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(57) Abstract: An intelligent power module and a method for manufacturing same. The intelligent power module comprises: a substrate
(16) serving as a carrier and having a first surface and a second surface opposite to the first surface; an insulating layer (17) provided
at a first surface of the substrate (16); a circuit wiring layer (18) formed at the surface of the insulating layer (17); circuit elements
(14) reversely mounted and welded at predetermined locations on an upper surface of the circuit wiring layer (18); a radiator (15)
surface-mounted on a power element in the circuit elements (14); and a sealing layer (12) coated at the surface of the insulating layer
(17), covering the circuit wiring layer (18) and the circuit elements (14), and exposing part of the surface of the radiator (15). The circuit
elements are electrically connected in a reverse mounting mode, no metal wire is needed any more, and the cost is saved. A radiating
fin and an aluminum substrate are fully exposed outside resin, and the radiating effect is maximized. Even if external moisture invades,

it is hard to cause corrosion because there is no metal wire.

G ME: —ME R ERR L LFETT % B

FRMMAHN B E —REAER (6) ;
B (17) RHMHEBALE (18)

MR B A EAEE. BAS - REMN 5%
WETEMR (16) MHE - RMEWALZERE A7) BRT A%
Bl RS THEBAMLE (18) I B3R W€ 05 0 oo

(14> MEFETHEITI (14) FTRIPRTAMEMRG (15 REETAZE (17) KR, &k
MR (18) MBI (14) EH, JHEHMSE (15 MAREREMZHZ (12)  BEAETT A
fEmBk oIS, AHFESEE, TE TRA, KRR SRR S 2k M AW IR, &R R
JERRRRECR, BMEAMIBEANIR, B CAFESRL, CXE LR



WO 2018/018847 A1 | IHDL A0 00 0T 0O 0

BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DI, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
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, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, ZA, ZM, ZW.

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

—F R RS FARRBR AT &

KeFEZRLTF 216 5 07 A 29 BRIFTELHE. ##FF 3
201610624890.2. % 8 % AR A «“—FPH feoh FAEE R L H)3E 5 iR b B F A @
AR A, BEARAN LB HEASERTFT,

AR
KL PR B To-F R348 DA, LETAR—FAaesh B3R R L4 %

Tr %

HZHEAR

%7 fe2h EA423 (Intelligent Power Module, IPM) 52 —#f44 &, A b, F Fo £ 5%,
BB PE ARG SN RIRHEF 5. IPM o) R X B4 55 /R IR S B3 E R
—AL, FABA LR &R, Dd A RSN B, [PM —7 @4 MCU
EHES, B8 ek T4, F—F BR ARG RSENEFTiEE MCU,
HEsa s EMAk, IPM AL SERE. §TEREFRERIFERELG T
Y, RAZELSTIHRAEUHGRABAESAE LR, LRIAR, B2V,
&5, ARIES), RPAREG—FEAG )& F 24,

RN BRI ES SO I AT, pTRATAGEIMM, HEG
EAPRE T, HBRASRF G FARRN IR G, T TIATH o) FARRAK
PR 4P T & B4 0941, HRARBBRNHRETEHFER/RE, §2
LA R AR TP B HAIS 5 5| By 2 8] 69 18] TR NPT R AT RE o) R AR 6 3R 8,
B, PTAKRAFEREANGSELET, BB THESRTEKANGHKE
B TFTAAETH, Se&BE& LR, EXMFIREEBINELSBRE QB

1



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

A B B B R A, SR, AT AL AL MR B A IR,
P AR R B AR K A R IR I E R, LR R ARE, AT
KEHFRL.

Bk, KD IEIAE RRAAFN B, S F AR EG RS, 2 FKY
MR AL 5 TANR], Hh0 T A5 #hsh AR e A LA, ThE R R 6 P Kk &
AT AT AR, I, BRI L L G A R AT AL R A Y Bi% A
BETAK, A FRERURSG, BRAFHFTRE LD ERRGARAESRT,
Wl T A R B AR e R

AR B

AL G ARG RIA FARE T, BTG TT M A A oh FARR A IE
RIS 2E M) 64 TR RARAR A Rl Tk, T EARIEA AL FARR I RAFHAR T
SE MG B BT TR T AT RE 2l R 64 R

AR PRI FILN, —HFRAFRE, ass: BAHABK. BFF—XK
& h % F — R @At e F R @R R E T ARG — R @
By MRTHER%G ERTGOUIEAXE, Bl RETHEelRE Ee L
REPUEAL B0 RN WA TR LU T 6 R AR AE, R
BT RSB R RE, FHEaRAmREAORAMEL, T RITERAE
Wy RERE G E I E,

P, LAET| My, PTAREAEEQIEFLALGT I BIRE, ik
5| ey b PSR 5| e kT Sk B 5T B PTiE dBEA XS[ AT,

P, PTG EREmEEAEE.

P, BrdRsh BT A @R R,

P, PTRBKREHBEMA.

#—Ph, PTRBHEARIEE.

R RS FARS R A AORA: BB KR I A AT B i 4,

i)

2



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

FHEREBIRELR, TAHTRA FBRAR FRERZEES AR @,
R KR AR GIABOR,; BRI ERR A NIR, BAHACTRALEE B, TAEUAMH
AR 4

AL 5 — B 6 TR G o B 09 418 7 %, L TF F IR

TV A BRI, TARERNE —REBEERLG%E, T, ATl
WAL BEH ik — k@AM 6 % K d; TR 8% EREHR ALK E;
TR QAKX B B R RAM, A, P et oie ey X3
fo; FATRGBRAM PG ETI EEERAR, THEALLENATOER
HE, WA BB AMEE TR RN A BREGEIHE.

B AE T B AR S 0 R RACR R R TRI AR A E 4
JBy s IR T LR & Q3T AR E IR B 2at £ T R @ BB ] do il Rk 6 ALXE L
fETERBREATAFHRIE, THTREEN, BRETASHE, BRT L
CERRR, BMFRAFRRGHEREE R TS, FERFFIRSG, #H—
PR T A7 hoh B AR 6 AR,

B B 5,9
B 1 (A) A RK I EHRAGRBEG A e oh FAE S e R LA ;
B1(B) A1 (A) ¥ XX Keg3dHE;
B 1 (C) ALK G2 FARRR LI EH B G RAILE
B 1 (D) AL ez FAHE R 64 T R B FALE ;
B 2 4 KA O LB IR feh B AR ey 4 T L RAZH,
B 3 (A) . 3 (B) 2R A ARK PR G FAER B3 7 % F FI4E w387
LA RAF ML 7T F B
B4 (A) H3IBeg R+ 4w A,
B 4 (B) A% Breg L5 & A,
B 5 b fEsh B A RIS EERAR G TFTER

3



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

B 6 (A) F=6 (B) o5 HEBEwEAH. 7 ey MAFHAL ST & B,
B 7 A% ek oh FARS e Bl ik B L T & A

) 8 A% it oh AR 6 #li8 T ik 69 M T T & A

B 9 A% RARS e hli 7 R0y TR AR A,

EAR K3 X

H T RARLRNEMRIGEARER, BARATERRABRIWFLRNE, VA
TFLAOWMEREHRG), sSSARLRITR—FF @, F R, b TR
69 BAK SR A BUSAR AR R A B, FF R T IRE AL,

wE1(A) . B1(B). B1(C). B1(D) i+, FrhZEErs
HHAR 16, W% E 17, WA K (WAL 18, BRI 14, MK 15H
REGOEE, FeB B TR B L 18 AT B 11, FFHELRALTLE
EPTR BT 14 T RBEE 17T EREGEHE12. £, B1(A) 2
AL R e oh AR 10 49 LR @A, Frd#a s 15 ALAREE, B
1 (B) ZLEHE1 (A) 89 X-X &KeyB@BE, A1 (C) ZEHEEPTELKET
14 89 PT RS E 12 BOALE, B 1 (D) RAL A e sh B4k 10 64
TREWALE .

AR 16 B ae ) FAE S 10 098tk , B —Amf L iz E —Kaiast
BE AT, B%E 1T RETHEARNE —R@. BBAXE 18 R TH
R B RE, IR 14 Bl FETFREARRAE E 18 69 LA &M/
B, HMAB IS HETARORAHN 4 FOHEAH, BHEROETLYLE
17 4@, HaALE 18 ol Al 14 BE, HEPTERRE 15 F5K

ARy, HETM A FEAEEZM, w IGBT %, 544 H LIGBT. #&#
BABRMA, AR RO TAL EHATRARLE, i, BHEHE

4



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

A &

H— T, BRFLKISHRLE A%, ARTERE B 11 694
IREG I LR, ARA T EIT A 18A. F1p 11 51Bp)F & 18A i85 A ATk w3k
Ak 18 ShaEAb, PTG Bk B EABE.

VAT BB AR 69 S B £ .

B34 AR 16 £ 8 1050, 5052 MR e 4e M magE mAt. sk, HTH
TR, TR 1050 69441, A TR G, ToAikdd 5052 494844, AT
RGwE, A48T B ATFEMR AR, H TR GEAM, LT ATErRR
fAb. BHIMR 16 692 LT VAR 1.5mm~2.0mm.

15 F A6 o — AR E G845 17 2T Akt 4 2 & 100pm ~200pum,
AT E 2W/(m*K)~3W/(m*K), Edb, H TP HRAFRGFHRME, TAnFER
J100um, A TRSGH/E, TeAigsEBE 200um, BE—KT AL 200um,
b, BBEF ARG, KGR TR RS,

AT 2R, 18 w1 B 5 % 8] vA B ag 4Rt iE i R R %4k 69 T XA E R
AT ik 84, BTk w2k 18 69 LA @ T A RATHR LR, AT A, Frid
WAL 18 69 EEA M T ASATEBLE, AFBLATRARCERTE
#y, ER®@AELE.,

WU 14 BB R B R PTIAEAK 18 £, BT WU 14 AR dhik
FERMEFA R, RAQERWIF LR, Hob, @it daaEH R
AR 15 WEESEAMFLRERG ST

B, &R —A LR S 4518 11, EEA Bl St #ri
GIER . 1B 11 A3 iR 2L 18A B iR 45 3 & S A 4 F T3

51 B 11 —RCR AR 2 8 5 A, A& B8 i 4 Ae AR TS R — B4R 456
B, SEENBEE A Sum, HEETRPEIBEIREI, FTRGTIH
¥ Jic

Frif B3t & 12 <T84 i A 07 XA AR A A NS AL ) 4L T A B i NAE

5



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

KA AR IEARS]. 3, ATAEHE 2 ZAEHTE LA K 18 69—
@ _EPT A LE, HAE 1S ABHE 12 FEE, EMK 16 TRAAEHE 12
¥R, ARG R EWRRE.

R B AR A BB R X wR AT SR, T/
FEERBIRL, TETRK, BEAL Fih e B AntiEsba, &R
FRER SRR, BPEINENRANIR, BAHORGFELEK, THEAMRE
7

AHE 2, BAPTAR fbo) FARP ARl ik, QST IR

PRSI0, #EEA BRI, THRAEIRNE —REBELIL%E &
¥, PR AR STk g — R @Rt ey =k d; $R S120, TAHIE%L
BREAR QALK E; I S130, TATEREA K E 6 £ @ KA %A,
b, Pk ST B et 5 X EAL;, $3K S140, TATR SR eyh R
A BRI, FHS150, FTARALLENAT R RHE, KAk dk
A B EMEFT R BA BT R OREQ T E.

BB S150 B4R Ah: e PTiR 8% & 6 & d B Bl X B AR MATAEAE; 18 P ik 2
FE A R AR 6458 ) W ENIE A RS VA 5 3P iR @ 38 T R B e, 2R A

FEF B S130 X378 6148 HI RIR LGB BT e TR, BV R EAKRE
& PR, AREAA AL R RARZ) 69 7 X, BT B, G )]
BT AR iR, T T MR EIRAT R BRSO E, RIATHEEN
1.

FEF B S150 X ATE L4504 F F 3R il i W AN IR AT i B B U T A id o,
AR HIRIRE AR R BNIT

A GG RAARH B2 E, HIKT A 2 Q3 HRERA B 225
TA@EEIEA mE RGEAEE;, RETEBEAEAFTRLIS, T4 TR
BN, RETAETHE, BRTIZEEHER, BERYFBRGHEEL
Ri& T, i REFIRG, —FBRT FEshREIGRA.

6



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

B FBRGERAF, B6E 3 (A) £2H9, HpFERGF:ETHE
HFAT L.

B 9 A% aboh AR 0 e ko T iR

w9 Frw, H—15 902, 2BAE3(A) #3 (B) :

AL F— L5 902 ZAFH KL NSAES) T/, RILFZAERDEEL
£BMR LT AR B IEA K0 TR

Bh, ARE3(A), RIBEF OB ETT K INEEHERIMR 16,
St F— RO RE T FAE Y, — ARG KON TTILEK 64mm x 30mm. /248 H AR 16 49
RO LR BGE T, AN, EH%E 1T 6958 0EH 1EH w3 & 18 4947
b RERZ L4 ENMBHATIRZ], BERHIR MG, TPtk i &
18 & 5| iyt £k 18A.

e, KoNE-Eay4a A e A8 i A 5t 1m x 1m 694844 BEATAT AL
By R R, 45 TIER SRRV A M, BHikA4E A 5000 46/5-%0 6941k, 4
N5 PFEHEAATA, TOL 11004880 %E4/, 24)F 10um,
AT iBad i LB, @it R 24k B R MR, AE LR 3(A) X-X
&3 @A 3B)AER 3(A)H Y-Y &2 @B 3C).

FESTIRBAERIR GG S, TAB L BEe SR F RN F X, EATE
WA 18 K@ A K.

FEt, T4 PTid o B A 4R 18 a9 4R ey B i T 2 &3], RiEA
BB RRE )

%I/ 904, ARE4(A) #E4(B) :

AL GG F =T 904 A A KL SRR T/, K ITFZH AR 67
PRI 11 6157,

A5 B 11 AR RAREAM, HIRKE CH 25mm, TEK #H 1.5mm, &
L H 4 Imm 9K 5K, =B 4 (A) Fir; fEib, HRTEER, £ F %k
Hlh—E I, w4 (B) A, RERBTMFEG T ENARRE: BiT4

7



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

Hh AR BEERRANRAIRR, IR T E R AEAH, £ LK R4 THRGHE M
FEH AR, B BAREA RIZGAIEE S, feillik & R — B IE 694hiLIE,
BEARIL K AL A L BR GG B bk, RS R, BREBE & 0.1 pm;
BABLRHEARE TZ, EREBTHROCH AT KA EGRM IR AT H LS
B R TiAY, ERERBYRESSEE, BERE —FEIESE Sum,
E T M KIR G T R AT IR, Bk, Frikg| by 11 41i& %R

b, REBPGFTAT] B 11 2—AA2AR6G 5| By, RE FIATHA GG H
FU M, B PR by 11 A E E A6 Pk B, 38 A 4%, 18 LB RS S L B T,
Wk HIREA TR, Bakegq| B % T kiR i 6g TR, 695 IR AR K A 64
KR FAES 10 49 R skt &

%=1/ 906, AFH s

AEPGFH Z T ZAEAH RERAAFAEG T, RIFANHEE B8 A
15, 3 L Mo F At 14 6RFMWEEAPTAERMA 15 Ly T/7.

WM 15 TTRITA B 1.5mm £ 404 R, BT ER L 4R 5 XA
Ve i, 484 B B ey oy XAE4AR, R E BT # SR 22~30um.

KRBt HTE, AL 300C LSRG T, TH B TR,
¥ L AEAM 14 9T mEEEMERMAR 15 £, b, L AHERM 14
BP - @ A o) B B3, oA R B P A BRAML T R SRR, £
G AR T TP F 5 P kA 4% 18 ARk,

B, Prid oy 3 84 14 693k ab B 2 4 B4 £<0.1lmm.

FWIF 908, 2FE6(A)F6 (B):

AL H v TR 908 ZA A RE AAFAEG) L5, KRILFZABKEA LK 18
R BB R BT 14 FeBe B PTRT | B 11 915

B, ARMAEEG6 (A) FERLEE 6 (B) , HF4l4Ei5e) ek 18
B AR 20 493t B FaLl, R4 EEPRIAL, AR AR, 3t FTiA @ B A 4
18 694 Az B AT FRE, MMTHM 0.13mm 49 B E. @it SMT #Lk DA

8



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

MR L, AT 14, QFCEREMLRMHA 15 9T 14, F=
Sl 11 6923, PRERBAM 14 T ABBEIRAPTESORA L 18 94 TALE,
gl 11 W —38 B2 EPTR IR 18A £, H—EBHE 20 #/7E R, AT
R 20 18T A AR B F AR AR,

KRG, AT ATASRE 20 Legprid ki 16 @ = iR)F, 4§ B, A
HFE U 14 AP T iy 11 AB .,

%A IR 910, ARHA T

AL F A TF 910 ZAH KL RFIEL L5, K ITF AV b %E 3kt
fE 12 FHERA K 186 L. B 7 R TRAARL 50 b % 3R 2 30T 2K
JE 16 ARG EIEHE 18 4 LF 03 @m A,

Boh, ELEIRE PO ALK 18 HATHME, BRI R 5T 2 e,
MM IR Atk 125°C,

F e B4 T WA AR 18 69 AT AR 2 16 #aZ BARAY 44 & 45, @it 7]
B 11 6948 3o b B 2 L E 46 Hefik, BATATE BBE IR 16 695245,

SAERT, AT AR TAEE 50 A AR E AR 16, REE XD 53
ENEIHMPE R EHE 12, SATE 095 ET R AR ARG 6915 242
A AL BALMER G 6 EANAARE] . M, M E A RT 53 EANGEIAIE
12 HERE A 3R 6y AR E THE AL T 54 HEA B SR,

B, BPik EAE 44 B 5PN 15 BAk, PR TAL 45 B 5 prd ki
16 #:fix.

HNILF 912, ARRHA 8:

AL P F o~ T/ 912 A ATATIE S| iy 11 s Fo ik o e MK 69 L7, %5 fit
oh FEAE B 2 3b T A b 4] e R

JER] I B A i ARAR K T AL PR 7| Jip 11 vAS 64 HA 3R - ARG 12 %5 3T,
RIFHRIBAE G REFHIRE Z, Blde, EEEK S G ERKINER5] By 11 37
TR—EHR, T8



WO 2018/018847 PCT/CN2016/113966

PRIGBAE S ANR KRS, AT FAG B ALK, BAPTET B 11
MEIR S, RAEGTHREH ARSI TAR —KF@ L, #Fradkik, PioAi—&
E B ARATNENAFIE 7 B mnK, wREANKREL, §Expr
w11 AR R, AR KA LS, FUATR AR HNK, G548
Yat/R, A4, RIEARISFNGRA B, WREHE A RS,

AR LRI F, TRB 2 FTR% e F R 10,

VA A AR B 6 44E F 3B &, FER R VATRBIARL B, FUEARL 6
AEAT AR N A BTAE GRS B, F R A it 5, ¥ @ AR A6k
FLEZA.

10



10

15

20

25

WO 2018/018847 PCT/CN2016/113966

® A & R F

| —FEAT e oh B Agse, H4FiEL T, G35

HABIK, B F—RE R L5 — R @A) 5 K@ 6 R

WE TR Em e % — R @ L% A,

T T B ik 4 %% B R 6 38 A KR

B30 AT T AR WA K B8 R B TARAL E 0 sk i

Mo T Pk WA F 6 S B A RS, A

OB THRREENRE, WA RARERLRTMHE L, HEPTE
BB R IMRELE I E,

2. BRI BR 1 TR a9 AT Aty AR, R AEE T, L aET| N, PTidd
AR B QAE LA A T BIR AL, PRSI S AT iR T IR R ST A ATk b
BEAT E I HEAE

3. R AIZR 2 PTiReg T ae sy AR, A AET, PTET k@B 2R
P55

4. B A BRK 1 23 FAE—RATRGH GE3) A, LML T, i)
F UM A @ o F B

5. de A ER 1 £ 3 PAE—RTL R ae sy Ak, AR EAT, PrdHK

6. B AER 1 £ 3 FAE—RATLOGF e FAk, RBFIEAT, FTd%
HEAHPIE &,

7. —FPR RS B AR e Hlik ik, HAEAEAET, QLT HIR:

TV A BRI, TARERNE —REBEERLG%E, T, ATl
WALEA Pk — k@Rt ey % =k @

F AR 4.4 B B AR A K

T ATiR A KRR R B KB R TUAE, A, AR R B de 6 T

KRB
11



10

15

20

WO 2018/018847 PCT/CN2016/113966

T TR RIS 6 o B AR

TR % BN R OEBHE, BATd B UM 2 5% PTid 30k 38 36
DA EARE A EHE.

8. Wt R Z K T TR ed A he sy Bk ey plid o ik, AAFAEET, ETATE
RGEHRDOEFRIE, KA RN E E LT AR B R BRE
6 E I E T REARA:

FE P i &, B 40 0% 5 04 R JB) ) 1R B AR AR I AE

FE P i AR AR G AE 64 T8 B P SE N M RS VA R 3 BT i B AR R e
BE A

9. doM A ER T R 8 ATAMAT A B ARG HliE ik, HARAEAET, AT
AT A A 4R 0 R B KB I LA IRRAT I @45

RAR S0 A B0 5 i, Bk L4

R BAR A AT, STAR AR Ao R R AR 2] 69 X, Bl —HEF| Br, 5] 1]
38 i A E% iy ik

PP T R B AR AT AL B A o2 B, 1F3| W48 &0 5| iy,

B E RN R S| Iy T AT A B A R B A 5 IR A B

10. SoAR A1 2K 7 K 8 Frik ey iy heoy FAE kg4l ik, HWMEET, £
ETHA%GENEABOERTE, KR um B & e AT A B350
R ERENEHRESTRZATIE LI T F R

HIR IR TR 6% Bt B IR F

12



WO 2018/018847 PCT/CN2016/113966

B 1(A)

B 1(B)

1/8



WO 2018/018847 PCT/CN2016/113966

=
%]

S ~—
[EY
N

ST
AT

NN

18A

s

B 1(C)




WO 2018/018847 PCT/CN2016/113966

B A BRI EIR, TRKRGE A BB LE%%E L S110

'

F ik 2 4% B R AR A AT 4K  $190
T A A o, B4 AT 48 B 0 & F R L s LA L — S130

'

T AR RIS b ) B LR R — 5140

'

FHR s R E OB EHE, BAELBARE] g5
E IR AR R OGN EH B

" 2

18 X

AN

L

X’ 18A

B 3 (A)

3/8



WO 2018/018847

PCT/CN2016/113966

\ 18A

B 4 (A)

11

B 4 (B)

4/8



PCT/CN2016/113966

WO 2018/018847

14

15

5

o

20

_

" S A
[ ENEEEEEEE

| I I N N I N N N I |

=

17

L
16—

18A

B 6 (A)

5/8



WO 2018/018847 PCT/CN2016/113966

16

.............................................

EINEEENEEEEVAESEEEEEEEEEEEEEN/EEEEEEEEERUNEE]

20

| AEEEECSEEERNEEEEEEE
I W A 11

7

%

%
H mi i e 18A
FELEEEER L

53

17

6/8



PCT/CN2016/113966

WO 2018/018847

12

11

-t~ 51

——— =t} -+-+--t-F4-F+1-F-F1-F

8

7/8



WO 2018/018847 PCT/CN2016/113966

B—T1F: EXDESENER T ROBRAZG LS

v

BT HRIR SR AT ey L5

|

BZIR: HARKRA FAERKMAR LRILA SR T

v

Fv9 LA eI K R R R U A B B |

|

F R TP B R BRI

|

BN T 5| BT R AT 2 fE 9K,

[\®)

=

o0

o

[\®)

222222

8/8



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/113966

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 23/488 (2006.01) i; HO1L 23/31 (2006.01) 1; HO1L 23/367 (2006.01) i; HO1L 21/50 (2006.01) i; HO1L 21/56 (2006.01) i

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)

HO1L

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

metal

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

CNABS; DWPIL;, SIPOABS; CNKI: wiring, power, module, carrier, surface, substrate, insulate, circuit, layout, heat dissipate, seal,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 106158801 A (GUANGDONG MIDEA AIR-CONDITIONING EQUIPMENT CO., 1-10
LTD. et al.), 23 November 2016 (23.11.2016), description, paragraphs [0039]-[0096], and
figures 1 (A)-9

PX CN 205845942 U (GUANGDONG MIDEA AIR-CONDITIONING EQUIPMENT CO., 1-10
LTD. et al.), 28 December 2016 (28.12.2016), description, paragraphs [0032]-[0089], and
figures 1 (A)-9

X CN 105070695 A (ZHUZHOU CSR TIMES ELECTRIC CO., LTD.), 18 November 2015 1-10
(18.11.2015), description, paragraphs [0041]-[0061], and figures 1-8

A KR 20130055358 A (SAMSUNG ELECTRO MECH), 28 May 2013 (28.05.2013), the 1-10
whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

23 January 2017 (23.01.2017)

Date of mailing of the international search report

08 May 2017 (08.05.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

ZHANG, Fang
Telephone No.: (86-10) 62411844

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2016/113966
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 106158801 A 23 November 2016 None
CN 205845942 U 28 December 2016 None
CN 105070695 A 18 November 2015 None
KR 20130055358 A 28 May 2013 US 2013105956 A1 02 May 2013

Form PCT/ISA/210 (patent family annex) (July 2009)



[ P i & [ H 5
PCT/CN2016,/113966
A. FR 2R
HOIL ~ 23/488(2006.01)i; HOIL ~ 23/31(2006.01)i; HOIL  23/367(2006.01)i; HOIL ~ 21/50(2006.01)i; HOIL

21/56(2006. 01) i
L HRIE & A1) 2328 (IPC) B[R] B 4 [ 8 0 AN IPC P b 73288

B. o ZR AT
KR IR AR R SO (FRR 2 R ARG N3 2K 5)
HO1L

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

7E [ oA 22 e 25 ) Y fE T B8 (B R RO A2 B, R AR A (i AD )
CNABS ;DWPT;STPOABS;CNKI: Th, #idk, #ff, FMm, R, 4%, BIE, ML, #8H, Fi, &8, pover,

module, carrier, surface, substrate, insulate, circuit, layout, heat dissipate, seal, metal

C. AR
% AU SIS, WER, FEIHMXEE BRI EIE=S
PX CN 106158801 A (7 REMHIAREHRA T &) 20164 117 23H (2016 - 11 - 23) 1-10
_____________________ PEA150039]1-[0096] B, FftEl1(A)-9
PX CN 205845942 U (J ZREMEA R EER AT 2 20164F 12H 28H (2016 - 12 - 28) 1-10
_____________________ PEA15[0032]-[0089] B, FftEl1(A)-9
X CN 105070695 A (BEIMESZEMREBESBEHRERAF) 20154F 117 18H (2015 - 11 - 1-10
18)
_____________________ A5 00411-[0061]1 B, FiE1-8
A KR 20130055358 A (SAMSUNG ELECTRO MECH) 20134F 5H 28H (2013 - 05 - 28) 1-10
£

[]aessor ek e i, RSB

*  BUFSCHERIR R, “T’%%?%@%g%%%é%ﬁ,5$%$ﬁﬁm,@%7ﬁ%
“pr YORRERRAR R IR R T BAR —BoR SRS SIEBR IR T o
“y 2y E\ s m ‘uﬂ»y s < E\ H] =]
wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
“Lr ATRERAR oA R BE B SO, BN AR R ; “yr BRRIARSERISCEE, MESOHES B — g R RS A It
e L S R ™ e F ke A B b 5 Y, 2 i e
D B B AR
“or WROSKATE. H. RS T R FFRISO “gr ERRERIRSCE
«pr oo H T E R s EE R T BB R gtk S E B SO
Pk 28 S Bm 58 B H HA s 2R 5 HE 25 H A
20174 1H 23H 20174 58 8H
ISA/CN{Y) 4 B R 25 ik FRE R
FRAE N RILFNE [E 2 A0iR = HBUR (TSA/CN) 2=
R AL T e XA 1A A L 3k 65 100088
fEHE (86-10)62019451 HiES6E (86-10) 62411844

% PCT/ISA/210 (Z5271) (2009%7H)




P R [ 1 3 5
KT AR EFIIE B

PCT/CN2016/113966
K2 3 B & SO Pl Rl 7l Pl
CN 106158801 A 20164 11H 23H T
----- CN 205845942 U 2016£|512H 28H 36
----- CN 105070695 A 2015f|511H 18H 36
----- KR ""2"(51-5-3-0055358 A 2013f|55ﬁ 28H US 2013105956 Al 2013f|55ﬁ 2H

3R PCT/TSA/210 (RIGEERIFHE) (200947 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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

