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Power MOSFET Using Compact 2-in-1 Package to Reduce Footprint of In-Vehicle Electronic Equipment
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As part of efforts to achieve a sustainable society, promotion of electric vehicles is accelerating worldwide to comply with increasingly stringent
environmental regulations. This trend has led to advances in electronic control units (ECUs) playing a crucial role in advanced driver assistance
systems (ADAS) and fully autonomous driving (AD), resulting in an increasing number of ECU parts to meet the need for redundancy and assure
excellent reliability and robustness.

Toshiba Electronic Devices & Storage Corporation is now developing a power metal-oxide-semiconductor field-effect transistor (MOSFET) by
integrating two MOSFET chips into a compact 2-in-1 package with superior reliability and heat dissipation in response to customer requirements to
downsize ECUs. This device will make it possible to reduce the footprint of the half-bridge circuit by about 41% compared with products using the
conventional 1-in-1 package.
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Internal connection, equivalent circuit, and pin layout of 2-in-1 package
in development
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Examples of temperature distributions of 2-in-1 package obtained by
thermal simulation

O E LR E 2L —2a v (K3) 2FE L /-,
FAPHIREE T,% 105 °CE LT, A4 FDs87— MOSFET
IC15 s EERIC, v—H A FDs87— MOSFETIZ 15 s

BL, HIINAYAFD,¢7— MOSFETIZ 15 sEE L 72,

HEREDORF v 2V D EiREE Tina 2 3ROT, FHfiL7z,

K4z, vIav—varfiRiEznd, FVEFHNHE
& SOP Advance (WE (wzv o775 7)) Sl
(TPHIR104PB) O T} 3140 *CTH 2 DICR LT, B
FHho2inl 28y 7 =Y OFHBIAEL T TH D L 2R
L7z,

33 S8k

HEHECURHBEOEBBLOMMEE Ebic, EHALE
DBERLLT0B, ZD720, ECUIEH IS LEMZ,

24

150 -
145 _ .
AEETOTPHIR104PB® Tjna: 140 °C
140 === m s m oo
L ° 1334°C
1 1529 ¢ 120.9°C TR
O30t : (
£125
120 \
O—4+ R
115 |- 1169°C 1165 °C 1175°C
110
105 | | | | | | | | | |
0 5 10 15 20 25 30 35 40 45 50
e (s)
K4, RHZalL—avDER

FUCERERKD 1inl ORERELT (TPHIR104PB) IcthRC, FEEDIZ
N5 EEMER LI,

Results of thermal simulation of 2-in-1 package compared with
conventional 1-in-1 package

FOHMLWERBE COMEAIEESN, BuF v VRET
OEIERAEDE RSN D, RAFREZ, KEOHEFHE
- i AE 1 B 2 R HE AL 1 AEC (Automotive Elec-
tronics Council) O#itg AEC-Q101-Rev-E (202445 H
HIE) ICHA A0, anAMMERZEOZ0NERH S,

Tz, ANEIESEE Y 7 — 1%, RoHS (Restriction of
Hazardous Substances) f§ & ~DO@E &b MHETHD, H
WRET A 7V TORALZESTHOMEHAISTETH S,

INHICRIET 272012, B — R D% d > F
MZMHERL - WERSEZ AL, BARZEARE L2 L
Hio, F7z, WERESICL2ZETY — R iiod >
HICFEE AL DR BB, FEREHERFDIZA T B
AriRREED BB A (AOL) ISR TE S,

34 EXEFEDHIR

3.1 ~33fffflcinLizEBD, —oD,87— MOSFET %
SMD @ 2inl /8w 7 —ITHEHL, B RE & BRI 2 i
fRUT,

Zo2inl v =2 D87 —MOSFET#F[H$5 LT,
N=7 7 Uy VAR EREBICHELTE, fEFD5%x6 mm
H+ 4 XD linl 28w 7 — 2 (SOP Advance (WF)) > T
L 73ma L L ¢, HREMBEE4]1 %HIRTES
(1),

4. HEHE

BAZEh o 2inl 23w 7 — P D87 — MOSFET ICHR T 4
OEdiE, ZORERICOWTIER7,

SBOBEEMICCHENEROJAKIC KD, HEEHEOE
flidE s EITEFICARD, HH D, 97— MOSFET D%
EbEEoTw{, REBEUENREREDL48V Ny T —

BZLEa2—Vol. 79 No. 5 (20244%9A)



%% % SPECIAL REPORTS

£1. BEREARD 2N\ —IERERD 1in1 BRDLEE

Comparison of size and footprint of conventional 1-in-1 and 2-in-1 Y @(
packages elI’%
(1) =—294v R “BEHH (P2 - 58 CO,%)”, HBfHEER—
A e o R I =w—254 X, <https://www.marklines.com/ja/regulation/
" E e (SOP Advance (WF)) environment/>, (£ 2024-05-10) . %
@) IAE—, &2, Z2LX—FHRON RICEF 59 2 EE KT 2D
Jeyh—s BALSHOBR, FELEa—, 2017, 72, 5, p.2-7. <https://
S www.global.toshiba/content/dam/toshiba/migration/corp/
T — techReviewAssets/tech/review/2017/05/72_05pdf/a02.pdf>, (%
O b — 3 4 2024-05-10) .
it 96x50x1.0mm 5x6x095mm (3) #THL, 15h, BRI —2FTVY S AT AOMNULE A
6.64 mm 9.0 mm TR, ¥ LEa—, 2018, 73, 6, p.26-30. <https://
h— www.global.toshiba/content/dam/toshiba/migration/corp/
=30 c I_O techReviewAssets/tech/review/2018/06/73_06pdf/a07.pdf>, (ZHH
IS 2024-05-10) .
. B

G =Ty NTTVT—2 3 DFENGLA 7O NERELTRE

Q2RL-r1> QIRLTY
[ I [ \

ﬁ% ﬁ@i

[ |
Q2y—2x Q2 Q1 QI
(a) POBREEHTRY B ek Y—2

(b) SfHEERE U RE FA #HA TERAMOTO Hayato

FETFNAAK AL =Y (FR)
PIEARGEER R RIC AR 2y —

Toshiba Electronic Devices & Storage Corp.

B5. Fv IR T OREEGRKRUEMER - EERE
NI AR THILT, Ny 2 by I ERPRSICR S,
Internal connection, equivalent circuit, and pin layout of independent-
chip-type 2-in-1 package in conceptual design phase =k #  TAKAGI Hajime
FETFNAAKA L= (FR)

EARFZERS 87— &ME T T3 A ZFAFERARTES

S AT LORES HiAEhs7-8, 80V/100 VIHEDF v Toshiba Electronic Devices & Storage Corp.
TERIEBUELED, Ny 2 oSy 2R OB DA
2B Fy TN Y A7 (B’5) OB E2BHFEL T4,

Wiy, SHRLEEECUD ML v FITih - - 8L 244t
L, HEIEEEOHKBICHEEL TV,

[REH % HARADA Shigeru
HETF AL Z&A L= (FR)
BRI oy — Y &T A MM & —

Toshiba Electronic Devices & Storage Corp.

SEEREEZHIR U TEESERONRICEBRY % 2in1 /Yy T —JD/T — MOSFET 25


https://www.marklines.com/ja/regulation/environment/
https://www.marklines.com/ja/regulation/environment/
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2017/05/72_05pdf/a02.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2017/05/72_05pdf/a02.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2017/05/72_05pdf/a02.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2018/06/73_06pdf/a07.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2018/06/73_06pdf/a07.pdf
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2018/06/73_06pdf/a07.pdf

