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Technologies for Semiconductor Relay Power Devices Allowing Reductions in Size and Weight of In-Vehicle
Equipment
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Demand has been increasing in the automotive field for improvement of fuel consumption in order to reduce carbon dioxide emissions as a global
warming countermeasure. On the other hand, the number of in-vehicle equipment has also recently been increasing in order to enhance safety and
usability, leading to increased vehicle weight and a consequent deterioration in fuel consumption. The need has therefore arisen for compact and
lightweight components for in-vehicle equipment. In particular, there is a trend toward the use of semiconductor relays as a replacement for the
large number of conventionally installed mechanical relays that both constrain the placement and hinder the realization of compact and lightweight
vehicles.

In line with this trend in the development of semiconductor relays, Toshiba Electronic Devices & Storage Corporation has developed and released
products including power metal-oxide-semiconductor field-effect transistors (MOSFETs) and controller integrated circuits (ICs) to control the gate

on/off state of power MOSFETSs for automotive semiconductor relays. We are also engaged in the development of next-generation products with a

reduced mounting area.
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Block diagram of junction box equipped with mechanical relay
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Trends in on-resistance of Toshiba n-channel power MOSFETs

%, B4R SHESMAA, HICE I AL E S
5ZLT, WA YD DR,,AZKI60 %NEH L, *
7o, Ny r—=YELC, BB3@IRTEREKICIGCS
AT T REAZDEEDIC, WEIESIOMERS, MEVE
fb% M _ESEaEATHE AN (K3(b), Zhboiff
WEDF v T A %ML, K3IRT5x6 mmyA 2D
SOP Advance 8w 7 —o¢, AUVEIL I mQLL N oEA4
D 97— MOSFET #L5 %2 =H L7z,

2.2 J\J— MOSFET 0% — MERENFRHITEN IC DREFE

AR L — %87 — MOSFET & Il ## ICCRE T 2 45
&, BB GND Wi (R %2 EHBL T 57012,
Tut 2GR G TR BB,

221 BRYEGRENDTIG

AHZANIL—Tl, A NVCERRN T ITE S
EIRSERICA =T v ThH B0, FFSEEREICIZa1
MINZBIRDTRN L&D 2/ —D A 4 — R TRIGT
&5,

L»L, 287 — MOSFET#% iz B8Ry L —Cik, F
LAv-Y—=AMDORT 4+ =44 - FIcBERI RO TLE
5720, BRERIBVIBEIEEEMT S, & L3S
7 — MOSFET %4 VRBEIC L TR AR S ¥ 54 L oXt
JEHSILEEE 725,

2.2.2 GND BiGRENDRI S

Vv rvarRy 2 AOFEMRI L —1F, NAFAFR
Ay FELTHRIEN 2, Al R IcE R Shi-IRE
T, fHlfHICDGND% ECU® GND 232 & — i As I i
L2 B ~ORIG 8725, — M aICIE, pfliE

BEZLEa1—Vol.73No.6(2018%118)



TO-220SM (W)

- DSOP Advance ”
100 ) , :
2 [ TSON Advance . 4 j%ZAK*'
= B g
g% B ’ SOP Advance
@ 10fF R
8 PS-8
L B
1 Ll Lol Ll
1 10 100 1,000

FEERE (mm?)
(@) BRE/N T —Y D51V T VT

DP | DPAK+
[ Culdxy45—

PIERIEHTDIEIR (V—2)
FYTS S o N JL
V2 9‘/7T/

P
‘\/ -/ J\ r:/ [¥
< o (=]

R T T V—ADEHERY T AT TATHS
(V—2) ARV I—EEICTZET,
10y — ViR E KIEICER

(b) DP, DPAK+/\yr —3 ORERMEIE

TSON :Thin Small Outline Non-Leaded
SOP  :Small Outline Package

DSOP :Double-Side-Cooling SOP
DPAK :Discrete Packaging

TO  :Transistor Outline

K3. mRENVT—IDSAVTVS

FRICIGUT, MRARIEERE Sy r =% 5407y 7LT0w5, DPAK+
T, V—AEHECu (i) a0y —filiicsaceT, Sy =V
ERIFIRIRL T3,

Lineup of surface-mount packages
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Block diagram of junction box equipped with semiconductor relay
providing protection against disconnection of ground line
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Block diagram of TPD7107F controller IC under development
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Comparison of cross-sectional structures of n-channel power
MOSFETSs for TPD7107F and product to be developed
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Actual and planned deliveries of Toshiba semiconductor relay products
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