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Main Products

{ ) Environment @ Comfort
Gasoline engine management system, Car air conditioning system,
diesel engine management system, air conditioner for buses, air purifier, etc.

hybrid and electric vehicle components,
starter, alternator, radiator, etc.

() safety @ Convenience
Sensing technologies for driving assist systems, Car navigation system,
actuator & computer for antilock brake system (ABS) / electronic toll collection system (ETC),
electronic stability control (ECS), remote security system,
adaptive front-lighting system (AFS), remote touch controller, smart key,
airbag sensors & electronic control units, advanced vehicle operation system (AVOS),
periphery monitoring system, instrument cluster, etc.

rain sensor for automatic windshield wiper, etc.
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Electronics device products

___Sensor v ASIC

(CMOS, Bipolar, BCD)
v u-Com
v" Power device

v" Pressure
v" Magnetic
v G, Yaw
v" Optical

MAPS

v OEL SOP

Q‘Q

Center Meter

v" Controller
v Regulator etc. v In-OEL « «

Optical ko Bl .-‘-- skt
y = olEiear Head light
IC Reg. Controller  cController

Power Card -
for HEV Display
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Power device for HV (#8212 451)

Power Control Unit
(in TOYOTA LS600

Heat Spreader
(Lead Frame)

Conductive Spacer

__ Power Chips
— (FS-IGBT, FWD)

Heat Spreader
(Lead Frame)

Power Card

Single side cooling
(other company)

Double side cooling
(DENSO)

DENSO

Rth (max) =0.45K/W

Rth (max) =0.20K/W

- DN - "
;; 100 _-"
> mey. @
'g “r‘— ’H‘:-— — (Sﬂx
o 10
o other
o) Commercial inverter
S
o 1
1995 2000 05 10 15 20 year
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B &) HFEARANDEKR 23 16

Automobile Consumer
Tj -40~175 (200) °C 0~125 °C
) 50 G 5 G
Environment
—r FRER 15~25 kV(ECU) 2 kV(HBM)
uality -
B 959% 40~80%
== ENEES ~1 ppm* ~200 ppm
ie
i 20 & 10 &
Cost Low Low
s 10 &£~ 1.5~2 &
Delivery : ” .
$u7°0 ES 1l A EE 0D SEEHi] ~ 14 H]
X AEFEEROXIGAN
(5) 1B, TEXMK:SH. BAXK: 2W
DENSQO T84 RBRE EHAT
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15 P xenmlE (Ta) 5l
— — fi% 85°C
FEENER T 121°C
v R W1% 175°C
IOV IIL—LA B EVAE SV 140°C
IVUVURME 150°C
BEREfHE 205°C
HER PR 85°C
ArEeg(Lm) 113°C
ATERHE (—A%) 85°C
SO IL— L —fi% 85°C

HE #h-ILIMEZ)R KABE LB E (1992)
DENSO N A -

£15E0EGEIF— 2010.7.13



B &) 55 F S BEAR D Fr A 75 EBR - S5

B/ A XHER

® O—FFUTRICHET HBESEE

@ A9 =w a3 SWEY=EEICHKETHEBEET
@ FREZEAR(IL— YL/ARE)EY - LEICHKETIBESE

OR—RFFVTHICRESTHBEEE QOFBRFICLIBEERE
1/f _l T
ov J
Vp@36.8%
< Vp(D36.8% 91 l/[p ’
/ E
< — 451
Vp: BEFED=RKIE 70V
T RERTEH :200ms
£ RBRYRLEKRH :1/30Hz
— — = T 3 N
(558 R 5] Wz BREE(12V/AYTY)
% XIRENRF D EE Z B
BEMONERELERAEW) T E I ba B OB E LB
20FFE5 (-1 /A e v, BINBEGEE6V)
N O~ ¢ 30Hz V, :BKREEGEHESV)
soDb-t f[——— 1212 : 1 RTALE - f o ARYIRLERE(1~5Hz)
1 1, ~80m.
£ & 17=vsararn | #ES lzgﬁglméo —
T Shern b #om XUF L -SSR O S BT
[_vic 12F = BEHRT & H36mm XNy B EGEOAERE

DENSO

HE EFh-ILIb0Z)R KAE WLiEE (1992)

TINA AR SHBIT
¥£15EH0EGHEIF— 2010.7.13

©



DENSO

L
T
L4

R4

I~

eCA7.NCT]

CREAN D EURE A

1

TINA REAFE SHBT

5EOEGt X7 — 2010.7.13



BEAt DB SRR TIEA~ DR A

(1) B3IC
1 sol-BCDZ7A+L X
@ CrSitkin
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Q) sol-BCD7O+X 28 /6o

B SOIY T/ \#{E->1+-BCD

Toughness against Condition

SOl (TD*) JI*
High Tem Possible Difficult @
Olp?. e No leakage Leakage pass &
pass Parasitic effect
Excellent Not Avoid®
Latch-up No Parasitic Parasitic Bip.
effect action
Negative Strong!. W.e.ek ®
No parasitic Parasitic Bip.
Input :
effect action
Integration Easy Not easy
of Multi- Dielectric Large distance
Voltage isolation and/or multi-well
~~
_ Small Large
Isolation Area <05 1

DENSO

[JI] (*Junction Isolation)
__ | CMOS DMOS PN

1.0

[TD])] (*Trench Dielectric isolation)

+ +

- - n n
p+ p+ p+ p n § p+ .
S1
n* .
Si
0.5
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@ ESD EfitET /N R

B Requirement

2) LDMOS with

Conventional Specification
30 ESD robustness

HBM ; > 2kV @100pF, 1. 5k Q

Automotive Specification
ECU model ; > 15kV @150pF, 2kQ

1) Up Drain
Type DMOS

N
(@)

Bl Effect of Novel DMOS

DMOS ESD Surge

(@)

Normalized ESD Robustness ( kV/mm?2)
o

(20ch/IC) 10 :
L i T ® Output Terminal COCE/)(K;g%naI = °
= L [~ Reduction of > e o
IC_‘@I Protection Parts o o °

(C, R, Di, etc.)

o

200 400 600 800
Normalized R,,, (m S mm?2)

ECU ECU downsizing
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1) Up Drain Type DMOS 33 160

B Concept

Absorbing ESD Surge Current by Exclusive
Diode Set to Lower Breakdown Voltage

Transistor
Ea\ltr

Protection Diode
> BVdi

B 7/ \1( R

Protection Diode Transistor

la
|‘

ESD Surge

Drain

o
1 Dl

Surge Current Path

~ L —" Source

BV,

BV i

[ s e

DENSO

ESD Robustness (kV)

40

30

20

10

[T-CAD Simulation]

@150 pF, 150 Q

ECU Model
(15kV)

0 20 40 60 80
BVgi— BV (V)

TN RBAFA ERBIT
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2) LDMOS with ESD robustness 34 /6o

< ESD Destruction Mechanism of LDMOS >

B Mechanism
200
N
Q
150
Output ~ N
Terminal SEM image 5 100 A
. - g ,_,U \\
l Destruction spot 50 J
- Tiny melted spot on the surface o M1
near to an output electrode 0 >0 100
Ve (V)

Localized high current crowding

Problem : Negative Sustain Characteristics!

DENSO %1 SHOLGE T 2000115
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Generation Mechanism of Negative Sustain Characteristics

Source

N

g

Gate

n+

Drain

SiO

2
P

2D model of LDMOS

DENSO

Positive feedback

Avalanche break down near the source -~ @

Focus!?!

Parasitic Bip. Tr. operation

EleCtron injeCtion .................... @

Focus!
Increase of electric field near the drain

Avalanche break down at the edge of drain‘* @

High current crowding to heat destruction

TINA RBAFE EHAIT
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Structure of new LDMOS with ESD robustness 36,4

New LDMOS Conventional L&—/{w—
with ESD robustness "™ ™4 i

B Source region ( Adaptive P )
Suppression of parasitic Bip operation
: High concentration P-type layer

™
M Drain region ( Adaptive N ) h\ & J%L/j

Relieving of electric field strength
: High concentration N-type layer

DENSO 515BOE e Te 20000 15
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Simulation results 37 /60

B Effect of Adaptive N B Effect of Adaptive P
200 | \ \ 200 : )Adapfive P
1 2.00E17/cm?3 — : : 5.00E18/cm3
~ _ ~1.00E17/cm3 A . | i Adaptive N
E 3 \ \/ 5.00E16/cm?3 = ' : 7.00E16/cm?
< = \ - 2.50E16/cm? < 100 TN
T / Me 1,.25E16/cm3 — : | \Conventional
(I % 0oL / 7 )
. . . 40 60 80 100

Improved Sustain Characteristics

DENSO TN RBAFA ERBIT
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Line up of 4th Generation’s Power Devices 38 /69

W
o

New LDMOS with ESD robustness

( kV/mm?2)
)

—
o

Ul

Y @ 37 Gen,

Normalized ESD robustness
o1

o

200 400 600 800
Normalized R, (m Q2 mm?)

o

Higher ESD robustness keeping low R,

DENSO 515BOE e Te 20000 15
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LDMOS ESDWﬂ%liE)O% 39 /69

B ESDifit = T & 5!

ESDRAZE (MEH
>)

DENSO

n=26
2
1 $
= 0
~
N ¥
D ®
-9 :
2 4
_3 / o
= Z
1 10 100
ESDifif £(kV)

ARRE. nBERITAL

I wisnm
(B R TR EHRAE
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3) Other Device

B Bipolor Transistor B Diode
< Conv. SOI> <TD-SOI> I<XJ'=3.7um> : <Xj=0.4um>
N+ N+ i
N* I // B¢
Y/ Y 30 4 AR
- Xj=3.7um
0 >
7 <
- & 0 A
g |
- i .
S 2 ® = XJI L
4 9) ,
P W 1of
T ® : .
“ : Xj=0.4um
S i
T~ Conv. SO TD-SOI oL T —
o ' . AN 0O 10 20 30 40 50 60
with Buried N™ |, Sinker _
PN#Z&ME [ mm ]
DENSO A R
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W ECER RIS RETE B E7EMERE M

=8, BEIZXKERA ;AR — TR ETFEDARZILAINLYS AR
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E I
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L
M
:I%
180
SHERRE (°C)

BITDZERTjmax(175°C)
AN —RNBE

DENSO
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