TOSHIBA

238

TB62215AHQ

ARGURLGEN T 22510 B B JEA SCREB 1K
A BORHN, 35 55 B A6 SO SC IR A 58T
SR, RN HAER .

J7iA: "TB62215AHQ” 2012-06-27

FPEH:2012-06-27

TOSHIBA CORPORATION
Semiconductor & Storage Products Company



TOSHIBA I%jc TB62215AHQ

KH BICD L ZIfhE 5L Fr R Bl L %

TB62215AHQ

A5 B B N ) PWM BT3B 88 IXUER 28 7 B I8 TR %

TB62215AHQ & —3f H PWM Bk #5% (1 AR SR D 13 By ik DK S 2%
TB62215AHQ K 7 BICD 1.2, g fix A HL K HLi N 40V/3.0A.
F bR AR 3 AT ASEIUN A BN Vg IR B D B AT 45 o

R
o WU AN

e PWM fHIHXEN HZIP25-P-1.00F

o HFEE NI
o BEHEATRIAL. 1-2 AR W12 AR HR:T76g WD)
e BIiCD L¥: MMy Hi&)EE M1 3R R AE (DMOSFET) E i Hh Thae fifk s .

o FIEFIGEFENT: 40V/3.0A (L%t E KA EH)

o EHSKHL (TSD), KN (ISD) M EREAL (PORD

o H¥%:: HZIP25-P-1.00F

1 2012-06-27
(#EH) 2012-06-27



TB62215AHQ

38

TOSHIBA
5 A

n_m_w_>

UU>

ON

ON

+9 1NO

-9 1N0O

v 1NO

+V 1N0

adNO1

319vN3

Z3aow a

1NnO oW

>

12 14 16 18 20 22 24

10

O 0O 0 0000 0000000
O 0000000000 aoogao o

|

25

23

21

19

17

15

13

11

WOSO
ano1
ON
WA
m_|mm_
anNod
anNod
aNoSd
v'sy
13s3d
NI D10

TAAOW A

MOD/DD

2012-06-27

(#:H) 2012-06-27



TOSHIBA TB62215AHQ
FHER
CW/CCW i .
D_MODE1 , VMR K \ Vee
. | VCC 2%
D MODE2 DAY 2% : —NT
- CRI G2 ;
CLK_IN | o+
ENABLE ! o ,
! L !
RESET | T ' | oscwm
MO_OUT : > !
: : osc ;‘4¥¥%;WVV‘
kg | | | | |
VREF i N 2bit D/IA L_. i i
) b 1OEER T e | | crokmm |
A S ! # !
L0 7 E e
Vi i ‘ :
) = | | Vrsl | rRscompP1 H— ~
= L ~ L
i 5 e
Rs > i i CIR & 3ERA )
s SRy S LS
I ] | s TsD | !
il | ]
«——— | VMR :
VM ———— i
S . L N !
N
S TIE

TR D REBEAT MRS, £ T HE B b K ST AL 10 T RE A PR RS

1 FE R E
RT3 Gt 5 e S R R E K R AR AT SR, AR RN . Voo (V) K GND EZLINA B . &R,
TB62215AHQ 27K AR

AN, BN TB62215AHQ B A HIESI I (Vs Rse OUT. GND), 455I2A s, BrLLR4S 57 & TB62215AHQ K
PCB it M Siifi. #5iX465| LR R, 208 TB62215AHQ 1E 4T 5 15 B 3 ™ & R 7

NG D BUER L, 50 TB62215AHQ < 1 T3 i £ p HiLE (1) FL IR K T AU HL IR T 4539

3 2012-06-27
(#EH) 2012-06-27



38

TOSHIBA TB62215AHQ
51 D) e 8
TB62215AHQ (HZIP25)
5 1~5| 4 25 KZhRE i B
515 514 R e
1 CCICCW | Hhik ik ezl
2 MO_OUT | Hi/<ff 2
3 D_MODEL | [l Eit 1
4 D_MODE2 | Jihii5 & 5 2
5 CLK_IN | FH-F#fe Bkl (i i N . oS 7E BT AT
6 ENABLE | A, BIBEHIHIF (5V) /26 (Fzth) 1FFCER 51
7 RESET AR
8 LGND DR F P i
9 Rs A A T TE A e O 1 5 P P SR e B B S D e D
10 OUT_A+ | AHiE it 1F o
11 PGND 1 25 IR ) LR e
12 OUT_A- | A iiE i 1o
13 PGND I 5 IR ) HL Y4 1
14 OUT B- | B @iyt
15 PGND I 5 IR ) HL Y4 1
16 OUT_B+ | Bidi4ith iF i
17 Rs 8 B i i P AR A R A LR R T R RS, Thaks IRl o e i
18 NC ToiEFE
19 Vi P bl
20 NC ot
21 NC ot
22 Vee 5V A8 LI
23 LGND T L
24 Virer f e LR B ) A 5
25 0OSCM AR AR T B AR B E 5|
TAE “4TIF” BB NC 51
4 2012-06-27

(#1xH) 2012-06-27




38

TB62215AHQ

TOSHIBA
CLK HiZh&e
AR DA 77 5RIE — RTE . 78 BRI, IR (S 5 R A
CLK I\ Tk
Tt e BT, A IE Y
T {RAE A — (0

ENABLE HIZhRE

ENABLE 5 4 il /& 75 1k e 7t 8 i 25 83k Iy ik B 5 R B 52 AL » 12 51 B T 308 438 ok /2 5 S 0 /2 BT 7F TB62215AHQ
BT S, 5 AR .

ENABLE %A g
H AR EERE (EW TAERTD.
L M S ARESA (RS,

CW/CCW [jThee

CWICCW 5| [0 1t ik i) Jie 4 77 1) o

CW/CCW #ii A\ B2
H 1EF (Cw)
L S (CCwW)
AR R FE T e
D_MODE_1 D_MODE_2 it
L L OSC_M, fitH R AEH (FERFHLEE D
L H PIAH Al
H L 1-2 AR
H H W1-2 #H b
RESET HITh&E
RESET #i A Tike
L TEH AR
H M = AL
BALR, SAHRIRAT .
FEXMIES T, 51 MO_OUT 435K
Jil RS A IR B Il F1 i HLSA
2 MG 100% 100% 45°
1-2 HHJBIHE 100% 100% 45°
W1-2 H il i 71% 71% 45°
5 2012-06-27

(#:H) 2012-06-27



TOSHIBA I%jc TB62215AHQ
fRipae:

I RSHL(TSD)

LR AR 150°C ANEED) I, WMHSHLBBE S R A . X8 IR AR

2 TB62215AHQ H 58 D_MODE_1 5| {1 D_MODE_2 5| ¥ 1Y) i 2K, TB62215AHQ B H TSD #ix, WE IEH 217,

Vmrs Vecr (Vws Ve BEIRTESS) EBEAL (POR)D
W AREIDCH, EB Vs Voo BRIFUE KU .

AL (1SD)

BB — LRI, kU SR S BE R GBI HORHUE it e/ 3.1A), % HUBR A2 9% PHAR S PR A
e

4 TB62215AHQ )58k D_MODE_1 5| J{if1 D_MODE_2 5| ¥ {# 21K, TB62215AHQ 1B ISD #=, k& IEHWIELT.
2 B 3 o i ) 2 P 2 B T AR LA R AR . A S A Y B B R W DA R AL

6 2012-06-27
(#1xH) 2012-06-27



TOSHIBA I%jc TB62215AHQ
“NT B RBUEE (Ta=25C)

REAE (iR BT H FLAY i E
ik iR Vu 40 \%

ik i E Vour 40 \Y

L pe il SR lout s 3.0 A GED
R YR Vee 6 \% LIS UNAE]
N B E Vin 6 \%

MO %t HLE Vo 6 \Y; -
DI¥E Po 5.0 w (2
TAFTRE Topr -20~85 C

W AF IR Ter -55~150 C

P2 i TiMax) 150 C

T PR B A i KHUE [ — AR AT A AN A BUE (. ™ A5 IR SR [
BN IERCEE T SIRBTTFE, A RE S BURKE SR e I 8 A 324 .
FEARATRE LT, AL 40 e KAUE PR T — S8 TB62215AHQ Joid bRy PRIk, 27 hn i v s it
FEMRAHE R, RERLHIL.
AR 2 IR IS Y L S AE NPT BUE HL S . N2 28 5 Sl 1 HL A R 00

TE L AR MRS, AR AN DRI AR 2.4A LR o MUIASRGE BE AR B E BT A2, S KAy Y LU Pl RE 2 TR 32 A5
T 2% Rk — 25 52 B R o

VE 2: ML (Ta=25°C)
Ta: MBEIR A
Topr: 24 TB62215AHQ JF B, NI EEIRFE .
Tj: 4 TB62215AHQ FFJA I, e sl o e Kz sk 32 B ROCHLFLER O BRI . 9 T A8 B R 3% RO B Ty A
1 120°C, EVCK R KB RRFTE R — /KPR,

2 Ta it 25°C I, AAZ5H% 40 miW/°C BEAT 4

7 2012-06-27
(#EH) 2012-06-27




TOSHIBA I%jc TB62215AHQ

EFEZITSHEE
FRAE 55 AR S A /) i N AT
Hyik R Vm - 10 24 38 \Y/
HiR % s lout Ta=25°C, FHM{H - 1.8 2.4 A
w Vine B4R T 2.0 3.3 55 \Y
B N & ;

Vine) B AL GND - 0.8 \
TN ES fork - 1.0 - 150 kHz
Brig i fehop - 40 100 150 kHz
Vet 5 K Vet - 0.7 - 3.6 \Y/

(JF D IEHIBATSHR LN i KBUE E 2 1815 (R 70 R i

(JE 2): BAR CLK IS SH NSRRI FIREE N 1kHz, (ERRMEHR/NFH AR, £ CLK {55 _LJHiA, 7E 500ns
KMEITRZMGT, WASE W E,

HEEAE S ETPREAUER, SR EESHES A

8 2012-06-27
(#EH) 2012-06-27




38

TOSHIBA TB62215AHQ
BASUFE 1 (Ta=25C, VM=24V, BIEBHEIE)
RFIE 5 T2 /) LR PN LiRivA
Y 2.0 .
S L M et A B () 20 1y,
VL GND 0.8
CISUELVE Vingas) | B 51 GE) 100 200 300 mv
= | V=5V CZEIIR A (546 Ak HA
el DL = IN(H) IN E{)J?ﬁ‘qjﬁ’]%ﬁjiﬁﬂ\glﬂ 14k 35 50 75 .
ik Iingy Vin=0V ERRF A G L) 1 K
MO fi t Hi T Voimoy | lor=24mA 4% HHEURET) 0.5 \Y
Im1 RIS, FPUER 2 3 mA
FRL YR LA Im2 W IT R, ENABLE=E 35 5 mA
Ivs WHOIT R (AR 5 7 mA
w4l [ Vrs=Vy=40V, V=0V 1 HA
iﬁﬁﬂjﬁ%{ﬁ =] OH RS M ouT =
fEW”JJ |o|_ VRS:VM:VOUT:40V 1 H
WIiE 2 [ E S Aloymt JHIE 2 W AR ZE -5 0 5 %
A H AR T T AR R
P AIOUTZ IOUT:Z.OA -5 0 5 %
VRSZVM:24V,
Rs 5| I EBI Irs DMODE_1=L, DMODE_2=L, 0 10 HA
ENABLE=L
(EF2ZAD NG9 I Tj=257C ' '
oL 0 - %
1/ 0,
B L PERE 33 1 38 | 4 u
FH2L 66 71 76 %
%35 100 - %

o VingomE SN2 — AN 5 I OV i s 238 e tH AR Vig B o Vinaiony € SR 2 51 ISR J5 32 B FEA
F 228 B B0 Vi HLU S
VIN(LHH)'5 VIN(HHL)Z%%XﬁEﬁJ)\?ﬁ =

2012-06-27
(#EH) 2012-06-27




TOSHIBA I%jc TB62215AHQ
BASAHE 2 (Ta=25C, VM=24V, BRIEFHHME)

HEAIE el W 2% A I/ H 7 SN <R Y2
P 508 B A H Vee lcc=5.0mA 4.75 5.00 5.25 \
P 508 FEL % A HL Y lec - 25 5.0 mA
Vref %\ L 3 [ Vet AERFHIAE S £ an=1kHz 0.7 - 3.6 \Y;
Vet SN BT lyeg V,o=3.0V ; 0 1.0 HA
Ve TIRFE Vs (H35) V,=2.0V 1/4.8 1/5.0 1/5.2
TSD H1H FED T,TSD - 140 150 170 C
Vi k& HLE Vvr R ML 7.0 8.0 9.0 \Y,
Tk I R 1R ¥ 2) ISD - 3.0 4.0 5.0 A

L JHOHL (TSD) H%
2% B I RSO B Uik B U, TSD B 2 )5 B T 3 A PR 350 5207 B % O PR S R A Y
£ 140°C (/) ~170°C (KD IRER, TSD Wi B3, —HR3), TSD Mo R H A AE X, |
%) D_MODE_1 5| jiifll D_MODE_2 5| i {3 2k 5% TB62215AHQ HE /A .

20 ROHL ASD) HLk
L R A B BIE R, 1SD LR £ 3 BN T 3 A PN 0 55 A HL O P i ) R A
T Bk ISD ERE N FF ORE A TR, e BT 4 A CR 3R A MR HER R, — HL
SRR H 1SD A5 A M B IE 3 AR o
ISD HL I {##:JT/E, HEF D_MODE_1 5| i1 D_MODE_2 5| {)# 21k sk TB62215AHQ H = .
7 ISD B, TB62215AHQ [FII R 7E A HLE = .

JABN, L EAERE 4 IR

LS
SIS TEREIN, ThE SRR, SO, BT DRI, ik RS .

IR IR R R R, B AR A 51 B s B I A I . SO S R B A R ORI B A P 2R A S SRR PE T AN
WAZFE 3 1% S TB62215AHQ B H Al FAF ANAFAE A B A S LBl B4 T 45 s A A i ) XU

THRHL ASD). el (TSD) HEEEW
1SD Fil TSD HLBS S ks 1447 60 S s LG I 0, 6 A1 S B 4 LB 52 A 22 4
EAEER TAETCEAMER 2SS, XS B BEr e e 5 TAE, 5 H235 8 v e < N4 5 B8 4k .

ISD FL R X it L B4R (AR IR R 37 o X RIR LA B2 (R K G, 2 B AT RE 2 PRI BRI A o 25057 RISt FH AR B A A
PR NITRIET 53

YR
PR BLATHT ISR HR, I S R B B, SR AL.

10 2012-06-27
(#EH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

R HSEFHE(Ta=25"C, VM=24, 6.8mH/5.7Q)

RFE i M 2% d/ | R | 5RO | B
TR N AR f i 0SC=1600 k Hz 1.0 | - | 150 | kHz
tw (t ) - 100
o/ A Rk Y B twp - 50 - - ns
twn - 50
tr - 0.15 | 0.20 | 0.25
tf - 0.12 | 0.15 | 0.18
o L tpLH(CLK) CLKfE5Z& ouT - 1.0
FEORRHAE tpHL(CLK) 6.8MH/E.7Q (FEHTHT) - | 15 a
tpLH(OSC) OSCM Z OUT, - |05
tpHL(OSC) 6.8mH/5.7 2 (FEGif ) - | 10

. . X lout=2.0A (%5E ).
77 EEL I R U BT 5 1 ¥ R e () tBLANK e 300 | 400 | 500 | ns
VM=A3 tBLANK 1 x24V

0SC_M R 4% fosc Cosc=270pF, Ros=3.6k 1200 | 1600 | 2000 | kHz

fchop (#e/)h)
Hrig A Fchop (Jt#Y) Wi ERE (lout=2.0A) 40 | 100 | 150 | kHz
Fchop (KD

Hrig s B AR fchop i #4F (lout=2.0A) OSC=1600kHz - l100| - |kHz
ISD F#8 i i [ tISD (i) %I} 18]y CLKOSCM KA. - 4
ISD Hz i@ Fr 2L [A] tISD 16 1SD (B PRI He I Bt by HE 4 I T ki S - - 8
B H R AR T Ot B

TR H R, T REXS I AT T L.

1/fcLk

tpHL

Y
ity HL P
GND

B L ot A T ORI e

11 2012-06-27
(#EH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

i o R R TR

KT PWM fEFEFE I, TB62215AHQ 141 Hi CR #ik % w25 I o o VB S FELIR T 28 M A U FELFE (Rps) RIS B HLIE (Viep)
AT U N R E
lout=V/e/5+Res( €2 )

Horbt: 15 09 Vit B Vgt nmoe Vier on (H,  HTURHIER

BN, 24 V=3V I, N T 774 1L.8A M IR (lour)s ResiHEHIT:
RRS=(V,ef/5)+lour=(3/5)+1.8=0.33 2 (>1.1W)

OSCM #R&GME (BrygZuesmd) K&
OSCM 1R (fOSCM) FITi iz (fchop) HEINT.
fOSCM=1/[0. 56x{Cx(R1+500)}]......... C, R1: OSCM #hii# % (C=270pF, R1=3.6KQ)
fchop = fOSCM/16

R 5 i AT AR I i, FEIR kSR>, BT DATE S R F B P AR O R 3N, AR I YR O A T
BARR P E T I8 PR AR HT i AR T T ek, E R kIR 2 AT AT RERS N .
ST 208 T0kHz [FIIER, KA1 g 75 50 45 K% 100kHz 136 Fl 7Y

12 2012-06-27
(#EH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

AL T
TB62215AHQ JIFELI A T AP /r 2 s 1) it b i ke 2) Moy i 48 R TR sh 2 ke
i AR A TIFER T 0.8 Q2 1 Romusﬂﬁiﬁﬁﬁ‘%o

AERAE TR, POl IR 2 S g, & H AL 4 AN S i 2 AR BT E I 8] o5 A 4R 1 L 1 T
Feo

Kk, & HARZFET T

P(out)=2(Hsw)x10ut(A)xVDS(V)=2(HSW)XIOUt(A)ZXRON(E2 ) ... 1)
FEPIARIRERE S (FE 12, PIARZ A IARAL 2 90°) S W AR I P shke it
Ron=0.82 (@2.0A), lout (l&fE: KD =1.8A, VM=24V
P (OUD)Z2(TE)XLB(A)X0.8( 2 ) ettt sttt n e 2)
=5.2(W)

Ly DX BRTITRE 59 5 A LE 3 A B A AL 75

IEH TAEBEC: 1(Iwg)=5.0mA (HtHY)

RHLRES: 1(ly) =2. OmA (L)

TB62215AHQ £ @ # H/r HFEMT IR IR N Iuee BFZHE IS Vy HIRAEMRER . XM HEE Vu(4V)FEREL
T B 7 AR T ISR ) PR A B e D S TH RS B0

PIM)Z24(V)X0.005(A) ....ovvvrrereseeeseseseseeeeeessssesesessesssseeeessssessesssseesssseeesssssessessseesss st eesssssseseseseesesse e 3)
=0.12(W)

FHt, TB62215AHQ S IhFEN:

P=P (out)+P(IM)=5.32(W)

LR T
P CHFHL) =24(V)x0.002(A)=0.048 (W)

SIXIAR et HEATIRAIE, 25 R B .

13 2012-06-27
(#1xH) 2012-06-27



TOSHIBA TB62215AHQ
JIREIR S
RPN
A 8
AR TR
B #H
MO %t
A 8
1-2
IN:
MO %t
B #8
Mo it | |
W1-2
AR

MO i th & — AN SEE 1 B 51 .

14

2012-06-27
(#EH) 2012-06-27



TOSHIBA

38

TB62215AHQ

PLFH F Bl
TB62215AHQ

N_|
3.6K
OO0 00O OO0 O 0224 77 ” . 0229 270pF
5 5V 5V 5V 5V LT\ /;
ﬁ/ Jﬁjﬁl Jﬁjﬁ/ 01uF = 77
7 ——

U

0.1uF

100uF

0.1uF

Sy

15

2012-06-27
(#EH) 2012-06-27



TOSHIBA

B

TB62215AHQ
BHERT
HZ1P25-P-1.00F FAZ: mm
E5E+0]
170202
454015
o \El-‘:uil)_ o ; f {}
EN = o8 | g |
a T

IH9T=049

157202

A o i
YL R ;_
Mol . Mo 25
| i
i 2% IHAK
SHE:0.2
JI = =
B : 7.69 ()

16 2012-06-27

(#1xH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

JSLFH H B

PR R B BE S . AR R A BB B, A JTHEAT 2T A -

IR ZHR AL R A S 1 AN B BT A Tk AR AT

WK B B

DN PR B R R A T RO B A PR o ASORAUER S AT R B 1 77 L P 8 26 v A Pl R 2

£ FR B A R R
SR EBNA (LT RIS EEHEMR

(1

(2>

3

4

(5

e AR i 20T B KATUE [ — BAEAE TR A A B I AUE (E . AR BUE . SISO E 5 1
SREGRAL,  FFERIAT AT RE R AE BRI T 3 A 32405 -

JSEAE P3G =24 ) PR ORI 22, DRAUEAE I FRLIAL S SR i P B R R O 15 O S AN K AR R R o S Al I 28 0 i KA
ERIZRAE N ER, AN, B AR 2 O A 7 A 5 Ik v e P T R PR IR I, S e i
I FEUMZ SO K 9T R BN 5 R RS R, AU I B, I ORI 22 55 RTINS [ &
DRES 22 2 AL LB (R or B

A IR AE A L 8 S AT R, SR BE T R S Ry LR, 97 0k R A A D P O I W R S LBl
) B R I PR B R B 7. O ORI A W REE R T S EGE . N B N BLAR DI RENL
FLBR AR E PR A FRURANRE PRI DIRETT REA AR i AR i i g T 2, RETIA T REIE I 5 . M55 BGE K

PR P AR T R BN DR o ORUE FRLIR AR IE Db TR R R
75 DU L AL G B A i I 28X f KU AR I3 Bt el 2 AR B B R B, O PR B be T A A 52 45
BEAh, AR A A A T ) i AR AR AT R, TR A IR

LN BN (B N J SR RS A RIS (B A, BT SO R A2
AN B S U R A A S A A AR KRR R, R PR AT Y PR UL PR TR I S o A Y P A B T T P
PorE Gt s T B B P A 2 B PO 5 RS K o R 3 AR B L B AR B 7 A R 5 B K o ) 2 A PR
T BN S IO e B (BTL) RS ARl kI, RS v

17 2012-06-27
(#1xH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

£ F B L B R

RLLOR Y LB
AR RS CTRIPRPRITFEEE) AN — 2 REAEFTA 00 X AR B AT ORI o 5 1AL IR P BRAE SR T A, RiST
HIE BRI AR o
MU 77 ik B o P 2% P T A 46 0 i KU ML S i P L A DR 7 P B AN B L A1 B 3 B P PR B AE T A il ol
7o MAh, BRI S A SRR, A AE AR Ja il Rk S I RN, 4Rl G 2 I e i 5

RERROCHL LB
R RCHUFEE A —E REAE T A 15 0L TR R R B BEAT R A oML B AE R T A, NSz BV BR A BRI .
RUAE T 325 B A A 2 AP T e 0 0] i KR 5 B 2 3 P A OGP B A B LE 5 A B 3 A P FRL B AE AR il
7o

e any
FEAE IR HL AR A BRI, (B, DHATBORES, A8 slOR B8, W BOE L MR E, RIS (RS
DU AN UE M R (T]D . ISR B R FL AR IR W (I 2 A X TR BB B A 2 i, &
R R BRI AR B o . SO, TR ERT, 5 RS AR R B OO S B A AR

L ik
HIRGR K F BRI, BT R BB, S PR Sk . IR R R RE /D, R E
F14 3k RIS ATARY 4 5| R 2 A7 A e 20 0] S R B XU o D e A Y LR R )L, A6 R R Vvt v N5 18 S LB
H IR

18 2012-06-27
(#1xH) 2012-06-27



TOSHIBA I%jc TB62215AHQ

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 AWRITTEN 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 APARTICULAR 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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