w0 2021/115249 A1 LA HUP YO0 T 00 0 A 00

(12) ?szm%i‘llAVE A mBYEFREI

Al

KB AR

PERTY LAW

(19) ﬁﬁt %n;,\rgl:}zﬁﬂ 21| > AN A U 0 O A A AR
5 B_T\ /\;ﬁ = (10) EFR A5
(43) |E PR 2
2021 ££6 H 17 A (17.06.2021) WIPOIPCT WO 2021/115249
D EfrERINZES: (74) KEBA: 4t = R & 7 2 =
HO5K 1/02 (2006.01) %+ B)(DRAGON INTELLECTUAL PRO
21) £ FIRM); H E AL midEse X B 148 K E1325
(21) EFREIE :; PCT/CN2020/134476 B b 0o 2102, Beiiing 100082 (CN).
(22) EFrEI1EH - 2020 4= 12 H 8 H (08.12.2020) 81) 45 (56 5], T sk R AR [ 5
(25) HIFIES TR {#37) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG.
(26) N FeiE= . hy BH, BN, BR, BW,BY, BZ, CA, CH, CL, CN, CO, CR, CU,

(30) fLTEHN -

2019112723714

(71) HHiGA: %

EF'

(72) ZBH A : X #}(LIU, Miao);

——,

R RS

2019912

v

1K % Y

‘7, Guangdong 523863 (CN),

B R

(54) Title: CIRCUIT BOARD APPARATUS AND

(54) ZBRAFR: HPAPCRE DL e

400

300

1213 (12.12.2019) CN

= KXo B IE A R 2 78 (VIVO
MOBILE COMMUNICATION CO., LTD.) [CN/CN];

- 7R % 168

R AR

4 #1685, Guangdong 523863 (CN).

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, E

GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,

G, ENS, FI, GB,
IN, IR, IS, IT,

JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,

MY, MZ, NA, NG, NI, NO, NZ, OM, PA, P

=, PG, PH, PL,

PT, QA, RO, RS, RU, RW, SA, SC, 8D, S

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UZ, VC, VN, WS, ZA, ZM, ZW .

B FEEE Fr7AFaMH, ZRE Pl 2 4tHihx

{%47) : ARIPO (BW, GH, GM, KE, LR,

ELECTRONIC DEVICE

200

.,-f/,f
500

=, G, SK, SL,
UA, UG, US,

LS, MW, MZ,

(57) Abstract: A circuit board apparatus, comprising a circuit board (200) and an electronic device (100) disposed on the circuit board
(200). The circuit board apparatus further comprises a refrigeration component (300) and a direct current power supply (600). The
refrigeration component (300) comprises at least two semiconductor structural members (3 10) arranged at intervals on the circuit board
(200), wherein adjacent two semiconductor structural members (310) are connected 1n series and are respectively an N-type semicon-
ductor structural member (312) and a P-type semiconductor structural member (311); the cold end of the refrigeration component (300)
1s connected to the electronic device (100) by means of an insulating structural member (400), and the direct current power supply (600)
is electrically connected to the refrigeration component (300).

B9y



WO 202171135249 AT IO 0RO 10 O T R 0

NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), KXV (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek#l (AL, AT, BE, BG.
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
[E, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

A E PR T
—  HIEERRREIRE (5 2143)) .

37 fE: — MR EE, HBFEBE R (2000 DL AR EFEBEBEHR (2000 FEHE 7234 (100)
LR EE B EH A HE (3000 FERETE (6000 , #HIA4H M (300) A 45 5] [ i B 7 W 3% R
(2000 EWRPDHANFEFAESGHH (3100 , HABBR MW FEFAEREG WA (3100 Bk, H 5 A NTY
Y SR WAE (312) PRI SRS MAE 311D , #HAHEMH (300) A5 HEF24 (100) A
A SR (4000 AHE, BIHETE (600) SHlE4AE (3000 HIER:.




WO 2021/115249 PCT/CN2020/134476

WA R EF AR B F XA

8Kk FIFHILF]H
A¥iFEFHA 2019 F 12 A 12 AAPERXSPEEAPIFES No.
2019112723714 8948 e A, H AR @35 a2 T

BARAR IS
A BRI BGBAT IR R AR ARIR, L R —FF BRI E AR T %o

LR-X: &

Mk 5GIXEMARE, T IRGNRARRMESL, ©FRE&EITAFTAE
PHRLAFER ZNRE, AT T RGORETE, WHT8#LESE
S 5l b M A AR T MK, BT IR A AN AT A R,
TH BRI, RATELRKERAR. € FEE S AEGRKE, FRIEZR
R EH, R ARNREFFZRERLR, RE SRS R, SHALE TR KK,
WX & 09 SR M, e bk ik 3 4 K (Surface Mounted Technology,
SMT) 4& 8T &894 BIE K, A K @mamm-]y, R&mft ™ Tz
I M, BRI AR SRR AE, BERRANRT T EARS EARAAHE
FEERRA B F AL ), 8L PCB #AF 1 5 AR 5 & 2 3 )AL Y
B RERZ—,

AT 2 R &9 PCB b & B 48/ 3R 2338 A0 FR A R BEA BG 35035 7 &
M, TEEMBAREGREGE AR T, BERRE, —AKH
M TCAF ) & d @) J B 2 AP AR, EEEARER AR R R o XS SR At e B &
w AR, WHEAERLT 7RG, e RARA, RBpEE faMivF > 5
SNBSS AL, S ERER. mARKAERRK, EREEAGRTH
N E B RBALZIFT AR B, BINE TABDLEALHFORERA, L
B A8 Fow K Mg 25 PCB M.

BATay ik R E Y B ade Fags b 1. REBEM4 8 F s ittf &
B T KL R AT 2. B & g maa 2L, 5R4 383

1



WO 2021/115249 PCT/CN2020/134476

)2 B i ARARRAR ) A ROCRARRARZ 30 R R X INA €T 1R %
Y £E A T 5 B K

R

KB BT —AP IR VAR T IR G, VAR IR 6930 77 S Bk
MR E, BR3TE-Fix&a4m = AT agFEAa,

A KB B 5K 545 A K AR SR LAY
AT ERGBAG, KRAWERGIATT —MHERREE, LFETRERKR
ABAR B AR Loy T 34, MMAERBRE I LOFERNSAF LAY
R, PTG B @ &R (a1 E AR e Rm Lay 20 RAF AR E ) 4,
AR AR B AN K FAR S A 8 i AR B BE, ELARAR 89 AN BT i 3 AR 45
MAF P — A N BFFREM, 57— P RFFREMHF, PTakHls A
AP TR T BRI ER LnEmr, AR S AF B3I s
A 5rA R TR AE, TR LAY R SRR LB B EE,
AT EARMAE, KAPAWE®RPIENTTT —FEFXE, GEe LA
KA FEARE

AKEFRRAQEAR T ERBEIVUT R & 80K

AEFANFOEREREE, FEFTREFTHETEMHE R A EM46% 55
i, SHARRERE, CAABRFFHREMNFANETRERS, £E
FAEFN Fal F AL TAEF, FFREMNGFLEEIA R TAEE ERIFHLS,
A, TR WIRAT T mRERFFREMNF AR EESZ TG,
M FEBILACROLATER T FFRENGFLE T EH69—33%
AW 7 —3wAFE, MmEFFHREMNHFFLECTEMH0—%EE, 3tmx I
stdr,F BRIk, HIA GG kAL, KA AN E FRELE R
MR AR F &M, AmBY TIETRGWEHNNTE, THT N, F
5, R FFREMGREHSRBTREANB AR E AT TR, KK
R’E T HARE,

'+ B %, BA



WO 2021/115249 PCT/CN2020/134476

sb A B3 BF 69 B P R) SR T A AR R BH g sk — 2 SRR, A R AN R BH B9 — 38
, ARG TEMREP A LB R TEERAZH, JF 4RI AR K6
NERE, EHEP:

B 1 7 A K B 5% 76 45] e TF 89 ' FE AR 3R B 89 7T

P 2 Ay A KO 5K 5647 TT 6 B BE AR89 T & B

K 3 A AR R SR 5a 5] T 69 il & 24 69 T B R

P 4 Fy KOS 6P T 6y F FARGE A A 5 — AP iR T R

] 5 A KOS 5647 N TT 6 F ARG A 5 AP iR T

] 6 H A KB 5 5647 N TT 69 ¥ F ARG 89 5 APk B B

% B AR 101 B

100-% F B 4F; 200-€ 54k ; 210-:830; 300-%4 404 310-F FIR & A
5 311-P B FFARE MM 312-N B F FREM M 320-5 —F24K; 330-
%GR 400-28%4 & 500-# h s 600- B W IR

= & -
N

BRI 76 77 X
AAERKRAG B 6, BRK T Efh &2 F i, TERFLEESKKHLK
KA BRA S GRS R KRR T ERITHE. DEHMALE, R, T
iR 0 5K AP R K —20 0K 36lp], m A ayEeF. KT KK T
By SR 1P, AABCE B ARA R A XA MBS Q&R T AT T T RAFa9 T AR
i%%mw,ﬁ&%ﬁﬁW%#%mﬂo
T &AM E, #FmiLH AR FZAE BN TR T £,
AR 1, RERPINTFT—FFERRIRKE, I ae kK E e iEH
2044 300, BB 600, IR 200 VAR R B A B IR 200 L&Y wF B4
100, %2847 300 L3R [Hix E AR 200 Loy 2 0 HASF FI08 28 m) 4
310, ABAR G AN F FARLE MM 310 B EE, oA A4 N B H FARE M4 312 4o
1%&%%&%%%%1% 404% 300 A BT & -F B 4F 100 69 —M% & A 4
G, AR 300 BT 4N ST R R T B4 100 AR, 4R H
S84 300 694 sa 5T R4 100 4% 5. LF#4aE, AARAER 600 5
H A 284 300 ik FE




WO 2021/115249 PCT/CN2020/134476

KEPNFTORBEAREE, e TRETWETEN 100 55484
300 694 3miEdE, SHARIR 600 il )G, wASEFFIREHMF 310 By
WFRAHER, AL RAEHE TSP, FFEREMHF 310 £k
ReA AR EABERMS, A, TUGBTRRMRID T &R FFIKRE
A 310 Ak Z#A4 a7 m, LA FIRF LA LR 600 69 77w =
B F FAREMM 310 FLE-F B4 100 89 —3230% 75 —35455), AdmiEFF
WEEM M 310 SEL T E 4 100 69—3pF R, SEmE IS -FEH4 100 493
W HIA G RREG T EAAL, KRE P NTFa0ERRE T L E IR
PR FLEM, AmBY TIETIRFNERN T, TAHT DR, B, £
Bl ¥ F ARG M 310 69T # B R BEREARAGORBI A T AR, KRKK®E
= T HCARR

H, AHE 3, FFREMG 30 PARRASN, BREFEG TG
AW AEG T R, FPAFEFARGEHMNG 310 PHAACRALR, #E
M T —3mR B B —3%m, KEXRARTE, LI AXZTHRARG TS, FF
REWER G —35, KEERG K, FAGEREERRR . £KREHRP T, 3=
B RIAO TS, EFFAREMM 310 FAE TR 100 89—3m A A5, ik
AR BT -F A4 100, ¥ VLA T 269 K, VMERRB T R a9 T S 439

FFREMM 310 B REEAL, FHL—amANER, MAD—RmLiL
AT Mg, ¥ FREMM 310 A& TAER, RELEF FHREHMH 310
R #eaaF MR, ATEHLFFREMNMS 310 Y#FEELS, it H
B TAERE BB AT S htw TR &R, T UAEF FIREH 4
310 89 #smix E #3500, #3& R 500 691% & =] VAFE B 3 F AR89 Esm 3E 47 B
A, AR SR M 310 B HGHBEE S, HR, #HRS 500 5
FFREMA 310 Z MR IZ A LG EE, IHFERGELRE,

B K E ] P, w34k 200 7T ¥4 PCB 4k, PCB #& 7] VA FL.4& %] ». PCB
KIF 23 PCB K@, 75 VA4h A M A& 8691 X, A EFHE A, L5 VA
SR A & AL 2R

SR 2, ARFEHP O —RFE T P, ERIHER 200 £ AF %8 5L

4



WO 2021/115249

PCT/CN2020/134476

210, REWIFFFHREMMHF 310 R A£1%Z:830 210 7. A A IR 200 L& FH

36 094x B R TR 8 FL 210 B F AR &4 310, T VAR F AR &4 310

B, 3548 200 450 —4K, M Bk —F e B AR, (kTS H bk

gt — W [F 4K

R, @I 210 BT URE VY AP, FFEREMNH 310 693 E 53

L 210 8982 RS, EANFFREMMHF 310 st e A — A3 30 210

b, AWM 200 LKA AL 210 5, ST AR L 210 X E s —HE, BPE A
BIL 21042 TRl —A & E, AR ALEIL, [&FFRE4 310 69578 £

j]Ué%J jj’f%ﬁ;?o

gt — 4 My T LR F FARZE M 310 89 78 5% 4 Ak Ad 258 30210 697 5%,

KA FFIREMF 310 493

G5m AR B L 210 09 sE, RIGiLARAR GG F F

WEEA A 310 BT sR3f AR ik, XA AFFIREM A 310 4902 L 17 %

L E SRS 310 64T A B R F B M 100 #F RSO RTHE, ¥

FAREM A 310 69 MR A S 1E38 2 B IR 200 ASMOGIL E , 8 %3
HERAPRAEREMR 200 L, AmEE ot @ 3840 200 69 E % TAFE %R .
SR 4, BKREHAP G — K77 NP, ke R FFREMHF 310 R AF A
AN, IREASFE FARE A 310 Z AT AR A — A% —F €K 320 SE4T7iE 3,
XA —F AR 320 VT VAR R A FFRE A 310 a9t —35%, EARANF T
REEMMF 310 5 5 —F 9 AK 320 Z A mx “U” FARIZEH), BP T ik ¥ FAR 44
# 310 SR F 34 100 69 —3578 i ocsm, fikFFREM A 310 4975 —4
TR SR, MmEtITE IR, HAR, BEARKEF T, ANFFREHNHSF 310 Z
AL AN E B —F 2R 320, BERANFFREMMH 310 Z e &,

FHAE A F FARLE MM 310 89 —saa B nidis, ERANFFREMNH 310

Z WA VT FA, T A R ARG A 310 Z 10 69 B EK, ST AR G
Fado 3R B AT RO, e R E R k4 200 L4958 3L 210 X B R AR BARE B AR
B ERBP Y AR AN FARE M 310 S X AP 24

2B 5 A2l 6, H3

: 50K 45 H £

- 310 B9 =AU B, ZFFIK

SEMME 310 Z ) RI%E H—F 24k 320, W) likE SR LEM A 310 48 AR

B, VMRS AF g RGN

- 310 % Ak, “

S

W7 eyt K. & &L F R Em 4 310



WO 2021/115249 PCT/CN2020/134476

Z 478 E, WNERLEFFHREMM 310 2 MEEF—FEIK 320, FF
WEEMMF 310 AW % & 400 69—3a 4 % —3%, FFHREMHF 310 FHLL
B 400 89 —35 8 % 3%, ZAF FAREMA 310 B[R E, FFARE M4 310
09 % —sm 5 ARAR 89 F ARG MM 310 69 5% —57:8 5T B —F AR 320 Wik,
HFFHREm4 310 995 =575 77 — ) ABAR 8 F &4 310 89 5% =378
A FH—FRAR 320 ©iFE, P EINFFREMNS 310 Z F] g BARE, iy
BHL, AW IRAERITF FREMMH 310 B, HFEAMNKNFE —NF R4 310
B9 % ZdmiR N, PR IFMIZFFREMH 310 69 % —37R7 8, FMAF
FFARLEM A 310 895 — SRR N, RBMAB AN F FIRGEHMH 310 895 =35
A, IFAN B AN F ARG A 310 89 F SRR N B A F AR M4 310,
VAL AL BT A AR LE A 310 09 5% — a3 R b sn, wmakF FARE MM 310 89
Fr =3 A A .

Y FAREM M 310 2 BB 554 200 _Ea9@ 30 210 A E, I LUF 5 —
F AR 320 & 23830 210 6935 2 &

B 210 eLIEA @ 2T B4 100 89 5% —35fh & 2 -F 54 100 49 5 =37,
BIL 210 695 —3% 5ARARRY:E 3L 210 89 % —3RZ AR B H H—F 44K 320,
HiB 3L 210 895 =35 5 5 — /MAa4Ra9:830 210 69 % Rz X EA % —F %
R 330, VARbik % ANF AR M4 310 Z Ak B 3K .

& ARSR P e — KT XNF, FH—F LR 320 Ao =7 EAK 330 354
E/E TR, &5 FRARFARGHANFFREMN S 310 FAGR N, Likd
ERBRE, Pl B FARTURFELRERE FRELEFHAERE LA LR
200 L&y F e, XA B —F AR 320 AKRAU), T AR F] R = 3R 200
L2 aysisy, EFFIREMMH 310 Z M e9HZE R eyt e, B FI4E
Ry LEM T 20

LI, @T % —FE4K 320 AeksA, BARERE, BHLEZEH
A 300 Ao B4 100 Z MR B — B8R, 1285 ST AL
25 % 400, %% )% 400 T AR ST A B RIKF LA RAFFRIEL% D
Mo 2% % 400 89 228 25 8 AF FWHREMMHF 310 AR 25 -FHGLE,
ML E TUARLEFRAX, AHAREFEMH 100 5834 200 Z A7) 847

o

6



WO 2021/115249 PCT/CN2020/134476

wiEE, BT 4% E 400 H—/NEREH, B, REALY%E 400 N34
W, RAmegkRIE) . BETFEM 100 L E LAY E 400 L, T4
% % 400 5 %A 48 300 694 305409, EbB %% 400 6908 B 21K T &
F R BIRETEFEAH4 100 8985, 442 400 T A58 -FZE4 100 &9 %
KA T AR, T B4 100 2H 2 Ke94id, AmfEe T34 100 £
7 Wl S GBI

R AR 89 7 — R RET AT, H— T2k 320 A2 =5 AR 330
PIREAFEAF AT OR ARG FH—FER 320, FEINAWLEZE DI
STV A ) A 40 300 B F B 4F 100 Z A a9 8% 444, BB B — F B4k
320 T AL T B 200 EAEEARE, LERIHmERZIKR 200 K F 693,
B ok, [ EAER AR GRS LR, TR ARG B EAITERE, KR
VR AR B AL . BLB, BRAE NS4 E 400, ARSI AT A F FAREE A
# 310 52 F34 100 2 M 42%, AmALBKAKGIER. S8, ATibe 5
HAF 100 69 HC A R A I3, LA T REGF FREMH 310 58 F E 4 100
Z ey s e At LT AR T AR 5 AR 5 F B4 100 Z A58 B 8% & 400
B4

REAPILNTTT — A EFRE, Qe EXPTRERREE, K%
AP PTG L E R B F 4, ARy T8 TR0 4
meyFib, THT =R, B, ARFFEREMNE 310 R ZTHLRETRE
G0 52 ST AR R AR, R KIS T s &

KRB A NTF e F i & T AR FA, FHREm, ©-F8 38,
AR AL, TR F R FIRE, KRRPFEEP IRE & T2 & 69 LR £,

AR ELEP P F oA AE N REPZ R GTBE], ZAFK 61
Z BN R A IE R B RF G, BT AR AT R BR8], B B4
R, LN R A

A _E R B AR A KA A6 K3 dm €, F+0R B TIRS R A, X T R4
BARAAR KV, KXATAH &AL X AT, LUEKEKHGHPRIEZ
NETAE G EAT 20, F R, A#tSHF, AR ERKAORFAELKTLE
Z N

e




WO 2021/115249 PCT/CN2020/134476

R A & KB

AP BREE, ALFER R (200) AR IX B AR IR (200) Ly
2,5 54 (100), P 3840 38 B 3L &L 45504 84 (300) A= A R (600),
PIT iR ) 04 4844 (300) eL46 W) %1% B AP w354k (200) &9 £ ) o /N F-4K
M (310), ABARGY AN F FARZE M4 (310) $BEE, HARARGGAASAT
K FARGE M AP — AN N A EFREMH (312), 5—AH8 PAFFIRE
#AF (311), ATk alA 44 (300) SAMPTE ©-FH 4 (100) 694358 A 4
% EM, PTER R %4 (300) B PR R M 5 Rk & -F 34 (100)
HiE, TR AARER (600) S slAa4 (300) ®iEiE,

2, RFHFAIEZRK | TEOGERBREE, P, FrEe%k (200) LF
XA Bl (210), TR FFARZM4 (310) R EAEIL (210) F,

3. MR/RANZLK 2 e RmEE, L+, k@il (210) 9% =
EVAHBA, R FEFAREMMG (310) HEFTE5EEIL (210) &K= 48
5, BAOTRFFREMMF (310) A2 FE—APTEAIL (210) F,

4, RFERFERKIPTAEGECRMEET, LF, L FFREx4 (310)
09 7 3m 4 A AEAp £ PR B 30 (210) 89A 35, a5, TR FFHREm4 (310)
Ay A 5w - A b Brak i 3L (210) &9 A 5.

5. ARFERFIEK 1 TR ERKREE, L, TEFFREMH (310)
aiE TR a4 (100) 8% —smff e 5354 (100) 495 =
5, PPk ¥ FAREGMM4 (310) 89 % —3n 5 AR — BTk F FAR 244 (310)
By B —spz M R F—F ARk (320), FrEF FAREMM4 (310) 895 =
S5 ARAREG 5 — AT F FAREMM (310) 898 —smz M w23 % _F ¢
R (330),

6. RIBERAZEK S AR RWET, L, FFEE—FEIK (320)
A& BT, s —Fuik (330) A&5-FH

7. ARFERF|ZRK ] ARG RMEE, L, TRBRENTALEE

(400), P22 & (400) 42T B &l % 2844 (300) A= prat w5 3544 (100)
Z W), PraElAasr (300) 694 smidad prii et & (400) 578 €T B4




WO 2021/115249 PCT/CN2020/134476

(100) #%.

Ht

8, MAERAEKR 1 T wBRET, L, MAAAIT L F FIKLE
- (310) 384 F & ¥ Bk,

ORI A EK 1 £ 8E—MATARM IR E F, L eLiE# A (500),

Bk Fe i i (500) X F AT 44484 (300) HH A E-FEH4 (100) &9

—A

10, —F®-Fi%54&, AHEFEZRK] 2O FE—NTAEGEIRRE T




’0‘0‘0’0‘0‘0‘0‘0’0‘

L
NEN\E—N=N /
> §///§ §///§\ §////:

\\\\\>\\\\\\\\\\\\\\\\\k\\\\\\\

310




400

B
x\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\%

311 //// T V2 7220 72777

310{312 SR R Y S N N I VR 330

73 777777 777777 222274 0722227

\\\\\\\\\\\\\\\\L LMY

500

600
/
|

312 311

REEaEEE



WO 2021/115249 PCT/CN2020/134476

320
310

~—

N P N P N P N P N P

A 6

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/134476

A. CLASSIFICATION OF SUBJECT MATTER
HOSK 1/02(2006.01 )

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOSK

Documentation searched other than minimum documentation to the extent that such documents are included 1n the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

|
2

CNPAT, CNKI, WPL EPODOC, IEEE: - 5-{&, #ill¢4, ¥, G501, dasg, N2, PAY, Him AR, AR, BIFX, circuit w board,
refrigeration, direct 1w current w power w supply, semiconductor, structural w part, type, cold w end, insulation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 110996491 A (VIVO COMMUNICATION TECHNOLOGY CO., LTD.) 10 April 2020 1-10
(2020-04-10)
claims 1-10
PX CN 110620869 A (VIVO COMMUNICATION TECHNOLOGY CO., LTD.) 27 December 1-10
2019 (2019-12-27)
description, paragraphs [0023]-[0042], and figures 1-2
X CN 2095907355 U (XINXIANG VOCATIONAL AND TECHNICAL COLLEGE) 05 1-10
November 2019 (2019-11-05)
description, paragraphs [0024]-[0031], and figures 1-3
Y CN 105890066 A (HISENSE (SHANDONG) AIR-CONDITIONING CO., LTD.) 24 August 1-10
2016 (2016-08-24)
description, paragraphs [0013]-[0021], and figures 1-3
Y CN 201680648 U (SHANGHAI QIBAO HIGH SCHOOL) 22 December 2010 (2010-12-22) 1-10
description, paragraph [0016], and figure 1
A CN 203478683 U (LLAI, Yaohua) 12 March 2014 (2014-03-12) 1-10
entire document
Further documents are listed in the continuation of Box C. See patent family annex.
Special categories of cited documents: “1 later document published after the international filing date or priority

cod ¥

* document defining the general state of the art which 1s not considered
to be of particular relevance

»earlier application or patent but published on or after the international «¥X> document of particular relevance; the claimed invention cannot be
filing date

»document which may throw doubts on priority claim(s) or which is when the document 1s taken alone

date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

considered novel or cannot be considered to involve an inventive step

cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be

special reason (as specified)
* document referring to an oral disclosure, use, exhibition or other

| o)
d
S

IMeEAns

| o)
~
S

considered to involve an inventive step when the document 1is
combined with one or more other such documents, such combination

being obvious to a person skilled 1n the art

the priority date claimed

* document published prior to the international filing date but later than .. &> document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

19 February 2021 08 March 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing

100088
China

Facsimile No. (86-10)62019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2020/134476
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5168339 A (MATSUSHITA ELECTRICAL INDUSTRIAL CO., LTD.) 01 December 1-10
1992 (1992-12-01)
entire document

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2020/134476
| Pat?,nt document Publication date Patent family member(s) Publication date
cited 1n search report (day/month/year) (day/month/year)
CN 110996491 A 10 April 2020 None
CN 110620869 A 27 December 2019 None
CN 2095907535 U 05 November 2019 None
CN 105890066 A 24 August 2016 None
CN 201680648 U 22 December 2010 None
CN 203478683 U 12 March 2014 None
US 5168339 A 01 December 1992 DE 69130654 Dl 04 February 1999
EP 0455051 A2 06 November 1991
EP 0834930 A2 08 April 1998
US RE35441 E 04 February 1997
DE 69132779 Dl 22 November 2001
JP HO043475 A 08 January 1992
JP H04199858 A 21 July 1992
JP H04199859 A 21 July 1992
JP HO04199860 A 21 July 1992

Form PCT/ISA/210 (patent family annex) (January 2015)



FRApIHZE

HO5K 1/02(2006.01) i

& K1) 43
Fo & SiE

B.

M (IPC) B3 [F] I 1% FE

EfrfE R IR S

Z T AN IPCPR I 7328

145

PCT/CN2020/134476

For &R W) B A PR B STk (R BH 7328

HOSK

RGN IRE)

A

—2

-

(&

TR B8 AT A Y B A AR PR B SRk LA A7 ) A 3R SRR

| FrAs 22 B 2 5 1Y)

CNPAT, CNKI, WPI,
circult w board, refrigeration, direct 1W current w power w supplyv, semiconductor, structural w part,

type, cold w end, 1nsulation

S

i 12
EPODOC,

HEZPS %ME
A, F

(K
[EEE:

T
Sy

7

,E’JT/‘%?M Chn A
?Tﬁ']’ éj:*ﬁ#F? éﬁéﬁ%

—

T

1))

N#Y

pAY

o ol

1R, B,

I
120 2

C. PRI 1F
K AT SISO, DERY, J5REAHSC TR R EIEES
PX CN 110996491 A (ZEREsNEEBE R ART) 20204 4H 10H (2020 - 04 - 10) 1-10
PR SR1-10
PX CN 110620869 A (ERBZEEGRAT]) 20194 128 27H (2019 - 12 - 27) 1-10
BEEH A5 55 0023 ]-[0042] B, Bﬁ~. 1-2
X CN 209590755 U Gt 2B R=2F%) 20194 115 5H (2019 - 11 - 05) 1-10
BB S 10024 ]-[0031 ] B, FiE1-3
y CN 105890066 A (M= 1L ZZSEAETRAT) 20164 87 24H (2016 - 08 - 24) 1-10
A 10013]-[0021 By, B 1-3
y CN 201680648 U ( F¥ETi-EE2%) 20104 128 22H (2010 - 12 - 22) 1-10
HAHREE 0016 By, FEE1
A CN 203478683 U (#ifE4) 20144 3H 12H (2014 - 03 - 12) 1-10
2
A US 5168339 A (MATSUSHITA ELECTRICAL INDUSTRIAL CO., LTD.) 19924F 128 1 1-10
(1992 - 12 - 01)
=0
BETS e G VLI A«
x 5| EARSEH. “T” TEHH iﬁuﬁ:?ﬂl g A, S5 EIEATHA, Hoy 7
“A” N HAFERIFHRIZE R T IB SR — BRI SCHE KA B R B BTE B SO
«pr ZEEFFEIE R SRR B A TS i R £ A “X” FERlFHRBISCHE, BAE EAZH, AE ERRIPIIK A Z
1 IRIARE RO SR BUEE o famknah, Sucisn BRESRARTHEGE
Bty el sl AR DA Sl RS2 %] A S A A B 5 1 LA, B
«0” WROKATF. (EH. RYSEAT R AT A ATdlEE
epr A ELSE T B A E (R BRI A AL B S &7 B AUISCE
| A 3 32 P 52 Y H 3 = AL 224 25 25 ] 1
20214F 2H 19 20214F 3 H 8
TSA/CN) 42 FR FIHE 25 Ho bl SHUE M
o [ [E ZX F1 A A (ISA/CN) XIJ&\[J
b G 5T T T X TR 6 S 100088 s
fEEE (86-10)62019451 HEEE 86-(10)-53961304
PCT/ISA/210 3 (582110) (201571 H)




EFrfeE & £ o5 B 1R 5

XTEIEENRER

PCT/CN2020/134476
SR 3B L RIS Pl R Pl
CN 110996491 A 2020 4H 10 T
CN 110620869 A 20194 12H 27 I
CN 209590755 U 20194 11H 5 y.
CN 100890066 A 20164F 8H 24 y.
CN 201680048 U 20104 12H 22 v
CN 203478683 U 20149 3H 12 T
US 0168339 A 19924 12H 1 DE 69130654 D1 19994 2H 4
EP 0455001 A2 19914 11H 6
EP 0834930 A2 19984 4 H 8
US RE30441 E 19974 2H 4
DE 09132779 D1 20019 11 H 22
JP HO43475 A 19924 1H 8
JP HO4199858 A 19924 7H 21
JP HO4199809 A 19924 7H 21
JP HO4199860 A 19924 7H 21
PCT/1SA/210 R (FIREFFMF) (201541 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

