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IAZERE 3

P H LT B A AU AL PCB BIEAIBT R L, JRAESME R ik BeAh, 3825 i8R AT T S e
P TT % .
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RIS, 2B E T RES KK AR

Fi4b, SERIRERNE AR B A A RO 5t A, R R i AR S VM, RSGND, OUT, GND) i LA
Rk WUERIXEES| LA LR, Wl RER A IRENME, B SBUZR B .

PTG R SUEE L. B, 2R E AR % IC ) AR FIAUR T E AT 1R

4 2014-04-15



TOSHIBA

BE3C

TB67S141HG
3| B B
TB67S141HG (HZIP25)
S5 1~ 25
51 2 = SIAL TR Theg
1 NC ARiERE
2 VCC WS VCC 75 4% M il 5
3 VREF TRV B E BCE 51
4 OSCM [i] 7€ S WIS I B¢ 2 51 B
5 ERR FERAS I S 1545 5 L T
6 ALM T PR e S L
7 PHASEA Ach HLJAH A7 5 B 51
8 PHASEB Beh HLRARAL B E 51 T
9 INA1 Ach HLE ¥ E 1
10 INA2 Ach HLE R E 2
11 INBI Bch RIVTIKE 1
12 INB2 Bch HIIKE 2
13 STBY Rl il 51 A
14 BRAKE il sh ] 51
15 GND et |
16 NC JRig
17 OUTA+ AL A+S]
18 RSGNDA Ach LIRSl 42 5] 0
19 OUTA- A AT
20 VCOM JEH S
21 OUTB- L H  B-5I
22 RSGNDB Beh Hiji sl b 5
23 OUTB+ A BB
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NS H S5 3% R B
5| 4% K LPNEhY eSS EEN
PHASEA
PHASEB 24 o 1ka
INA1 Wi\ (VIH/VIL) PN
INA2 S
INB1 VIH: 2.0 V(&) ~ 5.5 VERK) §
INB2 VIL: 0 V@& ~ 0.8 VERK)
STBY GND ¢ ¢ i
BRAKE
B X
ERR B (VOH/VOL) it
I_
ALM (F$iHPH: 10k ~ 100 kQ) GND
VCC vee i 150
4.75 V(RN ~ 5.0 VOULALE) ~ 5.25 V(IR K) 1KQ
vCC VREF
VRET %\ HLJE G
VREF
0V ~ 4.0V (lHFEZEH)
VCC jas(fEFEH: 5<M) GND
. g 1kQ
OSCM i E (Z%) oscM  [X] -
0.82 MHz(&/)N) ~ 3.2 MHz(JiL AU fE) ~ G
o
0SCM 8.2 MHz(&K) 3
(R_OSCM = 3.9kQ ~ 10 kQ ~ 39 kQ) GND
VCOM
OUT_A+ OUTPUT & OUTPUT
OUT _A- VM H I it (+)pin —-p|-e-fe--- (-)pin
OUT_B+ 10 V(&) ~ 40 V(EK) - i
| * =
OUT_B- ! .
RSGNDA OUT 5| il i [ e Bl i ,
RSGNDB 10 V(#R/N) ~ 80 V(LK) é
VCOM RSGND
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TB67S141 TRE B

HARAEFARAT I VM il OUTHHY, sz SO+ (OUT+ MOSFET JF), X4 ifi £ 7 iRAs h VM Jiifi) OUT-
B, e 0" (OUT-0 MOSFET JFJ).

SRS PER I B
[ &5 ]
Ach Bch
BiES MOSFET HLIR EHES MOSFET HLIR
PHASEA | INA1 | INA2 | OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 | OUTB+ | OUTB- | IOUT(B)
H H H ON OFF +100% H H H ON OFF +100%
L H H OFF ON -100% H H H ON OFF +100%
L H H OFF ON -100% L H H OFF ON -100%
H H H ON OFF +100% L H H OFF ON -100%

#: %F MOSFETs: 4"ON'Rf, UHUHIHSIIMHF &5 K", 4 OFF i, 51 &R HiZ",

PHASEA?
INAT O
L
NA2
L

+100%

IOUTA) 0%

-100%

PHASEB?
INBL 1
INB2 O

L

+100%

IOUT(B) 0%

-100%

TR R, Al

PN

EA ]

GAiNEgR
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[ £F()]
Ach Bch
B MOSFET A B E MOSFET L
PHASEA | INA1 | INA2 | OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 | OUTB+ | OUTB- | IOUT(B)
H H H ON OFF | +100% H H ON OFF | +100%
L& H L L OFF OFF 0 H H ON OFF | +100%
L H H OFF ON -100% H H ON OFF | +100%
L H H OFF ON -100% | L L L OFF OFF 0
L H H OFF ON -100% H H OFF ON -100%
L 8 H L L OFF OFF 0 H H OFF ON -100%
H H H ON OFF | +100% H H OFF ON -100%
H H H ON OFF | +100% | L L L OFF OFF 0
VE: 2T MOSFETs: X4"ON"i, HAUHH 51 B ER"E", L "OFF"i, 5|&E -7 ER"Hi-Z".
H
PHASEA
L
H
INAL
Nag o
L
+100%
IOUT(A) 0%
-100%
H
PHASEB
L
INBLT O
L
INB2 O
L
+100%
IOUT®B) 0%
-100%
HFMREE R, wReRifLE .
8 2014-04-15




TOSHIBA

BE3C

TB67S141HG
[ Worz—3 ]
Ach Bch
BiEES MOSFET FELI BiEES MOSFET LI
PHASEA | INAIL INA2 OUTA+ OUTA- IOUT(A) PHASEB INB1 INB2 OUTB+ OUTB- IOUT(B)
H H L ON OFF +71% H H L ON OFF +71%
H L H ON OFF +38% H H H ON OFF +100%
L 8 H L L OFF OFF 0% H H H ON OFF +100%
L L H OFF ON -38% H H H ON OFF +100%
L H L OFF ON -71% H H L ON OFF +71%
L H H OFF ON -100% H L H ON OFF +38%
L H H OFF ON -100% L 8t H L L OFF OFF 0%
L H H OFF ON -100% L L H OFF ON -38%
L H L OFF ON -711% L H L OFF ON -711%
L L H OFF ON -38% L H H OFF ON -100%
L 8k H L L OFF OFF 0% L H H OFF ON -100%
H L H ON OFF +38% L H H OFF ON -100%
H H L ON OFF +71% L H L OFF ON -71%
H H H ON OFF +100% L L H OFF ON -38%
H H H ON OFF +100% L 8( H L L OFF OFF 0%
H H H ON OFF +100% H L H ON OFF +38%

H: KT MOSFETs: *4"ON"R, Al 50 s Bk, 24"OFF i, SR & R "Hi-Z".

PHASEA"
a1 o
INA2 O

L

+100%

+71%

+38%

I0UTQA) 0%

-38%

-71%

-100%

PHASEB'

1

INBLI O

INB2

+100%

+71%

+38%

IOUT®B) 0%

-38%

-71%

-100%

TR 1, ATRERIL A .
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BRAKE #£=XTh#¢
I
T ¢ 2
OUTA+ OUTA- OUTB- ouTB+
D <] D 24
, vcom
e L Ral B e 1
b-—T—)|--o-|<--T--u p-—r—)}-;-k--r--m
45+ 4 45+ -
RSGNDA . - L- ¢-- s
RSGNDB
I

TR H B, T RE S SE A S

BRAKE DhRE
H #ilzhE: ON
L HIE X OFF (1IE% T1E)

(FElEFZEHIRF; VREF 4.0 V)

2 BRAKE & & N" "I, AALRES IoUT
PHASE=L -100%
PHASE=H +100%

1) 3 PHASE 1557t BRAKE=H N {J#, it W EEPrR. (510, 2 PHASE A" ) 20" & I, HmiEs]
e OUT () BI85 OUT(+)Ml. )

¥) 4 BRAKE B AERT, BB EERERN 100%, A INTFIN2 FiA.

(FEIERES"SH ", VREF-VCC Hi%)
24 BRAKE # & N"m"I, B PN MOSFET(OUTA+,A-B+,B-) F/5 .
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#lin: BRAKE BAMER EERRXR
(fEW 42 —$i247h, BRAKE #3. )

\

PHASE
L

IN1 i
L

IN2 H
L

+100%

+71%

I0UT +38%

0%

(BRAKE:off) %éi/

-100%

BRAKE

+100%

+71%

IOUT +38%

0%

(BRAKE:on) ;é;/

-100%

B S

TR B, TRERIL A

7£)24 BRAKE W E N"&"N, HiRd PHASE #iA\HiE. WA, BHAEEEKREN 100%, A% IN1 fIN2.

FHE AT RE

BLE STBY S, B ENFHUBA(=IRIIFAEX), 825 Fr A B A 5 s AT i ek b D #E . ISD(L R )/ TSD (i
HOHL) RS aEH STBY &AL,

STBY hife
H BN OFF(IEH T.1F)
L P ON(RIHZERE L)

24 STBY W B NAKHES, ISDGELIR)/TSDGT #RMLE B A7 .

TE) 1£ STBY WE N fn, WIREAAKIIFBATIG . Kk, /£ STBY WE AM/E 10 us, AEHMAZIEES. (HE4
GSEM BN BN E, KB RETCIE IR E T, )
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TOSHIBA ,
BEXC TB67S141HG

WIS BEThRE(ERR [ 15%)
ERR Ihik
Hi-Z (%) IEH T AR
{3 K0 344 %(TSD 5% 1SD)

) ERR S HA—MF M E . A7 EMMEHIIEE, ERIEA Dh %R ERR 5115 3.3V B 5.0 V. fEIEH T/
B, 51y Hi-Z(P 38 MOSFET:OFF) (M Lduh), BE/RE ), — B AN 245R(TSD 5 ISD), 5| F k(A
#5 MOSFET:ON).

EHEIE VM IR STBY Zhig, ERR 3| KR EHILEIRZAS (N MOSFET:OFF).

AMEH] ERR BHIIAERS . ERR 5] IR A5 IT % -

3.3V 85 5V
7 HLBH
(10 kQ ~ 100 kQ)
NERR EIg
ERR ¥#& 4{
[ERR MOSFET]
ON: &3 TSD 5% ISD
OFF: IE¥#4E

TR H R, T RE 2SS AL
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TOSHIBA ,
BEXC TB67S141HG

BEI5] BITh R (P ALM JR)

ALM iR
Hi-Z (%) EH T
i 0 38 AR 2

7E) ALM 5| A —MoH R ZEAm . AT IERE T, S RIEH Bh B EERE: ALM 5115 3.3V ek 5.0 V. fEIEHW TiE
W, 51BN Hi-Z(W 3 MOSFET:OFF) (4 _Lhil), ‘€ ERmiF); —B2EERMBEF, 518HE-F KA 5 MOSFET:
ON).

ALM A—FE s E R . — B3 BEIAR] ALM K IBI{E( 120 °C £ 15 °C), 5| HHE K Z/RE(H % MOSFET:ON); £
B EHIAE] ALM fARERBE (M R {E" — 30 °C), Bl K BoR Hi-Z(PM &8 MOSFET:OFF) (&4 _Efint, Bk E/RmHT)

M ALM I BRTHRER, ALM 5] BN SRR T 2%

i H R
3.3V 5V) | !
ALM 3|
GND .
90°C(+15°C) 120°C(+15°C)
3.3V %ji_sv
BRE A ENE
§ (10kQ to 100kQ)
§<3ALM 5|
ALM 2% 4|
[ALM MOSFET]
ON:ALM A& B {&
OFF:IE %1k
2t ALM fZRR B H

TR H B, AT RERIALI R
TR H B, T RE R SE AR S
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BE3C

TB67S141HG
TB67S141 & &
HRRERE
1E B {EAE i VREF BRI E
IOUT(#K) = VREF x 3/4
Whn: ERBEE 100%, VREF =2.0V: {ERBEEEEBRR) 0 FXR.
IOUT = 2.0x3/4=1.5A
T EBEERIGE" ", BEEEER: VCC 5 VREF 5 I(ASEALE FH AT F )
BUAL, R R I IR A
[Es] S > M B 1) i B
T BEE R PWM £ 6 5 5 Bt 8], 3 8% — > N B s BHIE ] OSCM 5 i,
Pz EEFHL(ROSCM) 55 [H] 5 K i s 17 (1) 2% 2 40 R R B
(Bt5%)
T FHL(ROSCM) [i] 7 % W7 IS 7] (toff)
3.9kQ 4 1us
4.7kQ 4.9us
5.6kQ 5.8us
6.8kQ 7.0us
8.2kQ 8.3us
10kQ 10us
15kQ 15us
18kQ 18us
22kQ 21us
27kQ 26us
39k 37us
1) B R ITRBUE A EFE 2 B AR A
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TOSHIBA ,
L TB67S141HG

PHASE VJJ# OFF TIME
I OouT+ OUT-
D D3

L1 il MOSFET fa itz <::|:> L2 il MOSFET {834

N 5 -
(()UI‘+M()SFET)X( X OFF XONX OFF X§X OFF

= \
(OUT- MOSFET) OFF ; XONX OFF XONX OFF XONX

:ﬁ K=
L1, L2 ﬁﬁﬁ\a‘élﬂ,ﬁﬁuxjw‘m

TR 1, RTRERIAL A

4 PHASE {5 5 A 1) 305 8 A 85 01 080 (6 (LIRS R BB — 00T, A/ SRIN A, 3% OUT+A1 OUT:
MOSFET i /5 .

P R 41455 9 (fOSCS = 6.4 MHz), P)#if A% 3CLK (BLFE R B 2; £2 1+ 3 CLK =4 CLK): XWilfa%) 470 ~
625 ns.
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TOSHIBA

TB67S141HG

“a 0t B KAUE B (Ta = 25 °C)
etk i HEE L¥yvA
HLAL FELR VM(HK) 45 Y
VM-VCOM HiJE % VDIFF(# k) 45 Y
FELALAAT 1 LTS VOUT(#K) 84 v
(EIEIE ) LA HH LI IOUT(#% K) 3.0 A
N BEZ 4R IR VCC(#K) 6.0 v

VIN(H)(#5:K) 6.0 v
RN R VIN(L)(#2 /M) -0.4 %
VREF #ii \ HLH VREF(#X) 6.0 Y
JFIRAH 31 BI(ERR, ALM)FLE VOD(# K) 6.0 Y
TR 5 I(ERR, ALM) JA HLUR IOD(#%K) 20 mA
WFE(HZIP25; (U E) PD 3.2 W
TARIR Topr 20 ~ 85 °C
e 4745 1 Tstr -55 ~ 150 °C
R Ti(f&K) 150 °C
EREXBRABEE

P PR B AN i KAUE A — BRI R AR AUE (. A X P E. BNSIERCEE TS, i
GBI, FF DI SURBE TN 3240 o AEARATIE DL T, #AS B 48 0] i KHUE (B AR — NS M. ZREAR
o A P . DRI, TN R R R B B R UE L, R B AR . UG £ IR LR LS AE Y
MR A AUE L . N2 25 5 S A ) A R 0T
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BE3C

TB67S141HG

TAEVEE
etk s TR A 2N LSOO NI XA
AL L YA VM - 10 - 40 v
FELALAAT 1 LTS VOuT - 10 - 80 v
(BFIEE ) UL HE AR IoUT Ta=25°C - 1.5 3.0 A
SRHIBCR s vce - 4.75 5.0 5.25 v
o VIN(H) kL NG IR 2.0 - 5.5 \Y

VIN(L) 2PN RS 0 - 0.8 %
VREF i A\ B G VREF (i ) - GND - 5.5 v
THR 51 A A 9 VOD(u [#) ERR, ALM 5| 3.0 - 5.5 \Y%
THIR 5] BN LS IOD(E ) ERR, ALM 5] J - - 10 mA
PN PR 5 4 A T fOSCM(3ti ) - 820 | 3200 | 8200 | kHz
It 7 5% WIS [A) S [ tOFF (3 [H) - 5 10 40 us

V) S B S FH I di K LA T RE 52 B AR PR S AR 26 AR (b A o, AR (8] 5555, PRSI A ISR AT (L BR AR 2% 11 5 55 ) 35

FRIBR 1 o
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TOSHIBA ,
XL TB67S141HG

BAMKE 1(Ta=25°C, VM =24V, BRIEFEHE)

K5 e TR A BN | OBE | BK | A
VIH RSN 5| IS () 2.0 - 55 \Y;
LA NG
VIL RN G| R () GND - 0.8 \Y;
B N R VIN(HYS) BN G| 100 - 300 mV
=1 IIN(H) BRI B R HSF(VIN = VIH) - 33 55 pA
AR N B
i IIN(L) Z N AR (RHSE(VIN = VIL) - - 1 pA
IM1 BB = FRE, USSR - - 1.0 mA
i
WS = R, IEWTE
IM2 - - 3.0 5.0 mA
L5 4y R
Tt b 5| R VOD(L) IOD = 10 mA 0 - 0.5 \Y;
HL B IE 2 A10UT1 JEIE A R Z(IOUT = 1.0 A) -5 0 +5 %
FEL L FEL L 10 8 S 5 A10UT2 IOUT=1.0A -6 0 +6 %
-k AR
VEN IOUT=2.0A 0.85 - 1.45 \Y
1E [ HL R
FEL ALt O T U HL 3L lleak VOUT =80V, #ith MOSFET:OFF - - 1 pA
LW LA H 530 FBH RON
IOUT=2.0A - 0.25 | 0.35 Q
(1) (D-S)

(*) VIN (H)# 58 SO 23088 i 5 B RN 0 V FHsild, & it (OUTA, OUTB)AE1L VIN HE. VIN (L)#E A
SRJE 24 5| S H T PR, & BTt (OUTA, OUTBY 4L VIN HE. VIN (L)5 VIN (H)Z Z# € XA VIN(HYS).
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TOSHIBA ,
BEXC TB67S141HG

HASH% 2(Ta=25°C, VM =24V, BRIEHFHE)

Rtk i TR A A U S B NG IN XA
VCC 5 %5 HiL VCC ICC=5.0 mA 4.75 5 5.25 \Y
VCC 5 35 HLiT ICC 475V <VCC<525V - 25 5.0 mA
VREF % \ Hiji IREF VREF =2.0V - 0 1.0 uA
I SHL(TSD) IE (%) T{TSD - 140 155 170 °C
VCC K4 HiJE VCCR - 3.5 4.0 45

VM P& HL VMR - 7.0 8.0 9.0

AT (SD) R (*) ISD - 3.1 4.0 5.0

(*) KT ELHARXPLTSD)

SR BN AR AT TSD BRMER, Bt TSD HEK, JRJE AN SR AL BRSO PR 1 = A o O 1 I8 S iRAGrill, TR 7 41l
HESR RN E. — Bk TSD R, JE EHHGE VM RRE0R 2 B i BRI, saeis R N BiF (5 5 . TSD i
&M TR A IR I Thee, B A BGE A

(*) KT LAk (1SD)
Ll RGUA R RAER, Btk 1ISD W, RJa AR AL BRSSP = . — Bk’ 1SD AL, Id ERTHRIE VM
FLVR B 3 B R B AR, RIS BRI B (5 5 . O TSIl 22 4, TN N2, S T O

BAME 3(Ta=25°C, VM =24V, BRIEFEHE)

K5 s AR A B H7H =P AT
INT=H, IN2=H - 100 - %
: INT=H, IN2=L 66 71 76 %
ZER/ TR -
INT=L, IN2=H 33 38 43 %
INT=L, IN2=L - 0 - %
R B

NI, A DR R IR . SRR, T RSB EIRR,  RL R & Bl R R
AN AIRTC RS I A R, R R R 1 R R s B I A R . LS RN I RN RS P 2 A S r LR PE T AN [
WA B T8 3 A% ST BB B LAt B A1 AN A7 AT FEUATL S P30 5 T 45 DA A A s ) XU

THRHL(ISD), THRHL(TSD)EREI

ISD 1 TSD HEEEA & X 4 Hh i 2 45 5 6 R O AR AR I R, BT IIEANRRARIE IC 582 %4
FAERE I TAEVERIAME 25 8, XU v e A2 IR % TR, - H 2% 5B ] RE 2 DRI % 40 26 T 53R

ISD HLBEAN BT X 4 BRFR AL IR BT R o B X PR BLRR R (ARG, 2EE T RE S SRR . S R A AR R AR i
BRI B

IC &3
AR T SR ER T A A B B, AT S B2 R b, B R/ 1

19 2014-04-15



TOSHIBA

BE3C

TB67S141HG
AC HESH#(Ta=25°C, VM =24V, BRIEFENRE)
Rt 5 MR A - ZN I % B I 5 N <X 172
PHASE #i A% fPHASE fOSCM = 3200 kHz - - 400 kHz
tPHASE(twp) - 50 - - ns
/N PHASE Jlik 5 J&
tPHASE(twn) - 50 - - ns

it MOSFET VI iE tr - 50 100 | 150 ns
(EFERS ], TR Ta]) tf . 50 100 150 ns
#0  MOSFET B35 4iF tpLH(PHASE) PHASE—OUT 200 700 | 1200 ns
(PHASE-OUT i i ] ) tpHL(PHASE) | PHASE—OUT 200 | 700 | 1200 | ns
AU gt 75 Y B[] AtBLK 3 tblank 250 400 550 ns
OSCM #ii% fOSCM ROSC =10 kQ 2720 | 3200 | 3680 | kHz
OSCS #i% fOSCS - 5120 | 6400 | 7680 | kHz
[#] i S WIS 1) tOFF fOSCM = 3.2 MHz 8.5 10 1.5 us
1A (1SD YK

) tISD (mask) fOSCS( = 6.4 MHz) * 8clk 1.0 1.25 1.5 us
FERIS 7]
T IASEHL(TSD )R

: tTSD(mask) fOSCS( = 6.4 MHz) * 32clk 4.0 5.0 6.0 us
FE i 18]
I HERZE (ALM) S

) tALM(mask) fOSCS( = 6.4 MHz) * 16¢clk 2.0 25 3.0 us
FERIS 7]
AC HAE T[]

tPHASE(twn) ;
[PHASE]
tPHASE(twp)

h
'
'
'
'
'
'
'
'
'
'
'
‘<@
Il
'
'

—
tpLH(PHASE) |
50%

[ouT]

TR H B, AT RERIALIN P

fPHASE

h
'
1l
1l
i
il
'
i
i
il
i
il
il
i
.
L]
il
]

1 90%
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TOSHIBA

BE3C

TB67S141HG

oL FH HL B

0.1pF
10kQ

10kQ

Al
04—

Al

Al

AT R R AN R, EANBECRIERHE R AL R B

= (24Vi
>
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TOSHIBA

BE3C

TB67S141HG
B R~F(BAL: mm) : HZIP25-P-1.00F
25.640.1 4.5+0.15
17.040.2
| T
m } m
e b—1— % |
o~ no xQ"S o~
;; _'b.Q:tu.L ! 0 g{Lb | a § H
= 0.6 o L
_ _ _ _ _ ~ i
— - R |
2 | 3
| | - " | <
d-|— - —— — [+ 7 ||
Ne.1 [ I No.Z
2| 0424
H Y Uy q el
2.ATYP 0.4740.1 B0 50
29.3MAX
28.840.2
B \
f 1
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RESTRICTIONS ON PRODUCT USE

« Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information in
this document, and related hardware, software and systems (collectively "Product") without notice.

* This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

* Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury
or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes for Product
and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the
application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or
applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b)
evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, programs, algorithms,
sample application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs and
applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

+ PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY
CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without
limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used for
automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions,
safety devices, elevators and escalators, devices related to electric power, and equipment used in finance-related fields. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA
sales representative.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

* Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

* The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

+ ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND
(2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT,
OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

» Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation,
for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products
(mass destruction weapons). Product and related software and technology may be controlled under the applicable export laws and
regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration
Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in compliance with all
applicable export laws and regulations.

*» Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING
AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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