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TB67S269FTG
ARZKH BICD L2 HIRES B R L%

CLOCK-in = AP 3t 5 ia KB 4%
TB67S269 y—Fi R PWM Bt B P AN 7 T A0 g .y Bt FTG .
BpEEL A . SR BiCD TEHliE, HUEMN 50 V/2.0A. TN

i\/\ ,/>y

%%%
RRAE
P-WQFN48-0707-0.50-003

« R BICD T &) e e b HAE 0.10 g(SELAH)

- BeE 4R 1 EXURE3E LA,

- PWM 5245 BUE R IR SN 4

SRRV, b, Wz b, U85, 116, 1/32 P84T,
CRFEHEME (& + &M= 0.8 QULEE))MOSFET #ith 2.

- I R I Rk B) AR A )

- E R (DSR2 b 4 0] i R U (i AN A ¥ )

- AR RAEI(TSD/ISD) {5 54 Thie

- N E I A R G RO (TSD), Wy X WiaISD), LAk - EA(POR))
- WHBHLER B VCC 75 8%

+ A A Ho LA R 245 R 1) 3 (R T AR

< ZEEEFT
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TOSHIBA TB67S269FTG
B 4 it (TB67S269)
(T3 D)
+  +
3 0o BB
O O
228828222233 °¢
36 35 34 33 32 31 30 29 28 27 26 25
NC |37 24| NC
LO |38 23| NC
DMODEO |39 22| GND
GND |40 21| OUTB-
VREFB |41 20| OUTB-
VREFA |42 FTG 19| GND
OSCM |43 18| GND
cw/ccw |44 17| OUTA-
MO |45 16| OUTA-
DMODE1 |46 15] GND
DMODE2 470 14| NC
NC 48 13| NC
1 2 3 4 56 7 8 910 1112
o UEooOogs S o to0
Z 0 w==z9 0 zI I =z
2 Lo " xax 55
Z o o ©
L
W QFN #2000/ 5| 5 41 iE #2225 5] PCB 1) GND X35
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TB67S269FTG
TB67S269 775 [E
DMODEO Ok oscm
N | | oscoms || y —] —
s *’EV%‘%
PMODEA BEENE > | vee
+ B 2% vce [ ]
DMODE2 prirt = 23 N v U R
ER=y ATt M VM
i IRTe-2o:
CWICCW o R
> >
CLK ,II: o - VREFA
:I: > g BT L
RESET S - wg [ ® VREFB
ENABLE :I:
L }\ d
MO
(e AR T o] Lo
i ) g
e
AR — e
| I |
Bz TSD Bz
RSA L | -~
L | I | “ RSB
ISD
GND [:l
[ 1
{ HH H |
OUTA+ ouTB+
OUTA- OUTB-
L
BO

TR H R, T R 2 B T AL T B R D RE Y R R SR A

w

2014-10-8



TOSHIBA %jc

TB67S269FTG
LR &
TB67S269 i 17 Bt s A ¥t ¢ PCB _EIBLILZE by ELHAMSREE UL — AT BESN, BEM TVt
RE R

9T G R B I S R R A R R, SRR, VDD (VM) &2 GND BRERFOAE . Ak
FEE, BEDKABIR.

80, T RV AR B AR B 9 R 5 3 ] JIVM, RS, OUT, GND) F T HUAUBIK
TR | R AR, i AT R B HUR.

RS A A SRR, SN, 23R E R IC # TR R T IUE AT R .
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TOSHIBA TB67S269FTG
5| AR
TB67S269FTG (QFN48)
SIS 1-28
Ely TR 1AL TR The
1 NC FEER S A
2 CLK CLK {5 5HIAGI
3 ENABLE Ach/Bch #itti %% ON/OFF 4%l 5] i
4 RESET L AL 5]
5 GND P 5]
6 NC FEER S A
7 RSA (*) ik Ach HLIFATIN 5]
8 RSA (*) ik Ach HLFATIN 5]
9 NC FEIER S A
10 OUTA+ (%) Gk Ach(H)¥iH 51
11 OUTA+ (*) | ik Ach(+)%it 51
12 NC ARER S|
13 NC EER T
14 NC ARER S|
15 GND P 5
16 OUTA- (*) | ik Ach()fith 51
17 OUTA- (*) | ik Ach()fith 51
18 GND P 5]
19 GND P 5]
20 OUTB- (*) ik Beh () 51
21 OUTB- (*) ik Beh () 51
22 GND Fedth 5] 1
23 NC FEIER S A
24 NC FEIER G A
25 NC EER G
26 OUTB+ (*) | ik Beh(H)¥ith 51
27 OUTB+ (*) I3k Beh(#H)¥irH 5 4l
28 NC EER G
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TOSHIBA TB67S269FTG
31 H%5 29 - 48
51 g = 1 44 e
29 RSB (*) T3k Beh LA IS B
30 RSB (*) % Beh HLAATIN 5]
31 NC RS
32 VM ik B 5]
33 NC FEIER S A
34 VCC P VCC 175 & M I 51 A
35 NC FEIER S A
36 NC FEIER S A
37 NC ARER S|
38 LO BEHR RIS 4t 51
39 DMODEOQ Ao PR BB S M S 0
40 GND P 5]
41 VREFB ik Beh #i it BB 51
42 VREFA ik Ach it & 51 I
43 OSCM BT B 51 IR 5 HL R A
44 CW/CCW ik Jie e T 1) BB 51
45 MO R AL 2 1R
46 DMODE1 AR EG S 1
47 DMODE2 AR EL M S 2
48 NC RS
15711247 NC 5 =
VAP FEIR S, R TB67S269.
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TB67S269F TG
INPUT/OUTPUT &3 1 #%(TB675269)
5| ik 44 # IN/OUT 5% S50 L
DMODEO
B 1KQ
DMODEL i N (VIH/VIL) in X
DMODE2 5|
CLK G
VIH 2.0 V(&/MH) ~ 5.5 VUERAE) S
ENABLE o
VIL 0 VEg/ME) ~ 0.8 VR KAK) N
RESET
CW/ICCW GND ¢ ¢ 2
i
o
74 H (VOH/VOL) ai B
31
LO
MO
(E#repE: 10 k ~ 100 kQ) F
GND
vee )
VCC HETEH -
vCe 4.75 VUR/ME) ~ 5.0 VERELE) ~ 5.25 VUK ) VREF 1kQ
VREFA
VREFB VREF H LG
0OV~36V
GND
1kQ
OSCM A4 15 oscM  [X] E‘ —
0.64 MHz(i/Mi) ~ 1.12 MHz (LR fi) ~ S
OSCM o
9.4 MHz(E o[t ©
I_
GND
OUT AT | UM et e s
OUT_A- Fe-
10 VUR /M) ~ 47 VERKAE)
OUT_B+
OUT _B- ouT+ ouT-
- OUTPUT 3| &
RSA
. 10 VU/ME) ~ 47 VOR KAL) =}
GND

H TR K, T R A S5 R P P B R L ) )
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ThRe Ut B (P B iR)

1. CLK Tgg

TB67S269FTG

% CLK {551 ETHE ] A i% ik i a0 B A

CLK #iA g
EIt% AR gD I L A
% (A EPIRAS AL )

2. ENABLE Ijf&

ENABLE 5| IR 4 i A0 524 1 22 ¢ ON 5 OFF. FIFZ 5, Wik Bk & S e K (S By R N 5 1L BUR 3IfE VM
R 5 EIN FEIE), 154 % ENABLE 5] 3 E L.

ENABLE %A\ g
H i F="ON' (IE# 847 )
L Kt 2¢="OFF) (FBHimiz)

3. CW/CCW ZhRg 5% 5] Th A8 (78 R - 4a B i H 1B 48

CW/CCW 5| AT 42 il B 1K A Jie e 75 17 o AERBEEL A B 105 170, OUTA IR E et iy, MHZE08 90°. fEwii BN
RIS EFTT I, OUTB (i 4 m e, #1208 90°.

CW/CCW #i A\ OUT (+) OUT (-)
H: Jisies £ 77 13247 (CW) H
L: IEH4FJ5 R34 (CCW) L H

4. BHPRRIEFEIIRE

DMODEO DMODE1 DMODE2 it
L L L FAHLEL(OSCM 1A T, it 20l st B ON'OF FYRES)
L L H iy
L H L FB AR (EB(A))
L H H Moy —H 0 i
H L L FB 0 AR (SEBL(B))
H L H 118 355y
H H L 1116 55y
H H H 1132 355y Hee

fEY1#: DMODEO,1,2 I, #1CK RESET 55 B B OMRGX R F HUA B E NI -
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TB67S269FTG

PR B EESYHA

Ecvigis &

cLK

L

I
MO

L

+100%

Tout(A) 0%

-100%

+100%

TIout(B) 0%

-100%

ccw ¢—mmm

83 R CRR A)]

H
CLK
L
H
MO
L
+100%

Tout(A) 0%

-100%

+100%

TIout(B) 0%

-100%

ccw ——

— cw

— cw

ZI PP T TR 0 MO v, 2 MO 5 g bR s E .

TR 1, TRERIAL A
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TB67S269FTG

MO H

L

+100%

+71%

Tout(A) 0%

“T1%

-100%

+100%

+71%

Tout(B) 0%

-T1%

-100%

ccw ¢/

(P9 53 2 — 2 %]

— Cw

CLK

=, &, T

MO

=

+100%

+71%
+38%

0%

Tout(A) 8%

“T1%

-100%

+100%

+71%

+38%

Tout(B) 0%

-38%
“T1%

-100%

CCw

—

ZI PP T TR 0 MO v, 2 MO 5 g bR 5 .

TR 1, TRERIAL P .

CW
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TB67S269FTG

CLK

H
MO
L

+100%

+98%

+96%

+83%

+71%

+56%

+38%

+20%

lout(A) 0%

-20%

-38%

-56%

-71%

-83%

-96%

-98%

-100%
+100%

+98%

+96%
+83%

+71%

+56%

+38%

+20%

lout(B) 0%

-20%

-38%

-56%

-71%

-83%

-96%

98%

-100%

ccw — — CwW
I B TR K MO s, /& MO 51w Bt (5% .

TR 1, TRERIL A .
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[1/16 $H0#x]

TB67S269FTG

lout(A) 0%

-100%
+100%,

lout(B) 0%

719

-98%
-100%

ccw ——— — Ccw

I E TR MO i, /& MO 51w B T .

TR H R, T RE R R
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[1/32 50 ¥ix]

(ST 11111 Il T T n n UL U IUUUUUILiin U iU
mo
lout(A) 0% = =
100% 7 —= = I
lout(B) 0% 1 1 1 T = = =T
ccw ——m —> Ccw

I E TR MO s, /& MO 51w B (5% .

TR H R, AT RE R R
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TB67S269FTG
B RESHBERE S
i [%] 7 F25(A) F25(B) oz —5 1/8 & 1/16 1/32
100% @) @) @) @) @) @) o)
99% @) o)
98% O @) o)
97% @) @)
96% @) @) @)
94% o)
92% o)
90% @) @)
88% @)
86% @)
83% O @) o)
80% o)
7% @) @)
74% @)
71% @) O @) @) o)
67% o)
63% @) o)
60% @)
56% O @) @)
52% o)
47% @) o)
43% o)
38% @) O @) @)
34% @)
29% @) o)
25% o)
20% O @) @)
15% @)
10% @) @)
5% o)
0% @) @) O @) @) o)
5. RESET Tfk
RESET #iA hee
H BB AR B AYIG AT
L IEH TAER
FHFHERGE RESET CUM AN IN FRATE. By, MO K &AL,
WO E Ach BB E Bch ML E BINHA
7 100% 100% 45°
Fa 2B (K B(A)) 100% 100% 45°
Wz —5 71% 71% 45°
a5 (K (B)) 71% 71% 45°
1/8 # 71% 71% 45°
1/16 71% 71% 45°
1/32 % 71% 71% 45°
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6. LO (5 iRRNES) HHiThee

FE N I BOC B (TSD) BT i 6 Wi (ISD)INF,  LO FL K5 4 1) 45 IR (GND) H F o

TB67S269FTG

K VCC

4{

% LO IRHEA L 51, LO SIMIFHE AR 3.3 V/ 5.0 VT A RESKBLIE W IR, 4E%HUE TN, % LO 31 B T4
FENRE(VCC S 7E R A SR (TSD, ISD) . LO 31 b 7 (S(GND) L F:

15 2014-10-8



TOSHIBA %jc

TB67S269FTG
=2 )13
ADMD (R&INAIREFER) HEHER
4 B 2 VR SR R T 5 LRI ) A S0 B P ELmE R
fchop
| AR BN 757 R T T o P
LR N St S U I S A S S E S S S S dremenes

ADMDth § oo b A AN SR S D R B N TN A AU S

————pm-

Tout ; . | : . '
[ 75 HUBGR—NF Sl S5 ADMDth Kol 5635 i
i| —>fchop 1 SR - HAE R i
i V '
fchop 1 A#A: 16 clk
B SRR R BT
fchop fchop
Wik OSC
WHE HHME
Tout

ADMDth (7SI AS TR A TR {H)

TR H Y, T RERILIN R
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TB67S269FTG
ADMD HREE
« BT —HRPBRE

fchop , fchop fchop fchop

W#EE OSC

BE M

- FEFEELE T 1 4 fchop I R :

fchop , fchop ; fchop fchop
P OSC

i L ONF
oY 1 T fousnes mmmmmmﬁq

FEF AT fehop JAMINS, iZFt A IS BHER, HE SIAHERES NF BE— FAZRIREE T —NRRE, 275
HIEEPAG=2 %5 v
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TB67S269FTG
* TP BUM
fchop K fchop i fchop j fchop
Wik OSC
| ; | PRI O T, DU RS H
e - i UL B RIS,
| R I RO T I

VLB ARTH hevvnnngersnnnssnnssnnssnnsnnnnes !' ........................... ,'

-7E Fast ®42#IE 1 4 fchop AR (FE 1 4 fchop AN, LiAHFARXE]Z ADMD H1EH)

fchop H fchop ' fchop i fchop
[ ] '

W#HE OSC

AT B e, BLF RS Hok s i
Dk IS A IR, B R % Tk

' NF
L TR

: WRLERRE] 1 A fohop JAZ %5
| AR, ADMD B, 240t 2L 3h el
T ieReRs, B SRS
ADMDthi, i

BE M ATE
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TOSHIBA TB67S269FTG
i =R E TR
VM VM VM
RRS s | RRS % RRS
‘:r RSpin ‘E' ? RS'pin ‘i' ‘:' RSpin ?

Ul A0 ! ! u2 U1 ! ! u2 U1 ! ! U2
)+ + 3 T T =+ #(
= ! E' OFF  OFF E ! ! El OFF OFF E ! ! EI ON
o—+—fmn—+—o o—+—fmr_+—o 0—+—fm*—+—o
s ] N
L1 -|E- -i- ; (:-:»I L2 L1 ,E) _lk -i- <:|-L2 L1 E-) -i- _lk —E"- L2
5 F TEaayt = R A S
jp— — .

l’L PGND ’I’ PGND I’I’ PGND
7o BB 8 TR AR PR
EIR N 1% Dik 22 LIl 581% D IA 2k 1B 5% A 35 B R 1 LIk LR B I B B X PR ENZ TR
W =R RThEe

MODE U1 u2 L1 L2

FEHL ON OFF OFF ON

] OFF OFF ON ON

7 OFF ON ON OFF

e ARG T R

TSP 7 S s a0 R

WM, WIESE TR,

MODE U1 U2 L1 L2
FRH OFF ON ON OFF
g OFF OFF ON ON
P ON OFF OFF ON

ZIC Al B 3 A, R ik s A e R .

TR AR, )

AN

EA ]

A 20 L B P 2R e K —
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i it FEL R B

X PWM fE 7S], % IC A% OSCM ik % I 2L Buit — il

TB67S269FTG

R IE I 2 ARSI R BEL (RS) &5 i v (Ve ¢ B W AF i HH FRLAE (BE B A AT MED . anLA R BITide:

Vref (V)

lout(f K fE) = Vref(H2) =
Rrs (Q)

Vref(325): Vref ZikZEA 1/5.0 (JLEI{E)

Bildn: wEZE 100% &E
7£ Vref = 3.0 V, Torque=100%, RS=0.51Q I, DikiE#GRE 24H01{E) KiHE 5T

lout=3.0V/5.0/0.51Q=1.18A

OSCM &5 SR (Pripy Z R ) 1155
B LR REA, WHHEHE OSCM kMR (EOSCM) 5 Bk A1 (fchop) HI T BUH -
fOSCM=1/[0.56x{Cx(R1+500)}]

--------- C, R1:0SCM (48361 (C = 270 pF , R1 = 5.1 kQ => #) fOSCM = 1.12 MHz(# % {#))

......... fOSCM=1.12 MHz => fchop =%J 70 kHz

WEARBTMIRE G R, WHIRR SO 2N, BORE IR B RINaE A, IC W SE A LT, ERE K.

I PRI, AR, A, BRSO RE S K HARHEEZ) )9 70 kHz. #IAE 50 ~ 100 kHz H3EE AT
BLE
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TB67S269FTG
“nt e RBUEE (Ta =25 °C)
5k 55 HUEE Bpr I
T35 FL YA VM 50 \Y -
Lk R Vout 50 \% -
L ik H HRA lout 2.0 A (GE 1)
PR 0 32 2 P 9 \Yele: 6.0 V B 8L I
VIN(H 6.0 v -
B VIN((L)) — - :
MO iyt HEL VMO 6.0 V -
LO #ith H & VLO 6.0 \% -
MO JiA Hi IMO 30 mA -
LO A HLi ILO 30 mA -
Uikt WQFN48 PD 1.3 w (E 2)
TARIREE TOPR -20 ~ 85 °C -
WA il TSTG -55 ~ 150 °C -
e R E Tj(max) 150 °C -

VE e SRR RO SROR R AR, I B T SR I RLE L0 B RBUE (L 70%  BATZ S5 Ky 4 AU P R DR A2 L IR 1 52

FIE D IRE], B AAF AR S AR AT .
2. BEANEE (Ta=25 °C)
7 Ta #id 25 CIF, #Fi% 10.4 mW / CRRACHUEH -

Ta: HEEHE
Topr: IC &b s I BT iR 5

Tje Kb T30 PR 4 IR R R IR 2 B3 PR OC W (TS D) Ha i 1) BR Ak Ay T R 328 sUIRLE Ti(max) AiiEsd 120 °C,

VR K TR FFAE S — 7K BUR
ER) #AXBRABEE

TR B AN i KHUE (O — BRI R A A S O BUE (. ™ 5 IR e [
B G BT, BURBURM, JFERIE SRR AN 52405 . AEARATHE DL, HAN S e 4 o foe AR {i Hh AR AT

—ASHE-

TB67S269F TG A H & i s A B it o [RIk, 25t in ity o R 2 B i KA L e, 25 Bl TIR.

AR 2% IR LA AR L IS AE T BUE FL IS o 2528 J S i 1 L b i 0

(#:5%) PD-Ta 2
PD - Ta

4.5
4.0 ‘
35 T
3.0

'§ 2.5

E’ 2.0
1.0
20 PP e
: Tteresaalin,

0 25 50 75 100 125 150
Ta(°¢)
bR

4 EIAEPIEIR
HERE: 1 2M 44 Z: 55mm, 2 ER 3 F:35mm
B HkE: 100 mm x 110 mm x 1.6 mm
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TB67S269FTG
TAEVEEE (Ta=-20 ~ 85 °C)
P 5 R/ME JLRME C N} LX) HiE

T35 FL YA VM 10 24 47 \Y -
I3k Ha L lout - 1.4 2.0 A (% 1)

VIN(H) 2.0 - 55 \ PN IR S
SR TPNGENES

VIN(L) 0 - 0.8 \% b PN NI
MO %t 5| B HUE VMO - 3.3 5.0 \% -
LO #ith 51 I H & VLO - 3.3 5.0 \% -
RPN fCLK - - 100 kHz -
Mg A fchop(range) 40 70 150 kHz -
Vref i\ T Vref GND 2.0 3.6 \Y; -

VE e SRR T RCR R, TR BNSAT SRR, ISATINEAE), PRSI AR SR (BB SR A AR ) SR IS AT IR

S5 T PR Al o

HASRHE 1 (Ta=25°C, VM =24V, RIEAFRRE)

KR e TR A B/AME | WAEME | &KME K2
= VIN(H) R (E) 2.0 - 55 \Y;
A=t NN
& VIN(L) bk PNEES) 0 - 0.8 \Y;
B N S R VIN(HYS) EHR () 100 - 300 mV
[ [IN(H) VIN(H)=3.3 V - 33 - pA
b= x PN ER )
i [IN(L) VIN(L)=0 V - - 1 pA
MO % Hi 51 i B & VOL(MO) IOL= 24 mA %=1k - 0.2 0.5 \Y;
LO %irth 5 Bl i e i VOL(LO) IOL= 24 mA %=1 - 0.2 0.5 \Y;
IM1 s = JFE%, &R - 2 3 mA
i 51 =TT %
ThE M2 MR ENABLE=(I - 3 ° mA
i 51 =TT
IM3 PRI - 5 7 mA
e IOH VRS=VM=50 V,Vout=0 V - - 1 HA
i R RS HL IR
AN oL VRS=VM=Vout=50 V 1 - - pA
T3k HL RS 2 Alout1 JEIE 2 ) LR ZE -5 0 5 %
LIk B (R Alout2 lout=1.5 A -5 0 5 %
RS 5| IRS VRS=VM=24 V 0 - 10 pA
ik i ) FiE i Tj=25°C, iEl _
(FEOI+ D) Ron(H+L) (R O+ ) 0.8 0.9 Q

7 VIN ()8 SCNRIFE 2R G A O ViZlr E T+ S8 1 (OUTA, OUTB)e4Ef) VIN HiJE.  VIN (L) & U R {E
ZOI W 5V R S8 H(OUTA, OUTB)SAS K VIN HiE. VIN (H)5 IN (L) a2 MEE N V IN (HYS).

VE: G0AE VM BRI 5 IR 22 A5 S M T2, WA EA S TG t), ENRfRZ e/, HE VM i
JRCHT S, H VM BSERIER TENEZ G, BN HZERES.
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TB67S269FTG
BASHE 2(Ta=25°C, VM =24V, RIEFHNE)
R i T A BAME | B | ROKE <X
Vref $i N HLf Iref Vref=2.0V - 0 1 pA
VCC i)k VCC ICC=5.0 mA 4.75 5.0 5.25 %
VCC Hijit ICC VCC=5.0 V - 25 5 mA
Vref #2353 Vref(gain) Vref=2.0V 1/5.2 1/5.0 1/4.8 —
IS (TSD)FIGE 1) TjTSD — 145 160 175 °C
VM 1R R VMR - 7.0 8.0 9.0
AR (ISD) R 2) ISD — 2.1 3.0 4.0

vE 1: T TSD

BB M R A BNZOS ST AR, TSD BRI, P30 A Ao H 5 i B DG T 5 4 = A9 0 7 B i Al , W s
B A N B . — Hi% TSD HEEggfh Ak, BIADE-Z3 B W B AU, Rl BRamE VM B8, 80% DMODE 5
[ BRI, SRHEITIERR. TSD HLEGZ — R TR AR I & ThEE, IR BGS 586 H .

¥ 2: XFISD

L LA R BR, Stk ISD B, ARG NERE A BRI BAE . — B ISD HESY AR, % E AR
Kb, B A A A(PORYL F T 5, Bi%5E B ##id DMODE 3| B B A& AR . 87 eIlifE 24, EmAMER2Z, &
G IR

BN

SRR DN St iy P VIE S e B N o B R s S B 020 2 I P e i e

DR SRR A 0 1 7 B, S B PR YA S B P e R S R L 3k S L 4 ) K/ N A5 P 26 P e B A R T A [ 6 3
TN, AFAE TB62214AFG/AFTG sHE #1RE DR ik fo LBl 34511 52 47 5K R AR UK«

TH<Er(1SD), TR (TSDNEREIN

ISD 1 TSD H BN &4 4t 40 B 25 S I LR AL G I RS, AR AR RERIE S R B B e 4 22 4

M E R TAEVE R AME 2SS, XS nT Re AN IE R TAE, JF H2%5 8 v e & Ny H A S M PR

ISD  H BA At o HE RE B SR AR BT ORAP . B X PRIR AL RF SRR TR, 25 B ] e 2 DRIk 2T B2 PR 06 20 57 BASE FH A0 b 4245 ik

IC &3
P B AR N B R B T, ISR B, BUR, AR,
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TB67S269FTG
AC HSHH (Ta=25°C,VM =24V, 6.8 mH/5.7 Q)
Rtk i MR A woOME | BAUE | mOKME | AL
CLK # N\ p3Bid ik 35 T
B 2555 T tCLK(H) CLK(H) /N ikt 9 1 300 - - ns
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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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