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6. DC-DCI/V—5: BB BEEE— S ONDESE
Table 6-1 DC-DCa/\—4&: RERLEE—F I INDER

TINAR -8R Timax | PKG | Rthjc E—r U OADEE Rthc,hs
[°C] [W/°C] [W/°C]
Full-Bridgeb 25> X4 TO-247 3. iEzEE 1.6
STW75NF30 LIS | Trsfy
BB BESchottky® A A —F D2PAK <TJ/IL-E7 | 0851
STPS41H100C-Y ‘LT SRER
EEMEE,
1°C/WT
Full-Bridgeh 52 R (ZE3R) - TE
TR802(BBH I TS A+ \ET
a7 S FEPCBEESS) 5°C/W 5
3°C/W 0.5
HAFEFHAIAIL L1014 hFEd,
(MBIHZ 54 ha7) YEY, 5
R ~ 517 7 ERTH
ENEEINFET , BnERLk=3W/mK
w%:
1) FT—4—Fhk
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7-1. TDK DC-DCI/\—8 7 —X K345

E—k 2 Finfll E—rd T RERRE

Fig. 7-1-1 E—kS 20
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7-1. TDK DC-DCI/\—3 7 —X K345
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Thermal grease
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7-2. E—=f O REE) DI L T

Thickness of the heatsink base at different locations < z_Lulul >
REs
peedlia
unit: mm
Table 7-1
Heatsink Hf F?”%’:é
base t___|Finf&@
s |Fin-FinfH
p |FinEwF
Nf [Number of Fins
W |Heatsink Fin area width
L |Fin channel length (Avg)
D | . . .
Fig. 7-2-1 E—bI 2 O(BRBB) DN LT E
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8. TDK DC-DCI/\—3

Table 8-1 Heat sink thermal resistance 1

NISSAN XTRAIL HYBRID: 12V Battery DC-DC Converter

Heat Sink Dimensions

Units l
Heatsink material Al
Wb Heatsink base width mm 0
Lb Heatsink base length mm 5
Whs Fin Heatsink width mm 0
L Fin Heatsink length mm 9
Hf Heatsink fin height mm 0
t Fin thickness mm 2 Cansidering
P Fin pitch mm 2[~_  average pitch
5 Fin spacing s=p—t mm 5 I
tb Heatsink base thickness mm 4
Afin Heatsink Fin Area mm?2 0
Nfin,chan Number of fin channels 2
Af Total Fin Convection area mm2 0
cm?2 5
Am Fin profile area Am=Lc x t mm2 8
Abf Area of Heatsink base for convection s=L-(Nfin—1) mm?2 5
Vhs Heatsink Volume= Hf x L x Whs mm3 0
cm3 8
s/L Heatsink Air Channel width/Length ratio 8
km Heatsink material thermal conductivity W/m.K 0
kair,0 Air thermal conductivity W/m.K 4|
o) Air density Kg/m3 1
% Air viscosity m2/s 5

LTEC CORPORATION
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8. TDK DC-DCI/\—3

Table 8—-2 Heat sink thermal resistance 2

h Forced convection heat transfer coefficient W/m2-°C )
hnv Natural convection Vertical heat transfer coeff W/m?+°C )
hnhb Natural convection Horizontal heat transfer coeff W/m?-°C )
L L B 3.
nf Fin efficiency 3

Natural Convection

Rth fin Heatsink Fin thermal resistance °C/W )

Rth,base,conv |Heatsink base convection thermal resistance °C/W

Rth,hs Heatsink thermal resistance °C/W D
Forced Convection

Rth,fin Heatsink Fin thermal resistance °C/W )

Rth,base,conv |Heatsink base convection thermal resistance °C/W -

Rth,hs Heatsink thermal resistance °C/W )| )

Results of computed thermal resistance for the finned area of the heat sink.

BEZ(E—F 2D DT BBOEHBERER,
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8. TDK DC-DCI> 7 \— S 31 58 84

Thermal resistance sink to ambient
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—_—

[degrees CAMN)

]
=

0.01

Thermal resistance v Heat sink volume. Natural convection at 0C rise

above ambient

e —— —

10

100 1000

Heat sink volume (cmad)

Fig. 8 E—=F 20D
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9-1. HAREEIZH (1S KT (2D) (= BAEHT

Components

_— \

V7P,

A B P/ A
Hf |Fingx mm ) ]
t |Finfig mm 2 | I:b_ - -
s |Fin—Finf&] mm 9 |
p_ |FinEwF mm 1]
Nf |Number of Fins 1] tlls p Hf
W [Heatsink Fin area width [ mm 3 | — | €
L |Fin channel length (Avg)| mm \r
AW
E—r U OEFERALTERREDRKDEITIE. BE—DRRERIIE— I, U IODEEEFRIET HEBELT

WEY, AV R—R U MNEIDHEEERDOHERIFZELTOERE A,

DI T, AVIR—RUNTNAREE—F UV ORAIZBITHEESHRZEHERL.ERIT. &£aY

R—R N TNNARBEZHETH=HIZFEALTHNET,

Fig. 9-1-1 WESRICH TSR (2D) (EEMELT
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9-1. HAREEIZH (1S KT (2D) (= BAEHT

Table 9-1 Material Parameters

km |Thermal conductivity of heatsink metal W/m.°C i
heff |Finned heatsink Effective heat convection coefficient W/m2.°C )
hn  |Unfinned Effective heat convection coefficient W/m2.°C )|
tb Thickness of Heatsink base plate mm i
Ax |Unit analysis cell size mm {:
C Fractional base thickness for lateral thermal conduct. >
r Heatsink base lateral thermal resistance Ii
Rhc |Fiined Effective heatsink convection resistance 7
Y r/Rh 0 /)
Rhn |Unfined Effective heatsink convection resistance )
n r/Rhn Coco2
Thermal

Conductivity

k [W/m-°C]
1 |Case, Heat sink Heat sink Aluminum '

Insulating Thermally conductive

Transistor—Heat sink |Furukawa Electric
sheet

3 |TIM (Thermal Interface Material) |Diode—Heat sink

Mitsubishi Gas

4 |PCB Laminate PCB Chemical
FR-4(EL190T, FL700)
5 |Copper PCB traces Cu
. . . TDKZ oM M E
6 |Magnetic Core (Ferrite) Transformer, Coil TDK-EPCOS

KA—H—REFHEHKY
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9-1. I H 1S RIT (2D) (= BAEHT

4§2":J$ : PK=6W ""'2?;§\;| 2|$ - PT=12W
% AN - - % AN - -
Tl o s o [ s [+ [ ne o[ wnlnlvn]w]nlx]alnxnalanlslalsl=l=== wTalauloa]ola]lal=

% 37 3 39 40 2
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W= 1""mm
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Fig. 9-1-2 $3alL—3vETIL A
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9-1. I H 1S RIT (2D) (= BAEHT

S RElC)

28W

Transistors : PB
n EEEE

=24W

Diode : PD

1

1234567 8 91011121314151617181920212223242526272829303132333435363738394041424344454647484950

FERE X

Fig. 9-1-4 () 1
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Heat Source Temperature [°C]
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9-3, 2 (VE T FH RIS 5 B iZ i #he

Heat sources temperatures for
Ta=50°C and P1=P2=35W
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ERTRE (V) X EAER T4 F v 1R IL X TR BE 2 (R #he (HiEEHx) o

4 5 6 7 8 9
ow Velocity, Vf [m/s]

COEERMNS PIZIE, heff= 180W/m2-°C (T4 F ¥R IL5t T BMEZEZ I hc~28W/m2-CHHY) #EI] T B1=0HIZVF
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94 E—F O L BBEDBEDEE

X=36mm R Y
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i 700750
=650.70.0
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500550
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Fig. 9-4-1 E—rS OO LRBOUEDEE 1

&% LTEC CORPORATION Page: 31 of 44



ISR AL DC-DCA/IN—A TR EAFRHT

94 E—F O L BBEDBEDEE

Ta=50°C and P1=35W L=200mm
(a ) Effective heff= 150 W/m2-°C ( b)
__ 120 | 1.4
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E 100 a 1.2 X
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8 4 i
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E—r oD EHMSEESNDIE—F U EIZBERME (x) DFE,

a)BEDRE (T1) LAIEXEDE R,

b) ZR D EIEMRhEE L REEB T =012, BENE—F D ODIT VDN BA02) A—RLLL EBEN TS HEMN
HYFET, Rth1 LN RURZE B LI=EEHRth,y 6o
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Fig. 9-4-2 E—rL O E BB DEEDEE 2
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10. DC-DCI 7 "—4 Bh (i[5 8%

Ve . N . N
Full-Bridge Heatsink
. Rjc Rchs;
Chip temperature T, €1 Ths1
PB Ter Ricat
_ J TPKE.CASE il
Rhs12 Ris13 Diode pkg case—heatsink
s R T | X Effect of PGB Viais dominant L0
Trafo Ric  Rechs, ik A Rke |1 Output Coil Core=Surface . ...._...........|. .
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@ 25°C @100°C
Rpl [mQ] 26 35
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Rs1l [mQ] 0.94 120
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Fig. 11-3-1 Full-Bridge ;52X
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