Panasonic Technical Journal Vol. 63 No. 2 Nov. 2017

SOIFAMTIZ & % BRBE & 40 o R R it B g T IC

Automotive Battery-Monitoring IC Compliant with Functional Safety using SOI Technology
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Abstract

Battery-management systems of lithium-ion batteries used in electric / hybrid vehicles are increasingly required to be compliant
with the international standard ISO 26262 concerning “Road vehicles functional safety”. We developed a 0.15 um SOI-BCDMOS
process that achieves compatibility between "functional integration" and "functional safety”. Using the proposed process, we
developed a next-generation battery-monitoring IC capable of fail operation. The SOI process of element isolation using an insulator
has an "intrinsically safe property" wherein it operates at high temperatures and does not cause malfunction due to a parasitic element.
This monitoring IC enhances the effectiveness of "functional safety design" by arranging the functional blocks on a chip such that they
are electrically independent of each other. Moreover, it realizes the diagnostics coverage required by the risk index ASIL-C of ISO

26262 on a single chip.
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(£1) CMOS : Complementary Metal Oxide Semiconductor
LDMOS : Laterally Diffused Metal Oxide Semiconductor
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Fig. 1 Comparison of junction isolation process and SOI process
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Fig. 2 SEM image of cross-sectional structure of SOI process
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Fig. 3 Comparison of leakage current to substrate of conventional
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Table 2 Developed SOI process
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Fig. 4 Effect of discharge characteristic and measurement error

in lithium-ion battery
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Fig. 5 Absolute measurement error of developed BMIC
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Table 3 Target failure metric value of ISO26262

ASILS > ASIL-A | ASIL-B | ASIL-C | ASIL-D
BiEEfE |(SPFM >90 % >97 % >99 %
FRHZR LFM >60 % >80 % >90 %
BiZFITIE 1000<FIT | <IOOFIT | <IOOFIT | <IOFIT

SPFM : Single Point Fault Metric
LFM : Latent Fault Metric

55



164

Panasonic Technical Journal Vol. 63 No. 2 Nov. 2017

D, BMSICERENBHASILT v 7 ICHEETE B X950
ENZASILT ¥ Z IZBMICOSHE A L 2 X & 2w,

52 {EERDBMICHORLEES
Hitk DBMS & BMICOHE I % 8627~ .

DS E% 131 7 2EW)
o ¥ I ECU
‘ AD (S
+ LIS =2 @
I
=4 - BMIC

BE
@%! V)
Safety

BMIC mechanism

BEOR  HEROBMICOMNS 7 T &
Fig. 6 Schematic of conventional BMIC

BMICIX, ABh&Ehz)Fy 2Bl rvolhBELE
ADI U N—=FIZX ) F Y VAEIZZER L, ECUILEET
%. ECUIZ, 1l # O VEEDS, IEH D54 %2 Hk L <,
TIRBEAA v F 2T 5.

BMSO%4AHER [1)F 7 A4 F Y EMOBFLEL B
WEZBIET 5] & &%E LA, BMICIZEKD 5 75%H,
DF VBMICOZEHEL, [BhBEEZIEL LML
ECUICIELLfER %] L EHTE .

BMICiX, B OZEHBEPTFNT VB0 EMHERT 5
729, HOZWEERLEA A= AL EHWLTWA5.
Bl z1E, AJMEORE MM R, ADIT ¥ N— ¥ EfED
DWitkee, BERTETMLTIRELEEHET L. Ly
L., BREEREERITE T 51200, BMSIZIZASIL-CE 72
IFASIL-DAE R S, FEREKOBMICHMTIX, LE
BRI 2728 v, 22T, BMICZ2MEMEH L
TH A IHIE L= Bt VOB % KT 5 k%,
WD RARHEHICE JH W TBMICO I EHOMED & L &
EHRTE%E, ILEBERICT 2 LENDH 5.

W DHERDOBMICIZ BWT S, FIMEZ4T 9 51l
ICE, FHNICOMEREEE 2 B L kR0 E 29
BEHICO2CT, BMSEMEM L Tz, Loy 27 A
HASIL-CTdH > Td, 2ICHEMIZ & 5 ZEALIZ L D, ASIL
R % RTE, i & DIC~DER % ASIL-BRASIL-A
T ENTES.

LAaL, ZEACX2MEEE, EEmFHoBM,
VAT AIANOWRERL 2T TR L, WIS
RELEARIZE ZHEEROMMEFATLES.

56

5.3 BAFL BMICORL:RET

AEFETIEX, FFOHETT Y 7 2BAWICHHETE
5S017 1t A DRI A ZEH L, 15 7 ETo
—#HAk, SCRALEATS . F/-ASIL-CIZHER L, ASIL-D
NOFIE S ME T & Btk E L7

I L7ZBMICO 7 By 7 M2 BTRIZRT. 20D
BMICIE, fERD2ODICE1F v 7 FICE#E LMK T
HY,20DHEET T Y 7 AELKNIHLT B &9 i&FEHL
72, 1SO26262 B[ 1112 1%, ASILOZGFRIZHT L, “evidence
for sufficient independence of the elements after decomposition
shall be made available”, [7 I ¥ RY ¥ 3 YO 7%l
SVEOFERDSFHTRE TR T NIE R 52w ] L DERAS
5.

= | BMIC

77{7 AD || &fs
b4 arNnN—4% [E13&
SM

4 1 solI7otx

.-{_ ................ ok
) BRI AR
— &

<ILF -
AD || &fE
Z‘_; a>N—% IS @
Safety
mechanism

L—

it~

E7E  SOI7 1t A TH%E L7=BMICO#NE 7 1 v 7 X
Fig. 7 Schematic of BMIC developed by SOI process
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Table 4 Results of developed BMIC

(Comparison with conventional products)
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Fig. 8 IC die photogram of developed BMIC
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