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TB67S142 J5H:E

1
1
RESET i OUT A+
ENABLE 1t b5 P Ach Ach
! Pre ouT OuUT A-
cwiccw : drv Nch x 2 RSGNDA
1
i
1
MO  [Xle—s RS Tof%
: — 4
1
VREF [X—— VREF SHIZ B IX| BRAKE
Gkl
oscm [X} Sl
R K (TSD/ISD)
—X| ERR
vm X . » POR
VCC AT e # TSD
vee X— —X] ALM
o I R O N PO
1
—{ RS T#
cLK [X] | X vcom
1
i
i Bch Bch ouT B+
i 5 PR Pre ouT OUT B-
DMODE1
! drv Nch X2 RSGNDB
DMODE2 :i:.
1
1
TR B, TR 2K B Ak 7 B R B D R H B R A
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TOSHIBA TB67S142HG

LR &
S LT B it PCB LIRS . SO, el VAR 18 Bt

T G g S S R R A R, R VE R, VDD (VM) & GND BRERIIAE . R AR
FEE, BEZKABIR.

SeAh, R E B A AT B O A IR FE S II(VM, RSGND, OUT, GND), it LARZARE v B e AR AR e v S St o
ARG R AR, SIE ST R B B AR

ARG A A BUE R L, BN, 2B E Rl IC # LA UK T E AT 1R .
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TOSHIBA TB67S142HG
5] AR
TB67S142HG (HZIP25)
S 1 ~25
SIS | SRR e
1 NC TotigE
2 VCC WER VCC 115 25 il 51
3 VREF PRI B 1 5]
4 0SCM Iit] 7€ S Wiy [ 152 B 51 A
5 ERR B ASI S 545 5 1 T
6 ALM o P i SR
7 MO HL A AL T
8 DMODEL | ¥ &SI 1
9 DMODE2 | S# &SI 2
10 RESET HL A S A 51 A
11 CLK AR Bl 51 B
12 ENABLE | Sikfitt ON/OFF 5
13 CW/CCW | JIgiksf b/ by b 7 1) v B8 51
14 BRAKE | #ishii A5
15 GND et 5]
16 NC TotigE
17 OUTA+ | Bikfathh  A+3|JH
18 RSGNDA | Ach ikl 22 5|
19 OUTA- | Bik#ith  A-5IH
20 VCOM LR B
21 OUTB- ikt B-51#
22 RSGNDB | Bch ikl #2235
23 OUTB+ | Sikfiih B+51H
24 GND Bedth ]
25 VM VM H 5 5]
WHEANETIE NC 5| N &L
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LG e St

S PR EnPANL SRR

DMODE1 1kQ

2
DMODE2 >
4 A\ (VIH/VIL) N &
CW/CCW
e
CLK 3
VIH: 2.0 V(& /MHE) ~ 5.5 VR KH) o
RESET -
VIL: 0 VU/MHE) ~ 0.8 VIR A(H)
ENABLE

BRAKE

ERR
ALM
MO

¥ 44 1 (VOH/VOL)
(EHi s pH: 10 k ~ 100 kQ)
GND

Zl
VCC HiEiE vee i 1
4.75 VU/MHE) ~ 5.0 VULEUE) ~ 5.25 VUK IE) 1KO
vee VREF
VREF VREF #ii\ R
0V ~4.0 V (fEif% 1)
VCC M Uamz: ) GND

1kQ
OSCM Hi% i & (5 %) 0OSCM E‘ I
0.82 MHz(/M#) ~ 3.2 MHzOWE () ~ 8.2 MHz(R A {8) g
0SCM S
(R_OSCM = 3.9 kQ ~ 10 kQ ~ 39 kQ) F
GND

OUT_A+ VCOM
OUT_A- VM i i it g Hi il
OUT B+ 10 VGRL/ME) ~ 40 VG A () @I o pf-a-fg---q OIH
OUT_B- _I —* *— I_
RSGNDA OUT 3| iy I - P
RSGNDB 10 V{g/ME) ~ 80 VA ) , . ,
VCOM é

RSGND

TR R, T RE AT A S5 R P R B T ) — A
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TB67S142 ThEbfiRRE
CLK Ihfe

% CLK 5l JIm] ] sk, & CLK 55l 5 EFHITRIER, iz ik e s

CLK e
T (& ~ =) AR gL I L A
L~ 1K) - (A RREALE)
ENABLE Tjfg

ENABLE 5| I m] 46 R4 t 22 19 ON 5 OFFCHSEBUR #3217 , 1## ENABLE % B o8IK(E VM L1 T iR 5131 )

ENABLE YiRE
= HitH4="ON' (E#iZ17H# =)
{8 i B="OFF' (=P HiiE )
CW/CCW Ihfe

CW/CCW 5| JHI 42 ] B 3 ) kg e 77 170 o

Cw/CcCwW i
It JIGEE %757 1Rl (CW)
{53 W E 477 171 (CCW)

FEWEN'CW' I, Ach HIFUARAZE AT Beh HLIRAHAL 90°.

FEWEN'CCW' I, Beh MLFUHAZE AT Ach HLIAAHAL 90°.
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RESET )&

% RESET 5 2] 3 8 i A O 2 AL O SE DU W2 47, 78 VM _E s A3 4 RESET BB N

—H VM HE A TG, K RESET J#OM'IK')

RESET Ihie
= B O IR T E .
{3 1B TAE
BT TE (1 LT B (48 RESET 2 #11E))in T & Frik .
BER, MO 5] P4 B R TIK HL P
WO PRREE Ach Hi% Bch HLii HHL £y
G 100% 100% 45°
25 (a) 100% 100% 45°
Wy —»% 71% 71% 45°
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TOSHIBA TB67S142HG

DMODE (>4 # &% &) ThRe

DMODE 5| Il f RS 8 7 HE i E

DMODE1 | DMODE2 Mk
i i REWLE S (IR 2 2E H, HA o b 1 EON'OF FURAS . 2N ERIRES N4,
1% 100% (%))
ik = EeiZ
i (S 2 (a)
5 5 oz —H

(*) LRE[4, HR 100% 3R ZIZ RPN . RSB, WikE & 55 R e E N OFF; Kk, JFAEIR
BB, B 100%] 5% FEAT .

U T RE

40¥% A 1) DMODE 5| Jl(DMODE1,DMODE2) ) ¥ BNk, W 2Rt 125 BB B R . ERFHLBE I, A B L
R DI, DR 2 B E ORI R A, K23 E R E ORI, Rk TSD 5 I1SD S8Rt iR Aarill -

R Thik
ON (DMODE1,2=L,L) PR ON (KDY Z M=)
OFF (% DMODE1,2=L,L #}) R OFF(IE® T.1E)

FEAZA BRI BS540 TSD B ISD # %), Kz B e fm s BRI N A OFF 5 ON, NI iRzt irAs 845 5
(HRzhiZ VM D%, taifzs a8 E ).

SRR B B N OFF J& 10 ps),

) RS U B E D OFF J& » 1A #8 R B AR D A 2 3T 30 4 3 30 0 A (R
REIEF SIS 5 )

AN ERGAAE ARG 5 (UL 5 3 YR PORZAE 5 ROA 4 120 B, WHZAE T REA
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TOSHIBA TB67S142HG

iz 2 SN =
Rtk 05z — | BAME | AL
7 Fi@) | FP(b) o 1/8 1/16 1/32
O O O O O 0 0 832 100
- 0 831 100
- O O 830 100
- O 629 99
- O O O 028 98
- O 927 97
- O O 926 96
- O 925 94
- - (*2) 0 0 0 924 92
- 0 923 20
- O 0 922 88
- O 621 86
- O 0 0 620 83
- O 819 80
- O 0 918 77
- 0 817 74
FLIT EE (*1) O O 0 0 0 916 71 %
) - 0 815 | 67
- O O 014 63
- O 913 60
- O O O 912 56
- O o1 52
- O O 810 47
- O 09 43
- - O 0 0 O 08 38
- 0 87 34
: o O 06 29
- O 05 25
- O O O 04 20
- O 83 15
- o O 62 10
- 0 1 5
O O O 0 0 0 80 0

(*1) 7B (@) E T, HALLN Y 100%.
(*2) 7Nz —ET, BN A 100%.
V) % TB67S149HG i35 HT A 11540 M % (3145 (b),1/8 35,1116 #,1/32 ).
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BRAKE 1%\ Ih&E
i
]/: OUTA+ OUTA- OUTB- ouTB+

Y P X X}
| VCOoM
e e e LR 1
>-t->|--o—|<--T——<n r-lp-ﬂ--o—k--T—-o
45+ Ak ail N
RSGNDA ! -- ¢$-- L_e
RSGNDB

TR H R, T RE IS S AL

BRAKE iR
H Hlsh =l ON
L HEHER: OFF(IEH TAE)

(FEIERZEHIRF; VREF 4.0 V)

% BRAKE BE N EWE, WHIALRE | 1OUT
IOUT=+100% ~ 0% +100%
IOUT=-100% ~ 0% -100%

*)

401 CLK 1 BRAKE M3 BN I BUARIE 4 120 B, % P9 A LA (R EE RS I e B 3 o I
£ BRAKE # B BN I RN, R B RIS BN 100% .

2 OUTHE R VRS G B, RVREIBER R +(IE): T7E OUT-#8 i), AR RIBER R -(H7).

(FEtEREH“SH 7, VREF-VCC Hi%)

2 BRAKE ¥ &I, A I Ml MOSFET(OUTA+,A-,B+,B-) JF)a.
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TOSHIBA TB67S142HG
WSARELE] BIThRE (MO Ri%)
MO Dk
Hi-Z (*) - GZHIUE RSN
L33 VIUE HL A

(*) 1% MO 5| & TR 2 s . AR IR AE IEAR T ZIhRE, 154508 1% MO 5| iR 3.3 VB 5.0 V HLF (4%
RirBH). Sz N ER AN TG A E, %S S ROAIK(N S MOSFET:ON). 4nS 3 f M A 206 1, W%
5| jH B4 2 Hi-Z (W35 MOSFET-OFF) (FE#% IEH ERiRd, Hob BoRmH#F).

A RVES, EZE'RESET JIfg'

FEARMEH] MO [BRENRERS, MO 51 R CRAFFETT i o

33VHE 5V

et ANl
(10 kQ ~ 100 kQ)

MO 2% 4{

[MO MOSFET]
ON: ¥4t
OFF: ZHIi6 M BRA

T AR H R, T RE 2SS AL
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TOSHIBA TB67S142HG
IR 5] B Th B8 (ERR J43t)
ERR Thik
Hi-Z (*) 1E% TR
fi& 60 245 1% (TSD % 1SD)

(*) % ERR 3| i@ FIRALIT B2 A . S8 7 EREHThEE, S HREH Lf %R ERR 5115 3.3V I 5.0V, fEIEH
TAER, 5IRIEF N HI-Z(AN 3 MOSFET: OFF) (4 Lilt, BRI /nmiF); — B Okl 3= (TSD 8¢ 1ISD), 5 i ~F U
(A MOSFET: ON).

FHHE VM FIEEAE ] STBY Thht, ERR IR E4IAARA (M # MOSFET: OFF)

L A§ ] ERR JBTHRERT, ERR 5| BHI S AR 35 %

33VHE 5V

———

et ANl
(10 kQ ~ 100 kQ)

E{I

ERR 3] i
ERR % 4{
[ERR MOSFET]
ON: & Jl®| TSD EL ISD
OFF: IE¥ Tk

TR H R, T RE 2SS AL

13 2014-5-20



z:3'8

TOSHIBA TB67S142HG

HEIN 5 T8 (R4 ALM [ 5)

ALM Thie
Hi-Z (*) 1E% TR
{1i3 Rl ESIOR AT oS

(*) % ALM 5| A TRAR T M8 55 H . v T IERRE R ShRE, SRR BRI ER: ALM 515 3.3V E 5.0V, fEIEH LT
YERS, 51 I HLSF 8 Hi-Z(N 5 MOSFET: OFF) (34 Lzl , & B m i F) ,— B3 BRI BNE T, 51BN K (A5 MOSFET:
ON).

ALM Jy—Fh Bk SRt . — BB RS ALM A E( 120 ‘CE 15 °C), 51 H-F¥ B I% (N %5 MOSFET:ON); 7E3%
BHiEF ALM fEBRE (K" — 30 °C), 7l R RoR HIi-Z(W 3 MOSFET: OFF) (4 LRil, B¥ Borm )

PAE I ALM S BRTHRERS, ALM 51 R AR R T %

LR L , L :
(B3VES5V) i | R

ALM 3|

v
v
¥
¥
E
T
v
¥
¥

) [t

I

90°C(+15°C) 120°C(15°C)

33VE 5V

[

et AzEN |
(10 kQ ~ 100 kQ)

4
ALM 3|

ALM 2 ~|

[ALM MOSFET]
ON: ALM &3 B (&
OFF: E¥T{E

Bt ALM fiRF& R

TR 1, TRERIL A
TR H B, T RE S SE AR
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TB67S142 H1i% B
ERREE
TE I VREF R E.

IOUT(F K1H) = VREF x 3/ 4

R IR EE 100%, VREF =2.0V: 1E7EEEBR) 0T RAR.

IOUT=2.0x3/4=15A

N7 REERIRE R, EfER VCC 5 VREF 51 JAI(ANEE IS HE) . BLAh, I 18 S %

1B 5 5< Wit 16 1 B

N7 B A PWM 2 i ) [ E ST 8], 35K — > T B B % R OSCM 5 il

AL (ROSCM) 5 [f] 52 SR Wi 18] (5 R U R R T o

(H#=%)
T+ HBH(ROSCM) [i] 5 LI [ (toff)
3.9kQ 4.1 us
4.7 kQ 4.9 ps
5.6 kQ 5.8 us
6.8 kQ 7.0 us
8.2kQ 8.3 us
10 kQ 10 us
15 kQ 15 us
18 kQ 18 us
22 kQ 21 ys
27 kQ 26 ps
39 kQ 37 us

(*) DPAE b 2 P s BB AS GG 1225 LA AR AOAE AT R 2%
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TOSHIBA TB67S142HG
#xt B KBEE(Ta=25 C)
etk Ginc] HEE HpL
ik R VM(max) 45 \%
VM-VCOM HiJ % VDIFF(max) 45 %
ik VOUT(max) 84 \%
LB HH L (Bl ) IOUT(max) 3.0 A
PA 8 L YR VCC(max) 6.0 \%
N VIN(H)(max) 6.0 \%
VIN(L)(min) -0.4 %
VREF #i X\ H % VREF(max) 6.0 \Y
T 51 B(ERR,ALM,MO) fi & VOD(max) 6.0 Y
JEIRH 51 I(ERR,ALM, MO HLiR IOD(max) 20 mA
DIFE(HZIP25; U3 H) PD 3.2 w
TAREEE Topr 20 ~ 85 °C
VAR Tstr -55 ~ 150 °C
g i Tj(max) 150 °C

ER) X HABEE

G B AN B KWUE (EN — BRI R A A RS (. ™ A58 X e (B

BN R E T T, IREGRIL, JFRIEE SR {5 A 320 -
FEARAIG O R A B I 2806 i K BUE E P AT — NS HUE . RE TSI keI fa s . DRIk, 35 J o e F s e 2 B

M RBUE RIS, HEMSTUR.

AR 2 IR AL A IS AE N BT AUE FLS . N2 5 B ilid 1 H o R St
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TOSHIBA TB67S142HG
TAEVEE

etk i %A w/ME | AME | ROKME | AL
ik BLYE VM - 10 - 40 v
ik e VOUT - 10 - 80 v
Ly it LA (I IE ) IoUT Ta =25°C - 1.5 3.0 A
PN FSIE B L \Yele: - 4.75 5.0 5.25 Y
o VIN(H) R NI I 2.0 - 5.5 v

VIN(L) o2 PN 0 - 0.8 %

VREF #ij N\ HLE i VREF(range) - GND - 55 \%
FHIR 51 0 H 5 VOD(range) ERR,ALM,MO 5| i 3.0 - 55 \Y
TR 51 AR FLiAL v IOD(range) ERR,ALM,MO 5] i - - 10 mA
PRSI 355 2 A5 3 fOSCM(range) - 820 3200 | 8200 kHz
[i] 5 SATL B [ ] tOFF(range) - 5 10 40 us

TE) (EMERNZAE BT, BT IR S A o KHUE [HA R B AR .

) AR S R A %
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TOSHIBA TB67S142HG

BAS4EE 1(Ta=25 'C, VM =24V, RIEFEHE)

K5 e T2 BoME | HEME | BOKME | A
VIH RN 5] B T (%) 2.0 - 55 \Y;
Uk E e
VIL BN G| K HF () GND - 0.8 \Y
B RN G L VIN(HYS) | #Z#85 A5 () 100 - 300 mV
5 IIN(H) BRI\ B R = S (VIN = VIH) - 33 55 pA
LAt PNEE
% IIN(L) BN LR A RS (VIN = VIL) - - 1 pA
IM1 B = SR, FRPLEER - - 1.0 mA
e B = K, EWTE
IM2 - 3.0 5.0 mA
LR
TRt 51 A VOD(L) IOD = 10 mA 0 - 0.5 \Y
I3k L AL I 2 A10UT1 S8 3 8] L 2 (IOUT = 1.0 A) -5 0 +5 %
il B Al0UT2 IOUT=1.0A -6 0 +6 %
PRI R IE 1A R VFN IOUT=2.0A 0.85 - 1.45 \Y
Lk K L Y LU lleak VOUT =80V, #itli MOSFET:OFF - - 1 pA
st @ M) | RON(D-S) | IOUT=2.0A - 0.25 0.35 Q

(*) VIN (H) #5e SCARTZERAB A 0 V & A S8 (OUTA, OUTB) 448 f VIN HE. VIN (L) SCNRTE %
S| BHZ T M S 5% (OUTA, OUTB)EZE ) VIN B K. VIN (L)5 VIN (H)Z ZE# 2 XA VIN(HYS).
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TOSHIBA TB67S142HG

BAME 2(Ta=25 °C, VM =24V, BRIEREHE)

Rtk P55 DA% AF BoME | HBME | BOKME XA
VCC 5 25 HL K VCC ICC=5.0 mA 4.75 5 5.25 Y
VCC 7735 HLif IcC 475V <VCC<525V - 25 5.0 mA
VREF fii \ BT IREF VREF =2.0V - 0 1.0 A
I HASEHL(TSD) R (%) TjTSD | - 140 155 170 °C
VCC 1% & HiJE VCCR | - 35 4.0 45
VM P& HL VMR - 7.0 8.0 9.0
IERAM(SD) () ISD - 3.1 4.0 5.0 A

(*) KT ELHARILTSD)

BB M2 AR PR B BOCHLBIE T, TSD HUB RO e fidAc; Py Bl 207 vRL e i B S W o H = A8 D 1 B S A, W
i B TR Y &

—H TSD HiBggiibs, BRI fEE0 VM IR, BORZAR E W E VR, IR BUE (S 5. TSD s —F i
TSR AR DI RE, BRI AE VG

(*) KFRRISD)
M K EIRIE, SRR 1SD B, YIS PSSR LB K R SR, — ELRR 1SD g, BT RS VM
VAR BTN, AR B S . A T S BLR A, B AL, 38— U

FEERES

HUIRIEFEN, DR R . BER, T SR B SR, Ik B B
DR SR LR A 0 1 7 B, 2 B PR YR S B P T R S R L 3k S Ll 4 ) K/ NS P 26 P e B SR R T A [ 6 3
T3 A% S B B AR A AN AE LR Eh s s PRI 4 T4 AR B0k A B g DR o

THRHL(ISD), THRHL(TSD)EREI

ISD 1 TSD HL B {1 x4y i 6 B 5 57t 0 W DLER A IR DR 57, EA DA RECRE S R B e 2 T 4
HAEME R TARVERESME 3 E, XL BT e A2 IR % AR, Jf H 4% B nl Re 2 DR it A B 17 458
ISD HLBE AT x4t A B SR AL IR PRI o 7 IX PR DLRREE (B, 3 B AT e 2 PR BT 4R o 6 ST B ASE P A1 A - 1ot

IC &3
P B AR N B R B T, SR B, BUR, AR,
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TOSHIBA TB67S142HG

AC BBS##E(Ta=25 °C, VM =24V, RIEFHME)

KM 5 MR B /ME SR =N ¥y
CLK i A\ A fCLK fOSCM = 3200 kHz - - 100 kHz
) tCLK(twp) - 50 - - ns
5/ CLK fiky 5 i
tCLK(twn) - 50 - - ns
it MOSFET Y #eds 1L tr - 50 100 150 ns
(BFHBFI), R FERT ) tf - 50 100 150 ns
it MOSFET )4 4541E tpLH(CLK) | CLK—»OUT 200 700 1200 ns
(CLK-OUT il %7 5 I} 28) tpHL(CLK) | CLK—OUT 200 700 1200 ns
DL 7 Y B (] AtBLK 4 tblank 250 400 550 ns
OSCM #i fOSCM ROSC = 10 kQ 2720 3200 3680 kHz
OSCS #ii# fOSCS - 5120 6400 7680 kHz
[#] 5 SEATL B[] tOFF fOSCM = 3.2 MHz 8.5 10 11.5 us
1 (1SD)YK I
} tISD (mask) | fOSCS( = 6.4 MHz) * 8 clk 1.0 1.25 1.5 us
FHE iz P 1]
I HSEHL(TSD)
) tTSD(mask) | fOSCS( = 6.4 MHz) * 32 clk 4.0 5.0 6.0 V&
HE I} 8]
T PR (ALM)AS )
‘ tALM(mask) | fOSCS( = 6.4 MHz) * 16 clk 2.0 2.5 3.0 us
FHE iz P 18]
AC #igr B
i tCLK(twn) J
i i/ 50%
[CLKI] , \ j
h fCLK i
[ouT] i /
[oUT] §
tpHL(CLK)

TR H R, AT RERIALIN R
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TOSHIBA

TB67S142HG

oL FH HL B

0.1uF

100uF

0.1uF

10kQ .
o E—AA/“_GP &
© [Je—

AT R R AN, R, RN RECRIERHE R AL R B

(24Vi
*
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TOSHIBA TB67S142HG

B3 R~F (B4 :mm): HZIP25-P-1.00F

25.640.1 4.540.15
17.0£0.2

i | il s
& h— 4 — eral |
.
o
o 5.940.2 ] L | S E
b} = 1 | ko I,("\ R1.55MIN '-_I:|
= — ! — it
%' 0 rV u | E
; - - - -+ - :
/ o o
| \ H | —
O S/ 3 2
w | i
| | " =
il IR _ _ Sy o ]
T/ I N P
- oo
et LB it W i ) Heuzs
it
| D424
| i
T 1 { L "
29.IMAX
28.810.2

HE: 7.6(g) (ML ALE)

TR T R R AEHIE 04N - m~0.6 N+ m Z[f.
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TOSHIBA TB67S142HG

AR EE

Ji A
TR H R, W] RE R BRI AL B T B, LB B A

SR L
AR LU, T T 26 P S M R

e P
HEF R 1, TR AR

oL FH 5] %
ASCAEFR R R AL 225 o ARG A BB B, A AUEAT AT 1P
AR Z AN R e 17 F P O3 51 T 45 T AR AR b AL AT

TR B 2
NS [ o 03 S T KRB LR . S RAIE B0 R B T L P 1 46 o A B e 2L

IC FHEEREM
[ogii3ibEy—: N1}

(1) FEREELN R RKPUEE L — BEAEMN R AR EUEE. AR X SHEE . B SEREEL Y, Hik
SR, IR B T A 52475

(2) MIAE TG =) PR ORI 22, PRAEAE D Fadi % 1IC MO 1 L T A A R ST . 278 I 280t S KA () 2% A
E R BR AR AR, B AR B AL A S T R A TG ORI, IC S el s, JFREURE
ALK N TR BN N R R IR, AT G A BE, B IRIG 22 A8, AR IR S N R A B
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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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