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THERMAL RESISTANCE MEASUREMENT OF IPM IN THE OUTDOOR
AIR-CONDITIONER FAN

Xiaomeng Bi, Yuxiang Feng, Xuecheng Jiang, Tuming Zhang, Yuquan Su
(GD. Midea Air-Conditioner Equipment Co.,Ltd. Foshan Guangdong, 528311)

Abstract: The theory of structure function was used to measure the IPM junction-to-case thermal resistance in the outdoor
air-conditioner fan in this paper. A value of 12.38K/W is obtained for the upper-arm U phase IGBT. In order to reduce the
IPM thermal resistance, the copper area under the IGBT was enlarged. With the copper area increased from 2.5x2.5mm? to
2.8x2.8mm?, the thermal resistance decreased by 25% from 12.38 K/W to 9.22 K/W. By this way, it was an effective method
to reduce the IPM junction-to-case thermal resistance.

In order to improve the design efficiency of capillary tubes, capillary tube models are developed. The approximate integral
model is a promising.........

Keywords: intelligent power module (IPM), thermal resistance, structure function

1HIE

BREhRBL APM) AN KIRZ Lo aeF, SRR 7 DR F . HVIC, HER . RIS ORI S,
TEGHP= MR 2 B, WA UKAE BEARHL. IPM BLECRE T BRAR S f = DhE . SERARAR S o = 2 4
AT EREE. T IPM ARG, DRGSR, SRR T R I, K IPM BB A AR T I
i RIS RS PG IPM BEERPERE, B33 IPM BB RTSEE . IPM RS 52 SR R B A 1) — > S EHR b,
PREFEE N IPM A TR AT pn 45 R IR 22 B A et id i A v Bl 52 2 RS 1E T, D9 i IPM AR BRI fE
I 2 REA] BE AR R G Fe IAFH . IPM BRI 25 Se IR 5 B R 200 . JEAREEF . BP BRI 3 AR T R 12
Ji B N = A R[L][2] -

AR S LAAR A 1 2 AN LGRS KU IPM RSB ER (3A/600V) AT FEXT 5, I FH 45 #4 bR 505 IPM SRR
BEATIS, FFRETT 1 IPM RS Py R AR 1 A e T A0S 45 Fe FABEL KT 32

2 B[R

Xt IPM REER P B R A BN BRI R, AT AR A I R, IR, IPM AR N ER D AR AR AT
25 1 PR BE W L0 [3~5]

a(®) = [,"R() [1— exp( — t/&)]dé (1)
Hoeh, R(OAM IR RS, WRAE =In() 28 He, R EEN R (L) R AT AR 2 (R a@), JEH A
w(z) = exp[z — exp (2)] 2

fEZ R/ B, (1986- ) , FB, TEM, NHERIFEIERTEHA



T840 a0 2 (9S8 T BAE R RFE RN
= a(z) = R(2) @ w(2) (3)
B a2t 2 9 BHTH RS W@RIBRFOR, W E@)RIAT R, I LA 14 4 R@).

::(b):"T:'l
TTT T1

()

1 FHEIE S LR (a), Foster(b)5 Cauer(c)# &M EAEE
L ORI 1) 00 DLz BEAT B B (T B La P, o] LK BSOS R[] 208 ) Foster #4257 X 28 15 8 3R 47 56 28,
wE b frs, Hrb, BANRITTE S P Ri=R(z)02, 54 Ci=exp(zi)/Ri. HHT Foster # 2z g & 74505
g5 R, HSChRART, BT CATEEEX) Foster BEHEAT 4G, #4460y Cauer #74[3], &l 1c. HH Cauer %Y, W]
IS RIR IR R4 ZFAE C 5 BFUATH R REE R
C.=f(R.) 4

RSN SRR, ARAE IR, S, G = [7 i dE, Ry = [ () - A)AE, (TR BT, AR

BERRTRL, c(8) NIRRT . 7EST bR AE AT E M b, 2 (4) i 4 4 R M S B o e B M T b
B PP pn 45 AR, RO S A IOARE R, W 2 FR, TofTAr DG B B 2 b TS
URE S 25 4B R

WL
Cs |
pnk
o &
R
K 2 SiREor BB

3 Mk 3Coe

ASCHH MicReD 1500A Ty IR 25 =AML EEER XU IPM IRBIEEEL (3A/600V) I3 IGBT Ab#iH
BEAT AR, Z AT #ER1) T3ster R G0 T LR HE KA (950 /B DY EBEPE sE i R B THE, I A5 B ) 45 4
BRE, 3 AR IPM BEERAE S o N RETE S5 K pR B R £ 3RAS PR B ) 25 75 ABH, 8 I A R ) ) 1 TR A
BAE T B 5 i A & RINR[3], W& 4 Fias, IPM BEE: E#F U AHAL IGBT BRIt 2k tn & 5 frs .

fEEfS: BB, (1986- ) , 5, THEN, NEERIREIHETIEMR



& 3 1PM bk

ML T 28 SR
T e
fE IR AR eI A AR
i Mkl
B 4 IPM ERT- ARSI~ B A
10° T T T T T T T 10°
104 el @ 1T
. | 4 10°
3 I _} 101
@ 5 10' =S
= W
S 410" @
o] ™
DI 410 %
8 10
410° O
1 10"
1 10°
10 L 10*
0 2 4 6 8 10 12 14 16
Rth [K/W]
E 5 IPM fEH IR

2 IPM ARERAE IRl N AT IR, T A i IPM AR Y38 pn 45 AN IR AL st R rp,  FABH AR
BN ERE IR R AE E], S E HARRE Re e T, B S ORI 2 18] R Ty sUANR], 3 s A LA 2 ik
AL R A, SRR Bt 26 E(B 5), PRl )y S 2540 s B 2R i A2 4 B8, 9 B8 m A B BHL B B mT BAIA
NI A7 AP Ry, W 5 1 A s RNIRIRZE, ARSO8 HANAS R T I, s S an
F 1w IPM BEHURBHIINAZE SR o i FRMT57%, ATRAAR A, 1% IPM BB EMF U AHAL IGBT Ab4h 72 #4BH 1T
85 12.38K/W.

B IPM BEERABH , AR S0 I A BRI K IPM BEERER ISR IGBT U5 Fr X S A S A R T AR, IGBT A4 A 2k
T AR T 2.5x2.5mm? #6 K 5 2.8x2.8mm?, SR Jr M40 7l 45 440 BRSOt 77 95, P 000 6 7 4 28 T AR A IPM AR Bt A7 34
BEIA, MR S5 R 6 Frw, HARES v IR 1 oost 5 A B R 45

1 AEHMARSE R RAL: KIW)

AHE 1 2 3 4 5 Y
IPM A ek 12.54 12.39 12.35 12.23 12.42 12.38
o3 Je A TH 9.46 9.25 8.91 9.36 9.12 9.22

fEEfS: BB, (1986- ) , 5, THEN, NEERIREIHETIEMR



[Ws/K]
[Ws/K]

Cth_DRY
s o
"
o
3 3
Cth_GREASE

o o o

djd
s

5 5 B

Rth [KIW]

B 6 BEhnEEAR 4 AR R AR R e
3 3 e AR SR R SE AT LR TN AT S5, IPM BEE A E IR 25 5, AT DUnIE, 8Kk IPM REER Py IGBT U A Ak
MR SE AT AR TR, T AR IPM B EE, 445 4R T A T 2.5%2.5mm? 1 K % 2.8x2.8mm?,  IPM Bk oy #5_E#HF U AH
IGBT Ab#4FH H 12.38 KIW F#K A 9.22 KIW, FEAIK 25% « FRATTRT LAFI FH A BEARH R=d/(LA) X _E I8 556 45 Sk AT 407
Horfr, d RPRHERE, ARG E, A PRI . AL IE AL 1 2.5x2.5mm? K % 2.8x2.8mm? I, HiAktkl
MBI AR5, YR 2.5x2.5mm? K% 2.8x2.8mm?, HEHLHAFHIR S F 23K 20%, 5IR 9206 45 5L A
W4, T DU B e R 43 = DRI A 1) R S R

&t
AR SR RR Ty S5 eR B0 25 8 = AL AR XU T IPM SRS REER FARH BEAT 18, JNAS IPM B B4 U A1 IGBT

AEHABH AN 12.38KIW. [RILZ Ab, ARSCHEIEHE K IPM By 5 IGBT W5 AbE A AR 2R A, B T IPM BB FABH,
A FENE IPM BBHAR AL T4

S % 3Tk

[1] E# k& PR 2=l ERUESTN IGBT (S RE A matr M AR 201512 Wol.35
No.12

[2] *BNE BREM §1R FET  FRES AR DR SRR AR 201011
\Vol.35 No.11

[3] Electronic Industries Association. JESD51-14 Transient Dual Interface Test Method for the Measurement of the
Thermal Resistance Junction to Case of Semiconductor Devices with Heat Flow Trough a Single Path, 2010.11

[4] e T A B KDY BB B N oo S8 2016.1 Vol.35 No.l

[5] % H:TEH KA RTIR IGBT MEHME T RIIFAZREA 2015 45 3 1]

fEEfS: BB, (1986- ) , 5, THEN, NEERIREIHETIEMR



