Force Sensor
/

FARR: KRS EW, HEER

KRS /69 Atlas FUBAL R ZIEIRS) F X, Altas &5 ¢ 28 4\~ 8 w1 A ¥ dik
EIRZEH, BARKIA: LRINMABE., MR 2/ E. BE 240 E.
¥R e NadE. BAFIMRTES 1A EAE.
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TEAEER

& 28 sk L sh H AT AL A Atlas

BostonDynamics

PRtk AW HER, HEER

Atlas ¥ 15 K, & 89 T4, & FuMT R4 EE, Wiy ©iks kAR
#, A4 EH 28 NAWE, B RGB BIL L HIREAERE, FIKRIGHEREA
FHRFFH, kO AFTEFIIRERER TN 45 5# . Atlas 14/ 3D 479
A HRBEFE ARG T ERE TR, EWMA R EREANSDRERL
Z—, AR, W] AR RRES) ) AL Atlas 8895 A - 28 ANRJEIE K FRAE
BhE, AT RSMEEEF, Atlas Litt9i54) £ 5689 TS A S HLFedliE 6hiE
), REATKk 2.5 m/s. BILFTH Bsn. 474 FH5ER TN IE 6 =K T E£BAE,
Atlas HUZE ABE B AT ho 3085 5 3 EE I 3,

3 AREIEFH

AR TAERIZIER ERVAGARA TN, AR ER EfE Y R
R T, E—mt T %E AR XEF) ., BEEARE T RA H T
A, BAE R0 S T B9 oG, RIBL IR AT K45, TAsy
VAT ILATIRS) 35,

1B IR EN R
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B29 RRAM KA B TR

BaHELA ERRE BLR %%

N B gL M, BiTEss—
AR B AL Y AR S T

;‘/ Z ﬁﬁ 5 s
FARAHBERD  fok, FAIN Rl S B AT

B —IRML.
1% 0 AERBAK (% A 0-250

BRESTRHR kPa) ¢4 &5 ARIBH AT ZAH T TERENRILRE
Fo R G IGAK.
188 A B E R0 R A,

&&%%gﬁﬁ% ﬁﬁlﬂ;i‘]’fﬁﬁ?}{é}(?gﬁ{géﬁﬁ@7 %’\%4}('{5&_#&*’&5@%

STABREIR AR, AR
HAENGER T =4 26 BIK.

IR Zh 35 M 30 = AR A3 K,
EERFHRARIZH B AT B RE S 0 T AR A 2 FTAMEA
JE A 0 VE R T AT AR AK.

LA AENINE ZGER TR A
AEEGIFBIEHE LAY ERBBIKEIFE, ARE TE R EH
P IR Bh 4G Th 88

FHRR:  (ADHFARMBALEINR G AHY , #HEEF

A RARS LRI 2

RV ERIEAMN B LEIGRLEN, BB —R S UL EH AR FFHL
W, ZIRNG AR G IR ) 86—k, XA EMR.E AR, TR T4
U E M RSB M AR BGRB8, B R HEMBARGRE, B ERGFE
b, RELAH S BT R, BHHBTOASATEY . &4, K%, T WhflrFis
.,

1& B Festo »-8) B il M4 G R E OMARE M E b M, FLT —
FrAF A G VU IR 3 35 . X APIRZ) 38 R R R R B4R, 2 6E 285 H &
TAfRAZ, BRI ZIH kL,

1S EE R
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B30 Festo 23] £ T AZAUEIR ) B o945 £ F4

AR Festo SE & Co. KG

, A E R

32 BBAFRHH

IR AR A REAR (GRF A 0-250 kPa) B9AMRIRSH AT S A Tl g @)

HREMPRIEEERFNAIE I A H AT AREM, 4o IR B A+ AN
A VA B AR K

FERK.
RERER R0 £ 5, A LI E AL RERE M, dodik.
Py

31 BMAK/AFTEHBE L RE

=

FAR:  (RAPANEALRIVK G A #E E
3.3 KL MIRFF

1R A A R M 0 s A, BT DR EEM T E), T AR IR Y

LA TASAE S50 F- 4T 7 18

A

RIE, Mmfe N 3RAEGER T & 42 2 a ik
ERBFTERRGNE, Rt Ra Ry @ LMA/L Ke9ZEH. TEHA Festo 2
&) 4% JH IR S R AL Bh IR 3 2 ) 4E 69 8K T AU A5 A ALARAT BHA (bionic handling assistant).

i ImEIRR
HAITONG
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B 32 Festo 28] £ T RALEM AN R FTHA

FKHAFRIR: Festo SE & Co. KG, 4 [E R
3.4 BRI HARIRS B

SEJEIRF) 69 E A ADBARIB ) B FERAE, BFTARITERELSE. 4
IRZh B AT AE N KT, FHRAETABIK, LM 20T X2 RRIFKRE
#J CITABRE RN, FIHFELSLE NRARRBR TG T LA R, RaT
T AR B AR, BhAl, B ATA G SAR T AT,

B33 AR R I kL4

KHRB: (AHRBIBALEIKG AR , HEEF
35 A ERMIFRIESHB
BEO5 fE M IR £ GG T R A ) 6 R s IR B AT B, Ad SR I 1IR3 64
%QEK,%% LR B IR EE M 0 AR, XA AL MM G L F Bh, R

%%uﬁﬁ LI E gw o, AN T LR TRAARHE, £IR5)HRE
HH L ERAD, TR TERSR AL F @ L6 S R E.
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B34 HAH NERGHRHE

TARR:  (AHRANBALRIKREARY , HEER
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TEAEER

W, BiBE: BSEFHERE
14ERBER

HRER AR E, RAXIRMNENREL, FREALINEL, -7
AR HAREAZ T IIHET X912 &, RFEILA SN Fe B hIs ey & RIFT .
FAAK—E, MBEALFEZANL. k. BEFREIIHRE, A EREA
KR EEE, TORBALRL, FoNBEALELMAK S0 5L 7 it Ao R hE
7.

ARIBEAE AT £ 09 B ST AR AAE B B h M3 AE R B Ao sh 3 RS AR
—REEAENMBANRT £, O EBEHERE. RESMEEERE. HTER
q\£*%m$%,WkaQ%%%é,ﬁ%%@ﬁf%%%ﬁﬁ,ﬁm3ATu
@%)uké’ahﬁ ik Aeik EEFAHIE D), IEERBIZOFEMOARE. NRLE
CBIEEERE. FRAARER. R ERES, Wfﬁﬁmékﬁk%%%ﬂ
,%?%\%%%E%WZM%ﬁ%,U&ﬁék 5P RE R BIFH R A,

\1

VLT

é‘ﬂ\if}“’f

B3 MBAFTEREEARE L

o I

<D e

FeARIR: Yole, il E IR
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R5EZRRBEREF R

A3t B HEBRRE SRR B HEEBRE
R RE A % IR B 8 1
DI LG EASE, LRXGBESE. b s I L
BLERE  AGIEAS BRAGLELS BEMAGLG O BEEEE s A bk s, AR KRG
BBF, ATRANBAGLESZLNT. . T e
Q4SS AR AEE AR, B A DI A AT
REREE  HATY, RAEALIAERS, LAZHEALE  ABKEE RS (0 2 B
o Tonl i o GBEF) L FASIAR §.60 1 E ok
~ S A, BECRIT A R A FOH KA.
TR BN T L LB AR 2 SRS HEREBAA AR B A REE, AT
, EWLRATIRES A it L ERE A ORDIER . IRRILE AT R 82 A LA,
FARREE  Siaxvant: BARSTALPREAE  TUCEE kR BRARERIEL, BEMEASS
Btk Mot L A AR,
Py ST Y E N TS TR EBT IR AR BT f FE R
AREEE B HEGEAE. RABAEF, ATHERMAZ  TRBEE A, ATALPHAETAGHERERL). Rk
A 8 2 Ao 48 2 A B RB AR 60 5 ok,
AP BT MEMS TR 6 B 1 = B S RS E TS AL AL S, T
BABAE MEAG., CLEZMIEEMN. 4ok Fit. =4 fo AR SHABRIANY R R R R AR, —RAUE ) T4

wF FAFEHHEE, BILN KK ARM &
BRFREZLREAMEN Z RS S T 15 F 4.

=, Plao K REIEHARA. HEMEA. £
I EMBA. FRBLRPFAEASF,

FAPRR: FwHEm, #AREEN, HLEG
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BAT, ZAPRT LR B ARERAIEAFZ LegitF, HBIEALEE RE A
Bw, RSB E LR, FAR S B X FUBE A (NTC) #Abkd fath & 38 4
B E 2R AP e LM, e S M E TR &eRE; AT RFp
WA F R HAR G AR RE, LB AR fn AR Kk —H 0 BB AR5, W
By EMATEST . EHRF—F 5] B 2600 TAE; HRFAH AR B AR RA B ARSTAE MR,
BRI ARG EIAETE, IBARKFREMARGIEK, B R LEe ), RET
BB E ST RA . AAUER FAREIE T ZAER.

2 BRBEERA

B EERBENERELZAERBMALERKEIE, HRE SR A 55 iR
BREZOIMZ—, AMiE Q00 FTEERBEARLELSY 25, FTELEARD
R &Rt e, o EFiA 0%l b, Gt RS Rt L TR, X
CHBEFHREEERBCAME L ke FTRER R, kb, B SHERSEHE
Fas B, RAFGELRAB DRSS, ARKE SR ERASTHMREINT A
Zwr, BAZH AARETIRETH LA F.

Fit, FE DB R AR e 1 69 DL A A BRI 2 A AR R 2R T bR ) R 64 e
K, REFRERE S LAESRHMTZE, HFrBARNSLEEEE T 50T H
LEENR S, QERRRL . ERAE EK SHEE. FRENF. KRE
AEAN ARAFLERY ., FREE—FFE. THELEFERIS, FRERET
HEFNER LR —FTRG.
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& 6 AN MR AK AR BATL

B Shsa £ 4 b

Fwk WHRA T 1890 FALEFHAEMMRL, T—RAEREAMAFTENERANSG, TB2ERET ORI R EF PH AL R
3. 2022 SFNE) BIK 196.29 1L £ 5T, FIAEA) 81.88 10 E L, Fl3E 8%.

HITFREITRE, RARLLHERRFE &, ERAERAETRE, 2R OERE//ENERERIT L LTS
HI1F FPRHTRAERZ, L SITRANST:REMA BB MR EMAS. RARE. Hikc®, TihLEEFRENE. 2022 MF
) FILEIX 720 /UL, [Fl3E 8.2%.

BN E) R T B ARTAR, RAHRI L 6 AR A b FRE&RE B, TEAERLGERSERZSHEKR, £
BRIB R, ZOERE T B OIER/BERSFF X EEARYE, AW EEBERBNESHERTRIHALR, 2022 £ 8 FIE
J£ 1007 12 B 7T, A4 739128 51, FI3E 14.5%.

ABER—FARGENG, EAEBRBERMNENENGIEMHETE, ERBTFAAERH., BTG T, AREEHE
FLHER, T2 RO AAERE. LEERE, KFHAAMRE. BMXERE. RGBMEAL RS, LEFRSE.
EAERES, LEGRAMEREEARNL. B, 6 Bakh—IR, BB A 0915 B AR AL T AL R AR, 2022 S 5] b
S HkK, FNLEEBIK 634610 ET, 44| 254910 £, F3 53.76%.

ERFRT 1985 FRITEE, AEASFXFRBETEARS O AX—, TE2NERET AT BEEENERE.
ERER TiEB, MEREAXENTEE, FRAEFMHELEXNBETES, HFXEHNR, EAREE, L3775 HSH-RM3M
T NIRRT BB ARG 50°CH AT TAE. 2022 408 SEILE B AL 355 1L E .

B A 4t b

IARB AT B G E LB RL, 2020 F2F, KRB EKE MEMS 452 B4R T HHH &bk 55.1%, AARL TAT
KRB Y RB AL, REBERBBEENERSZ (BIR/GR) . RERERSE (FELRE[E/MESF) FAKERR (A
FIER) F, JTERTFTAEERALT SR, 2022 08 FIE I 1048.9 1270, #F)18 17.91107L, FR 58%.

e RAFAE ARTAH AT EAERS, REBSLZ —, 3L TOF RERR . ARERE. SHFRENERS. £

4 R AL BT A T OB R P IAGE, 2022 03] b sh ik Kk, LIL B 1191074, 4H) 1021070, SRR 1.6%F
40.5%.
RS TF RO F SRR RBBET, WA 3K 6ETL, LT MEMS ZARE RMAERZ K E CMOS 4 4,
38 4% FEHMEMS HRBEFAFTAK, L7 HOHEMEMS AR, MELRERFAOLHEREE, L MEMS EHREREC 2

FLA TR R FAAE B TFAUR. 2022 508 ZILE TIL 100.6 1270, 4] 26 1071, 2 FIFl3E 8.8%F 15.1%.

BB RIABMMFLSMAZ S Bt A, KA KR AGARL . A7, HENSHERETAS, AdEE75%
Bi&esh LIYNR R R B T2 A T PR L BAR. wARN . HEAER. FRRE. B, 2hkE. Hie
T, ABEAREFRAAUR. 2022 08 FIEEI 253104, #4540, Bl 54.7%.

FALE WA P ERE T ERNEEEAL, EL MEMS AR LKL, DGR T, HEem, 2T XA
L AR 5. HREREFHMAFHTELS, L EXERE T ZEA TREMR. THLEFSESREH. NEAUNE, HEd
F.HEBMA. B, EFEESF S AR, 2022 F0E8) FIE B 191120, HA) 2.012T, Rl 37.9%.

FATRR: BNE)ER, BT, #EEF
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IRAR B XARREA, R—Frh AEEAM, FIRER RS, FLENE4E
HOBREFTE, WAmInAE, iR A TAEMZ AL K I fe 4k i Aot AR 48 49 4E A,
Ak BEARLA. 5 BHARANBAZ KA CRHMS, EMNEADHEGT, T
B TFAESARAIGS)A, AR E A, DA RAEAE. Bk,
BAE BT LAMBALMEETT &R K, KB ERARE 30%, FEMEA T Loyt
o ATBHMBANEE, AOEE SR EHMOEHCET RERREZIXGERT
i,

BRAR B EE S, THEBEBBIK, HHER . F3hREE. F39H BB X
EEEEEARIB AT L, P, EMBASMBE A RS GRERY RV Rk BE5H¥
BRI TS,

RIBRBESK
2RRE Bk Brk
B 4 4 ik B
HieH K B4 4 mak &
B4 - B 42 46 ik B
WA AR 5
A FHEAR SRAT IR L 35
ATERBRIEE
¥Rk B
% BBk %
B K
A A EH X iR
R 4 X ik %
Pk %
AEBIEE

G4

FEHAE

KR RTREE WAFRIR, LB R, HEE R

BRAR B A AR ARER T, P ERME T, RAR B A VAT B I, T4
. RAEI LS EmIARER T, R EOREZRTRE, HARAR
B, PERMEB ARG, KRE 2021 F, BARLLEYHBZEETHFMHLT LB
1i: WIRRRBTIHF, B ASTMF LIE 30%A EE, LRGeSk, B AR
. kABEE. ANAR., PHAEZFLEA —ZTHHH; KRB RV REBTIH
B, B AR AT L &I 53%A T S A, HRMIR, WG EA 14%.
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TEAEER

2 FERE BT I
BAR B AAMBEA RAERIM, AL TEAS L) Lir. R, MERELIKT

AR LA TRMBEA REMBEA. HER. MEMK. KREE. ESFTE
&

B 36 HLEASE b4k

A AR

] ) 1
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' ' 1
' ' 1
ARSI ' '
] ] 1
' ' 1
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ARsEHE | : ‘ :
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]
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P HgER :
' 1
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' ' 1
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KRR Gtk Bt d , HE E R

I 40RFEFT, LE4B. BA. ZEARKGERE RFE XA
AIBRAFZ G K, R, 2T AR AST ARk L &, BE R4
B & TAHUEA AR TSR, 2022 FFE LM EAZEL 443 54, R
P3E K 21%; 45E 43037 4, FI3E 15.96%, i sh, YEAH T LABEANHE S
B34E, HBRREBT IR GRLE.

SHSEE A, B AHBREE T LERAL, ARMAL NN LR £
PR R R B A RV R BAURIRIF T T £ FHin. REHF B B ERT,
GGl # 4% 2.7, 2018 FH Rk 5 B X E T HHHAFL 30%, HZwBENRG.
REEHEREK, RAFHERE T EMEAF VLR GEERAZ—, BHKRE
TRAE BB,

B AT 4k B B AL AR 45 A I BAe R 8 B At e 0y R AR, FEAR. H Tk, #F
A, AKX HFee. FremRET, FRealE. RFE T RAEFRIE
HRFEMRAL. A EBRFRERANETZNE. HFR, BRABRRESE >
L EERHFZFT AR AE, (PE4E 2025) 5 (MBAF L +=2"%
BRI 698 2t —F FHNBARM K F LR, THTRHREAETEZTH
Frib eIk Sy, B TRk 53450 R ik KR AT A
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A8 BEBFLEESL

Bk B KA

gk £ AR

4> AL AL

BB AL

MmEF 19704, FARAR, ZAARATIEARDH ETNE (6324T) , TEAERENER. Mb—
BACE S, M BATERBR BF AT A4 G, BREHEHGMES L, A 7 i idose B 288 F
BFAEH B G, EARTUNBASNRT A LRG0T EF, 2022 £ LI EIK 250.56 12 H T, #H)E
170.30 12 H 7.

B A E

METF 1952 4, BAMxT B ATH, £ B KEFNE (6594.T) #HTFFNE, TE2MRFHAFREM. TEM
WIFE . A FARE,

LES A

T 1994 5, EMKA 4,000 F A, AFIET, f£2017 5 F4E & Ik BAyEEiE & S db e
(871601.0C) , EZ k5 OIEWEAEF) = du. BRI = ey Bl EFHFL . 2022 FFIEIL 3413.01 7
T, FI3§ 22.4%; 4A)i8 375.69 % L, Fl3% 87.24%.

E SRS

AT 2011, NEMBEHDEEML, ML, 250 0HBRRE R, e —kLIITE AL S
A, N8 FR IR ZE AT IEMBEA. HIEAKR. MEMR. BT B FFHREE, FT4R AR,
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APPENDIX 1
Summary

1.Robots: are drive mechanisms that can be programmed on two or more axes with a degree of autonomy to move in a given
environment to perform a predetermined task.

2.The drive system refers to the transmission device that must be placed to each joint of the robot, i.e., each degree of freedom
of motion, in order for the robot to operate properly. The drive system can be hydraulic drive, pneumatic drive, electric drive, or
a comprehensive system that combines them for application; sensor is a detection device that can sense the measured information
and can transform the sensed information into electrical signals or other forms of information output according to certain laws,
which is the primary link to realize automatic detection and automatic control; reducer is a power conveying mechanism, which is
used in the robot In the power system, it is mainly used to conduct the power of servo motor and adjust the speed and torque. In
the robotics industry, the most widely used are RV reducer and harmonic reducer; the controller is a device that receives the
detection signal from the sensor to complete the command task. The control method of robot includes motion control and force
control.

3.Magnetic material is usually classified into several different categories such as soft magnetic materials, permanent magnetic
materials, letter magnetic materials, and special magnetic materials. Among the permanent magnet materials, the most
mainstream permanent magnet products are ferrite permanent magnet materials, rare earth permanent magnet materials and
metal permanent magnet materials.

4. High-performance NdFeB permanent magnet material is the third generation of rare earth permanent magnet material, which
has the characteristics of small size, light weight and strong magnetism. It is widely used in the servo motors of industrial robots.
Rare-earth permanent magnet motors have three characteristics: (1) small size and light weight (2) strong performance and high
stability (3) high efficiency and low energy consumption, which improve the overall performance significantly.

5.We suggest paying attention to JL Mag Rare-Earth Co., Ltd. has been committed to the R&D, production and sales of high
performance NdFeB permanent magnet materials, and focus on new energy and energy saving and environmental protection
application fields, and is one of the fastest growing companies in high performance NdFeB permanent magnet materials industry.
The company has the industry-leading grain boundary penetration technology, and the production capacity of high performance
NdFeB is expected to reach 40,000 tons in 2025, with a good development trend to high-end and a high boom in downstream
track.

6.Risks: Al and robotics technology iteration is not as expected; trade policy risk; downstream demand is not as expected; magnetic
material price fluctuates drastically
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of Companies (“HTISG"), each authorized to engage in securities activities in its respective jurisdiction.

HTIRL 247 JFAE Analyst Certification:

B, RER, BRRE () KFTRETHEILEARRT KN ALY RAGETIAA ARG X LT WML, FA (i) RORH T RAETHNSARLRE T R
R ERENSNE LRRABAKL; Rt PATTE ARG LA, &N (QBRNNORE) ELPARBAEMMSHE, AFROTE (K245 50N) ERLEAHR
RIRERABH 3N TR N R R LRE P16 B AR 69324, |1, Yijie Wu, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (i) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

FAFERE Conflict of Interest Disclosures

BAERALL LR TRERTRTL S B3 KRR P OB A REZN N RATHTRBH BEXT. RAFARERE, DTRAAXAFXAORESA (A THERRRE
ERRARR, +F T RANAESEE, %4 ML ERD-Disclosure@htisec.com)

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far
as this research report is concerned, the following are the disclosure matters related to such relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosure @htisec.com if timely and comprehensive information is needed).

BREABMA RS AR L TAE (4 “BR7 ) AEE 2 MAAST 002472.CH, 600711.CH and 600988.CH 49X F4AAT R E . ZAAMTAE A% 1. ABRE LTAHIM
. REAZZABBNERAFLARD; 2 BRAEAREA, ZAREFIMSRANERR S ERTAR; 3. BAKAL2LHOHZMRLET. BRREMFHAA,

Haitong Securities Co., Ltd. and/or its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of 002472.CH, 600711.CH and 600988.CH within the past 12 months. The
investment banking projects include 1. IPO projects in which Haitong acted as pre-listing tutor, sponsor, or lead-underwriter; 2. equity or debt refinancing projects of 002472.CH, 600711.CH and
600988.CH for which Haitong acted as sponsor, lead-underwriter or financial advisor; 3. listing by introduction in the new three board, target placement, M&A projects in which Haitong acted as
lead-brokerage firm.

AR, HBAH 300390.CH —£-E& Bz A 196300 L.
The Haitong beneficially owns 1% or more of a class of common equity securities of 300390.CH.

002472.CH, 600711.CH & 600988.CH B 7 &it 12 M A R BEHZTARITLEEP
002472.CH, 600711.CH and 600988.CH are/were an investment bank clients of Haitong currently or within the past 12 months.

000630.CH, 002085.CH, 002185.CH, 002202.CH, 002472.CH, Lk 4% £ B2 & BA NG, LA &4 R AV 4A A3, 600711.CH, 600988.CH, 603993.CH A A% & (£ )4 ) L
RARATRL: DM HRERNE P . BEOEP REFRTTLSHEAIX LIRS

000630.CH, 002085.CH, 002185.CH, 002202.CH, 002472.CH, Lifii 4 £ M A 4% BA RG], LA &4 EH M 54 R 3], 600711.CH, 600988.CH, 603993.CH and A4 418 (& )4 Fedd) |
HR AL are/were a client of Haitong currently or within the past 12 months. The client has been provided for non-investment-hanking securities-related services.

HFLBAFRLARAE, FITFRREFAAA AN, £ 3R RAMH A RN & HFBRASALA RN, 0| WAREEHRA NG AR E DA AREENE
P ERAEP REFEALERS.
HFBRARRLARAE, A FRAREIAAARAE, £ F AL HARAE and HFEAAFRLA RAT, 0 WREEAEA R are/were a client of Haitong

currently or within the past 12 months. The client has been provided for non-securities services.

AR (BARAER ) BARZAR N 002738.CH KL TRATIRARE,

Haitong expects to receive, or intends to seek, compensation for investment banking services in the next three months from 002738.CH.

BEALEN 12 MR P 000630.CH, 002202.CH, 3H7F BB AIRALA R, #I T HAEFMHARNS, LEALERLLETRARAE), £ ERMALNHBERAS R
600711.CH AR TR NI L P 5 IR 4494080,

Haitong has received compensation in the past 12 months for products or services other than investment hanking from 000630.CH, 002202.CH, 7 £ A A A K LA RN 8], 7] 1 #eak £ 47 #H#t
AN, LA E EMARE BARAN, £ K kA4 57 A8 and 600711.CH,
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FAZL (2020 % 7 A 1 BFEHAT) - A 4H Rating Distribution

AR (AT RAHT) RARFEEARARTAREAMEZ A

3. FLT. qg WRBTF AT, £% %Lﬂ,ﬁ'_émli]w_ HTI 838 3L, F L HTI Most Recent Full Quarter Prior Full Quarter
KAMLANERG S, HAARRMRALAERETA, BEAE Underperform
LT, MRHRARRLAREEARAEN, BALHERRENRRE T 15% o Me
EATAAHA (B TAOAAEL) MALREE,

AHIFREFA

REXT, A& 1218 MA ARSI RRIESORIBE 10000 L, KRR e

T Qutperform Outperform
P R 218 MATBTRAEELRA, RAEURT. B8 . .

FINRA/NYSE 8932 A A AL &MA%¢¢ﬁA&AﬁﬁL—ﬁ%

BTXF, k& 1218 M ARSI R EEHRRA 1004 L, KRR L
’F

AW ZEARE: B A-TOPIX, $HE - KOSPI, 4 7% - TAIEX, ¥ & - Nifty100, &
] - SP500; L7 A )/ 1 - MSCI China.

Ratings Definitions (from 1 Jul 2020):

Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US — SP500; for all other
China-concept stocks - MSCI China.

RE 208430 31 ABEERKEHRIENH

RFAF L3 BTXw

(#7)
HAEGREALEESE 89.6% 9.2% 1.2%
BRRITEP* 5.2% 6.4% 9.5%

CEANPREA ERTAATEP BT B A2

TEAMEGEN, bl \ﬁﬂﬂ&Mﬁm%ka PR E K TIRA,

RA IS FINRA/NYSE 4938 A AN, KAV B P RPRRNBA X —£5], HEE LAY AOAERRHRE
RAHFREAR (A2 2020456/ 308):

EN, AR 1218 A RS A AR BRI E 10 £, AR T

B, AR 1218 /M AT R B HTNARK, AET T, A3 FINRANYSE #15REN AN, KMAR T P RRIASH L —£4]

1B IBEIRR
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i, Ak 128N ARBAA A ERRRRE 10%0 L, AER LT
BB Z A AERE K -TOPIX, 25 - KOSPI, 4 7% - TAIEX, 6 /£ - Nifty100; £#877 % B #A 1 - MSCI China.

Haitong International Equity Research Ratings Distribution, as of Mar 31, 2023

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 89.6% 9.2% 1.2%
IB clients* 5.2% 6.4% 9.5%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan = TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks = MSCI China.

BREGERAAR: BARGRAAE. BRAREARE, FERE PREGEA LR REEAHSL, AR TTROGAGIGREZIME, TAHL SZMEF 4 A
Tﬁﬁ&%ﬁﬁ‘ﬁﬂﬂﬁﬁﬁiﬁﬁ%$@%ﬁ,ﬁﬁ%ﬁ%ﬁﬂa

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.

HEER A REL: BAERTRARPEIAREANTE A RETEEPA, BEIEF (600837.CH) , AABRT LENEN, LATTEAATE A ROHARE. 12
R, BAEGREASEGEARAGHALA, FIAAEE RS EGEANTE ARPATRA A TR,

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

HEE R 100A K (Q100) 884 HEEF Q100 4R~ OH 100 L FLEAFENRAPE ARKITZF S, RERERALATREN Rk, FEETHAIER A
AN TR LHFT, BEERESH QL0 BERMEL A,

Haitong International Quality 100 A-share (Q100) Index: HTI’s Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

MSCI ESG RS T 45 R4 HAERAELBRT (LM RRTF MSCIESG Research LLC LB BN ( TESG 71 ) MERATEARRARES ( ), ESG A H R
BRAKERRETRBO RS, ERER/EATEN, FRRATMEEEMATARFORR, QETHERPHEE R HOERE, Wk%ﬂ%@@?ﬂfﬁﬂ AEurfe
AHRLHATHEH, FARAMEETLBLIE, Fwi# L RRAARE Y. I, BERT LR TSRS EAAIER, RTHMER B ERIER. FREHEST
%ﬁm%#%,56ﬁﬁxﬁﬁ5%k&ﬁﬁ%ﬁ%%&ﬁ%mkkﬁ%ﬂim&ﬂ%& LR A, R 5k B0 BFRIETLRRTBE (QEHERL) K
T 1E.

MSCI ESG Disclaimer: Although Haitong International’s information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the “ESG Parties”), obtain information (the
“Information”) from sources they consider reliable, none of the ESG Parties warrants or guarantees the originality, accuracy and/or completeness, of any data herein and expressly disclaim all express
or implied warranties, including those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be reproduced or redisseminated in
any form and may not be used as a basis for, or a component of, any financial instruments or products or indices. Further, none of the Information can in and of itself be used to determine which
securities to buy or sell or when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data herein, or any liability for any direct,
indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

BRSUA (FINESG) RBELF PAHK: £RALIA] (INESG) HBZAT, FHLtmlt AL RFAEREN:
F—% XA| (FIN-ESG) $kiB % oy R TREMFAHARGENT (AT RAFRNED") ATAERBAMELFERR, KNG R EARATERTEEMRIE, ]
HIFEERIABAL, F IR ETIASIIR TR, LRREAETIASINNE, B ERA AR SR, K08 FHETMASINR A BRA KB R
i%ﬁﬁ%%ﬁ&%&ﬁﬁ&&m&ﬁ%ﬁﬁq

LRFFEREL B RERIUAANAE P, KA RSN AR B § FIRIEAAE L AR HI0. ASEAT KA SRR R ARARMAA ASIER B A 04
., &ﬁﬁéxiﬁk%%F%Tiﬁ BT h A b RS R AT EA AR —HIA RR SR 0RE, REFFHN, AR (BMSLEHES) RRALERA, TheL
SRR BB BRI,
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Ao AHL %k L. BRBE A% A BE. TR LA BRI RE AR S BARSHEE B B0BERRENS, TURRALRALME 2
AARKH, @R PR EHRETE ARFRETAE,

Fuk ALRABAAR, ALRRETEANGLRIRAZ (o CLRRERA P AN CLRRAP RS (AIME) i) (RRABAKR) ) A97H, Niie
WAHARILT, ZART P AL ERDRYTA LR RAR—RH, MAKET R E,

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave do not consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

TEARAU:

FREERANRLRE: AR BREMEAZAA RG] (HTISGL") 62T B BARRATA R (HTRL) K47, A RREFBEARANEH (F571%) #
AEARLNTED (RIEARBEL) BMED, LIRS E HTISGL 494 % # B/ 8 Haitong International (Japan) KK. (“HTUKK") #9080 F A 47, HTUKK At A Ax AW 44 %
TARTRIE,

PEEANRRRE: AREONBZEAR S, BEITRIEAPHTAZL Securities and Exchange Board of India ( “SEBI”) %5 #) Haitong Securities India Private Limited (“HTSIPL”) Af &
17, Q4EHERL A% 2 BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) L8] (4AkA TAERHAT 1 ) (AR MAE, HTSIPL T 2016 % 12 A 22 Bk
FRABEEFEARAA AL (“HTISG") B—34.

FARRRE SRR E FRA LA DRI, AT hAA BIRHEARAA A E) A /REEE FREAZ AN ARAR AL R EERER.

AIMH AR EANE CHRAERR AT ERR, 12 HTIRL HTISCL SAEFT MR TR B FREARAARAZ (“HTISG") 8RR A LA E, T A LA RBUETE T RE T4
PRRMRIE, AXHTHAAANBERARE Y, #F LR, BAAFRE, ALHBALRA, XHTRANETIIILRZOAAAERBRTTEGAE, AXHHFHE/
TERBRAMEAZEARF B RN, EELARBER, AXRPRANEATEARRIES. WRIEF SUUEA KD E B OM AR, IICERA
TRAMRG FARAYA, LEORAFF—AREBROLR, FERER), QBUTARITALLY, AFATXRGTHY, BRARESNA LA, BLRARE
AXHTHEBGFEAGES R4, DAL BAEFAMSHN, P ENHFRAFNR G, BRESA QT FEERGELT LR THRE R, 2, bih
A B LR, WHARTZAREAAERRTELTE. o TRARLMHAN MR AT LERABEGRE, HISC REEF. R ARBAM LY RARRIET T
f£,

RA KA ZARRTENMITRI, HTISC AKMM XKL, RATEAR, EFRER, HTRNED LFARKUIA RN ETERRITESHA REIBLCUARITE R,
HTISG 945 R\ A RAn b LALHTE HIISG MR K P Foida RAEE KXMAE R ARG 0 XA BB TP ENIXSRE. HTISG THE S AL AR ERRE LR
—HAOBFRR. RHTRUEA XS RARAIREAT REZFR ) hE. BRI,

%17 1 B8 B 7 35 www.equities htisec.com , £H 254 X GE B FARGAE LA L4 RXZHALPIREHNNEE L,

FEXBPWREERE: AARLE A LI N EEE GO F AL FINRA RATEM B A RBA LA T4, FERTEE FINRAE X5 AAHAE B i d drhd, AFEarge
ERRHHF 2081 FNZIRA.

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.K. (“HTIKK”), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI")
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL") and/or any other
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members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

PR E 4o
RETIAAAL, FNEAH DR ARERERRARL Pt WETEARTET L) HRBAY IR AL AR RABR N EEEREEAR.
FRERANELER: BARFEARONA A (HTISCL) AT AR AFLRE, HTISCL RERBARERS 1 £2AEED (WSEALS) BHIENG . AHEREFFHA
GEARBRAG) (BBEAE 571 F) (LTRHASFO") FREHZHERS, EAZAXMEN. AFRRERRES SFO ﬁfr);wﬁ“%mxﬁ%" AR T RERBLIEAR
PREFBEZRANFE, BREMRBRRALRE PAENE SMBATAR., RAZREGRIARALRE T P AR E LR ETELFRE HTISCLAEAR.
%@&ﬁ‘%é‘aiﬁ%ﬂ?iﬁ AHFRARLE HTIRL, HSIPL 3 HTUKK 5. HTIRL, HSIPL, HTUKK ARIETHE HTISG 2 BB E NG, HALLE M, BRALEEEFHLRESHFH
RAMARBLIEAZ OAR, AFRREREARE 1930 £ £ EEAR 5" F 1506 LMD REME 1 AE Z2AMEFE 1 (“Major U.S. Institutional Investor” ) #= 1 L4
&1 ("US. Institutional Investors”) . @ £EAME R 2 X AFIREH, Haitong International Securities (USA) Inc. (“HTIUSA”) #stR&e R AR 1. EKIARTREN LR
#xH, ﬁﬁ#&#%$ﬁﬁm#&ik@éﬁ1o,€ BATEMIEARM A LRI LEEMNRS), R4 HTIUSA. HTIUSA 4 F 340 Madison Avenue, 12th Floor, New York, NY 10173, 3% (212)
351-6050. HTI USA &£ £ B F U.S. Securities and Exchange Commission ( “SEC”) #1447, 4% Financial Industry Regulatory Authority, Inc. (“FINRA") #1& . HTIUSA R %75
AFERE, LRATLT OANMT. AETEAT, KAARLIRENETEDR YA, FELBSMMFASRE, LRFEE HOIPL, HTIRL K HTUKK EH&#47E £iEASA
$ABIENT . www 9049 HSIPL, HTIRL 3 HTUKK 276 & A 2 M 524 FINRA #1847 4, BBLTT 46 R4 FINRA % 2241 £ALE 09 5 B ARG M A, AF RS
FATIRIK P B 0 X HIE R IR, ﬁﬁ$%mﬁi¢ﬁ%%&h#%lmAXﬁﬁAwlﬂ (845 ADR) THRAE—ZAR, EERAOEATRIA LM, AL EEEALY
4’3* AFRFLEDEARMALRI LG ETRARE. %l/\ﬂT EAZFHRLRGFEARE ZERAA BN EEEX. fwmamm%m} %é’lﬁwfﬁfrﬁéﬁ&ﬁ
EARMELB I LRI BNMEZ LER AT R, THETEFEAIMELBILHNER i)\?i-tf_@)xﬁ@ Joh, £ ERHA B BTA )0 T

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor

New York, NY 10173

BAABTE: (212)3516050
DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which s a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
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Inc. (“HTI USA"), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and

Exchange Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the

analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial

instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA

and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing

inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,

or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards

and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
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Haitong International Securities (USA) Inc.

340 Madison Avenue, 12t Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050
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People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [Co Reg No 201311400G. HTISSPL is an
Exempt Financial Adviser under the Financial Advisers Act (Cap. 110) (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-
counter derivatives contracts and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This
research report is only provided to institutional investors, within the meaning of Section 4A of the Securities and Futures Act (Cap. 289). Recipients of this research report are to contact HTISSPL via
the details below in respect of any matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

Telephone: (65) 6536 1920

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered

Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art, 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”) registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

Name of the entity: Haitong Securities India Private Limited

SEBI Research Analyst Registration Number: INH000002590

Address : 1203A, Floor 12A, Tower 2A, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

Ph: +91 22 43156800 Fax:+91 22 24216327

Details of the Compliance Officer and Grievance Officer : Prasanna Chandwaskar : Ph: +91 22 43156803; Email id: prasanna.chandwaskar@htisec.com

“Please note that Registration granted by SEBI and Certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors”.
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This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.
http://equities.htisec.com/x/legal.html
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