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TOSHIBA TB67S109AFTG/FNG
5 4B (TB67S109A)
(TALED
+  +
m m
(@] m m = =
O O O O =2 0O un n OO DO
Z ZzZ > Z2 > Z x x z2 O O Z
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
oscMm |43 18| GND
CW/CCW |44 17| OUTA-
MO |45 16| OUTA-
DMODE1 |46 15 GND
DMODE2 |47 14| NC
NC |48 Q 13| NC
1 2 3 4 5 6 7 8 910 11 12
X
08B 2eT k£
< W o D
Z o O
L
K QFN H 25U £ 51 1 5 4h 5 3255 3] PCB ) GND X35,
(TR ED
OSCM [111 48 11 VREFA
NC 112 47 11 VREFB
CW/ICCW [113 46 11 GND
MO [I1 14 45 —T1— DMODEO
DMODE1 15 44 13 LO
NC 116 43 CT1NC
DMODE2 147 42 T 1NC
CLK 18 41 T 1VCC
ENABLE [T 19 40 [T NC
RESET [1T110 39 1T 1VM
GND 1M1 38 11 NC
NC [112 37 1T NC
RSA 113 ENG 36 [T RSB
RSA 1114 35 11 RSB
NC [T 115 34 T 1 NC
OUTA+ [CI116 33 I ouTB+
OUTA+ [CIT417 32 11 0UTB+
NC [C1T18 31 1T NC
NC T 119 30 =1 NC
GND [CT120 29 [T GND
NC [CI121 28 11 NC
OUTA— 122 27 1T 1 0UTB—
OUTA— [I123 26 11 QUTB—
GND 1124 25 [T GND

R 1% HTSSOP #2441 e #2233 PCB ¥ GND X35,
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TB67S109AFTG/FNG
51 v B3
TB67S109AFTG (QFN48)
SIS 128
eV TR 51 A4 B DR
1 NC FRIER S|
2 CLK CLK {5 54N\ 51
3 ENABLE Ach/Beh #irii 2% ON/OFF #% | 5|
4 RESET LA A5
5 GND P ]
6 NC E[eerEy |
7 RSA (*) FLHL Ach HLgAs I 5
8 RSA (*) LML Ach HLUTA I S|
9 NC FRIER 5|
10 OUTA+ (*) | HiHL Ach (W%t 51
11 OUTA+ (*) | HIHL Ach ()%t 51
12 NC ezl
13 NC ezl
14 NC FRIER S|
15 GND P 5]
16 OUTA- (*) HIHL Ach ()%t 51
17 OUTA- (*) HIHL Ach (%t 51
18 GND et 51
19 GND et 51
20 OUTB- (¥) HIHL Beh (%t 511
21 OUTB- (*) HIHL Beh ()i 51
22 GND et 51
23 NC ezl
24 NC ezl
25 NC FRIER S|
26 OUTB+ (*) | Hibl Bch (Dt 51
27 OUTB+ (*) | Hibl Beh (Hfith 511
28 NC ezl
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51 B4 29 — 48
51 g 1AL TR L
29 RSB (*) HLHL Beh HgriAsr i 5|
30 RSB (*) L Beh H iR I 5| R
31 NC FRIER S|
32 VM RLL IR 51 A
33 NC ezl
34 VCC P VCC 7 & M A &% 51
35 NC Atz s
36 NC ezl
37 NC FRIER S|
38 LO e S Rl EREE Y]
39 DMODEOQ oI B E G %S 0
40 GND et 51
41 VREFB AL Beh i 5 B 51
42 VREFA HLL Ach fii 50 & 51 I
43 OSCM BT BB 5 IR HL R A
44 CW/CCW | HbjLiiekt Iy Iv) 1 & 51
45 MO R ML % 5]
46 DMODE1 LR BE T %S 1
47 DMODE2 Ay AR BLE 5 g 5 2
48 NC ezl
- NC 5 M 7ig 47 it
* 1 JEfEH TB67S109A HAIR, HERE & AHR R0 5] .
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51 v B3
TB67S109AFNG (HTSSOP48)
SIS 1 - 28
El)E RS 1 44 e
1 OSCM BT BB 5 IR HL R A
2 NC E[eerEy |
3 CW/CCW FHLIEEE 7 F) B S
4 MO FL A AL 51 A
5 DMODE1 AR BLE T ST 1
6 NC FRIER S|
7 DMODE2 AR B E G %S 2
8 CLK CLK {5 54N 5]
9 ENABLE Ach/Beh #irti 2% ON/OFF %] 5|
10 RESET LA A5 A
11 GND et 51
12 NC FRIER S|
13 RSA (%) FLHL Ach HLgAs I 5
14 RSA (*) FLHL Ach HLUTAI S|
15 NC FRIER 5|
16 OUTA+ (*) | HIHL Ach ()it 51
17 OUTA+ (*) | HIHL Ach ()it 51
18 NC FRIER S|
19 NC ezl
20 GND et 51
21 NC FRIER S|
22 OUTA- (*) HIHL Ach ()%t 51
23 OUTA- (*) HIHL Ach ()i 51
24 GND et 51
25 GND et 51
26 OUTB- (*) HIHL Beh ()i 51
27 OUTB- (*) | HiHL Bch (¥t 51
28 NC FRIER 5|
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5% 5 29 — 48
El) e RS 31 44 B) )i
29 GND P 5]
30 NC FRIER 5|
31 NC ezl
32 OUTB+ (*) | H#L Beh (1t 51
33 OUTB+ (*) | HiHL Beh (+)4in i 51
34 NC FRIER 5|
35 RSB (*) HIHL Beh R gk I 51 JA
36 RSB (*) FEAL Beh HEIRAS I 51 0
37 NC FRIER S|
38 NC ezl
39 VM FLAL IR 51 A
40 NC FRIER 5|
41 vCcC P VCC 7 & M A &% 51
42 NC E[eerEy |
43 NC E[eerEy |
44 LO B RAINAE S 4t S
45 DMODEO AR BE G %S 0
46 GND P ]
47 VREFB FUHL Beh AL IR B0 E 51
48 VREFA HUHL Ach FHL I B B E 51
- NC 5l F 147 .
* 1 (RS TB67S109A JHIA], 4 H & AHRE 22 151 .
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INPUT/OUTPUT &3¢ EE,E%(TBG7S1 09A)
B4k IN/OUT 1% & EVEN
1kQ

DMODEO 24 X
DMODE1 74 AN (VIH/VIL) LITPN
DMODE2 ElY ¢
CLK 3

VIH: 2.0V(&/ME)~5.5V (& KAL) T
ENABLE
RESET VIL: OVU/MED~0.8V (i K 1) GND -~ i
CW/CCW

B (VOH/VOL) 2
LO M
MO 5 F

(F$7HPH: 10k~100kQ)

GND

VOC T vee 1

VCC 4. 75V I/ ME)~5.0V L E)~5.25V (i KAE) 1kQ
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ThREVEEE (GBHEEIL
CLK Ififk

# CLK {5 5 1) L THi ol e 2R Z AL 20 fL A

CLK %A e
I B
RN CRARRAEAL.)
ENABLE Tjgg

ENABLE 5T = R4 4K ON 5 OFF. FIAZ5IM, g f iz aplUe SR PO R FE L8R 3. 78
VM 5T FIE, 155 1% ENABLE 5|3 &8 L.

ENABLE #ii \ i
H i Z="0ON (IE#B1THR)
L i 2% ="OFF) (7 pukEat)

CWICCW Zhrg 5% i 5 BIThee (Gurb T om it ik 248D

CW/CCW 5| Iy i LI e e J5 i o AER B B IS B D5 A0S, B ot OUTA Wi, #1209 90°. fE4 B B O i
EHO7IA, ekt OUTB R, A2 90°,

CWI/CCW %I\ OUT (+) ouT ()
H : UM 7 13247 (CW) H L
L& 3 67 32 47(CCW) L H
B PRI
DMODEO DMODE1 DMODE2 Tie
L L L FEUBES(OSCM B2, i b B N OF PR &)
L L H Sy
L H L LR ETA))
L H H P52 — 8
H L L Fe B0 AR (SRAY(B))
H L H 1/8 35 4 e
H H L 1116 53 3%
H H H 1132 543 i
fEUJH DMODEO, 1,2 b, #2ill5 RESET & % BOW(E G muidifs i i Bk .
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DR E SYIHA
(42553 i3]

H
L

CLK

H

L

+100%
Tout(A) 0%
-100%

MO

+100%
TIout(B) 0%
-100%

ccw ¢/ — > Ccw

(83 R CRR A)]

ctk 1
L
Mo M
L
+100%
Iout(A) 0%
-100%
+100%
TIout(B) 0%
-100%

cow —————— — cw

ZI PP T TR 0 MO v, 2 MO 5 g bR 5 .
TR 1, TRERIAL A
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H

CLK
L
H

MO

L
+100%
+71%

Tout(A) 0%

-71%

-100%

+100%

+71%

Tout(B) 0%

“T1%

-100%

ccw ¢—/—mMmM8M8M8M8M8—

Y73 2 — 7 H %]

E—— 11

CLK

o, & T

MO

L
+100%

+71%

+38%

0%

Tout(A) 380

-71%

-100%

+100%

+71%

+38%

Tout(B) 30004’

8%

-71%

-100%

CCwW

«——

ZI PP T TR 0 MO v, 2 MO 5 g B R 5 .
TR 1, TRERIAL A

cw
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TOSHIBA TB67S109AFTG/FNG

(1/8 43 Hi ]

H
L

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%

ccw ——— — CcwW
I B TR MO i, /& MO 51w B ST .

TR H B, AT RERIALI R
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TOSHIBA TB67S109AFTG/FNG

[1/16 B #E]

lout(A) 0%

lout(B) 0%

719

-98%;
-100%

ccw ——— —_—> Ccw

I B TR MO i, /2 MO 51w B 5T .
TR H B, AT RERIALIN R
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TOSHIBA TB67S109AFTG/FNG
(1/32 53 # ]
ck IO i h i i
MO
lout(A) 0% T = = =
lout(B) 0% - | ! H =1 e —
ccw ¢/ —_—> cw

ZI R TR ) MO i, 2 MO 5] E R S .
TR H R, AT RE R R
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TB67S109AFTG/FNG

PRESHBA T

HL¥it (%] Eovig

A 2 B)

Wirz—%

DO

100%

©)

O O

99%

98%

97%

96%

O|0|0|0|0|=

94%

92%

90%

O

88%

86%

83%

80%

7%

74%

71%

67%

63%

60%

56%

52%

47%

43%

38%

34%

29%

25%

20%

15%

10%

5%

0%

O] |0 |O0] |O] (O] |O] |0 |O] |0 |0 |O

elelio]iolieleliellolielielellelloliclelellellollelelelelollelleleleleleleNel:

RESET Ihfg

RESET %A\

H

K R BEEO IR 51T

L

IEH LR

FIEE R (£ RESET CRHMIED R Rpnd. Hrf, MO KExRL.

B BE

Ach R E

Beh HU B E

AR LA

vy

100%

100%

45°

FB (KAL(A))

100%

100%

45°

Winz—#%

71%

71%

45°

I (3KHL(B))

71%

71%

45°

118 &

71%

71%

45°

1/16 &

71%

71%

45°

1/32 3%

71%

71%

45°
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LO (B RKMES) MtiIhee

A5 R SC (TSD) s - G (ISD)I . LO H K B U1 e A IR(GND) HLF-

4{

LO MIFRMH 51 M. LO 51T LA % 8.3V/5.0V BV A4 RESLHLIEH Thig .

w1 (VCC H°F). 7ER FH#HREKIN(TSD, ISD)E, LO 51K 2~ iK(GND) B

FEHRISAT IR, 1% LO 5| PR LR RE
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TOSHIBA TB67S109AFTG/FNG

FRIIEE
ADMD (R BATR) EHEH

P S B A TR A R P R P UL B B S ] AR S AR R, EUOME—{H .

fchop

PR

) ; . : : .NF ?FAUHJ: : : ; . ; | L :
R B S """ SRS TN SR T

mm@

Rz AR

ADMDth |

Tout

|| FE IR NF Kl Heitt 26— ADMDth §8l— 1 H 568
' —fchop 1 A #— 78 B AH :

; N '
fchop 1 A 16clk

B SRR X R

fchop fchop

PR
0sC

WE
E KL

Tout

ADMDth (I Eh 251 & 2B ()

TR 1, RTRERIAL A
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TOSHIBA TB67S109AFTG/FNG
ADMD HR T’
T —HRPE N
fchop | fchop i fchop E fchop :
Wi OSC | | |

BE |

7E 70 B JE e 1 4 fehop JB#ART

: fchop ; fchop fchop fchop ;
M OSC
; i 8 Y HITE i ................................ { '
WE MHME

fEFE AWK T fehop AN, iZF8 A E K, HERNLARRIAE NF BE. —FIZHEREs T Ry, 255
It B N T A 2K
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TOSHIBA TB67S109AFTG/FNG
ET—HRIBKN:
Wy OSC E fehop \5 fehop E fehop \; fehop E
o8 4 4 mﬁ......'“.F ........................ NF AT BB S, DU RS i

SRR, BE R UIeR R, R
PR R % FE AL R T BRI

FEPUE 4k 1 4 fchop AR (RHLHRAERE 1 4 fchop FA3IPNAE] ADMD B1E)

i fc:hop j fch«:)p i fchop i fchop
M OSC ' '
S N | | !
T HY é:...... EnsssssmsmmsmEsmammnnn BT D T B, DU RS Hﬁffi%‘%

| NF VS BLE B B b, R
.............. R Lt

WLRTE 511 1 fohop B2 R s L
(/ﬂwﬁ_tﬂ ADMD B, %t o A 7

BB R A, BE % s B %
ADMDth ;

WELANE

efececcncaaa
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TB67S109AFTG/FNG
i =R ThRR R
VM VM VM
RRS [ | RRS % L[ RRS
‘:r RSpin ? 1:. RS-pin ‘:r ? RSpin 1:.
Ul A ! ! u2 U1 ! ! u2 Ut ! ! U2
=) F 1 F q ¢
: ? ? = OFF  OFF z ? ? = OFF OFF = ? ? ::i ON
L — L — L —
0—+—ﬂrw—+—o o—+—rmr\—+—o o—+—mm—+—o
} ﬁi‘ﬁ ] [} ﬁi‘ﬁ ] ] ﬁl%@ [}

L1 o : | - L2 L1 fE: | L L2 L1E : | L L2
1 'y * ( A > * 'y <§|— ) * * F
OFF : L\ ‘- : N\ : : OFF
e — S

lJ’ PGND fI’ PGND IJ’ PGND
oA e A PROF A
FELJRIEN A2 I S LR B A IS B AT Bl 1) e e S i Bz TR
B =AW ThER

i U1 u2 L1 L2

e ON OFF OFF ON

i OFF OFF ON ON

S OFF ON ON OFF

T BRI B SR PR MRS sl iR AR AR, WIESE TR,

e U1 U2 L1 L2
FEHL OFF ON ON OFF
iz OFF OFF ON ON
I ON OFF OFF ON
1% 1C @ _EAIAT 3 R, K FEATL g AR 1 IR A .
HF B E 1, 7T RS A4 2524 i ] B 2 He 1 — 384
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TB67S109AFTG/FNG

i R it FRL R B B

X PWM EFER], 1% IC Al 1% OSCM k3% & I A ity — N e

AT 2 LA ARSI L B (RS) 55 4 i (Vire), ¢ B WA AF i L WA (BE B A ATMED . LR pInid:

Wref(y)
lout(i KfH) = Vref(l25) x
Rrs(2)

Vref(Hi2): Vref ZEIAN 1/ 5.0 (JAL(E)

Bl a2 100%1BEE

f£ Vref = 3.0 V, Torque=100%, RS=0.51Q i}, HHUER (BEZHHE) K57 a0F:

lout =3.0V/5.0/0.510=1.18 A

OSCM #RHGME (BriEE#mZE) KitHE

W LN FRIE, AT OSCM k% 5 (FOSCM) 55 Hrip il 2 (fchop) AL AUME -

fOSCM=1/[0.56x{Cx(R1+500)}]

......... C,R1: OSCM my4hpisfl (C=270pF , R1=5.1kQ => %)} fOSCM= 1.12MHz (%))

fchop =fOSCM / 16

......... fOSCM=1.12MHz => fchop =%}y 7T0kHz

USRBT R AIG R, MR SCK A, PR IR R 2IEE . A, IC WIHRBUES A BT ETF, #ELAR.

W FERTROIR, AR RE. A, BRESTRR SR, HARME(EZ )y 7T0kHz. @EILAE 50~100kHz FITE E N 4T

BEE -

22
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TOSHIBA TB67S109AFTG/FNG

“NT B RPUE(E (Ta = 25°C)

Rtk 55 BEE HLA i
ik HLYR VM 50 v -
Tyt i Vout 50 v -
Ly LA lout 4.0 A (FE1)
P83 LR vcC 6.0 v 24 LI
VIN(H) 6.0 v -
BTGNS
VIN(L) 0.4 v -
MO %t & VMO 6.0 v -
LO it HL VLO 6.0 v -
MO it HLJE IMO 30 mA | -
LO it L ILO 30 mA | -
WQFN48 PD 1.3 w (E 2)
ThkE —
HTSSOP48 PD 1.3 w (FE 2)
TAEZ TOPR -20 ~ 85 °C -
Ve AR TSTR -55 ~150 °C -
R Ti(HRK1H) 150 °C -

VEA: SRR ERCORHIE, 8 H R AT ZEARE BT E Fe KL B B Y T0%BL BT o 1% K R T R A i 2 i
(R 52 B BE it — 0 PR, B AR IR IR 5 AR - 25 A T 5E
2. BA%E (Ta=25°C)
Ta: HEGEE
Topr: 1C &b T-Bu& FIM SRR
Tj: 1C AbFHoiG iR R o B oK AR R 52 B $OCH L B IR R o D T8 B K3 AR T(S KA ) At
120°C, SV K LR FRE R —KFLL T .
R BREWHEME
e R 2 B AN B R AUE (B A — B AEAT A B R A S A (. ™24 I X LA e 1
BN oG B, BIIREGRMN, FERBNEBUR LM N 5215 .
TEATAT RO FRAN L 3 246 56 e R S (L AT — NS 4U{EH . TB67S109AFTG A B & B RAG M e i . [Rk, 2%
JitE T F R I 2 B B KA R, 2 E LSRR
DAZTUUE 20 HE AL HE FRLYR L R AE Y I AT AIUE HLE . BN 5258 J SR 1) HoAth i B .
TAEVERE (Ta=-20 ~ 85°C)

ek 5 BAME | BAUE | BOKME | AL H/E
AL LR VM 10 24 47 VAR
Rl LR lout - 1.5 3.0 A | (ET)
. VIN(H) 2.0 - 55 v | EEERARTT
&R N B
e VIN(L) 0 - 0.8 \% R NG T
MO #i i 51 B VMO - 3.3 5.0 \Y -
LO %irth 51 Bl i e VLO - 3.3 5.0 \Y -
IR ET PN B fCLK - - 100 kHz |-
BrigmR fchop(range) 40 70 150 kHz | -
Vref $i A\ L Vref GND | 2.0 36 Voo

VE A SERRERI MR, ATRER BISAT A (RO, BT RS , PR LR IRGR A (iR 26 1F55) S8isqT
R
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BE3C

TOSHIBA TB67S109AFTG/FNG

BSR4 1 (Ta = 25°C, VM = 24 V, {HB B EKIEHRAIT)

M 5 MR BME | MAUE | BRORME | A
= VIN(H) MmN G 2.0 - 55 \Y
RN R
i VIN(L) EEmAN B 0 - 0.8 \Y}
B N R VIN(HYS) BN GE) 100 - 300 mV
= IIN(H) VIN(H)=3.3V - 33 - pA
RN IR
i IIN(L) VIN(L)=0V - - 1 pA
MO it 51 B i VOL(MO) IOL=24mA =1 - 0.2 0.5 Y
LO %irth 5 Bl i e i VOL(LO) IOL=24mA =1k - 0.2 0.5 Vv
v 51 =TT %
IM1 - 2 35 mA
R
i 51 =TT %
Thi#e IM2 . - 3.5 5.5 mA

LR ENABLE=AE
iy 5] =7 %

IM3 " - 5.5 7 A
B R "
= IOH VRS=VM=50V,Vout=0V - - 1 pA
4t TR R
i IOL VRS=VM=Vout=50V 1 - - uA
FLAL R IE IE 2 47 Alout1 I 2 R IR 2 -5 0 5 %
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BS54 2 (Ta =25°C, VM = 24 V, [H B EME KB BS)

Rtk 5 M A oME | REME | KA LA
Vref i N\ HL i Iref VREF=2.0V - 0 1 pA
VCC HiJE \Y/ole; ICC=5.0mA 4.75 5.0 5.25 Y
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‘ TjTSD - 145 160 175 °C
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T EAT I (1SD)
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A (1 2)
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AC S ##(Ta =25°C, VM =24 V, 6.8 mH/5.7 Q)

KM e MR 2% BOME | AME | RO | B4
CLK Fy N\ P #5539 45 149 35/
HAE * {CLK(H) CLK(H) 8/ ik o g 300 ; ; ns
i S5
CLK Hy N\ P #5598 #5% 17 35/
" - " tCLK(L) CLK (L)% /N ik 5 i 250 - - ns
R Y%
tr - 30 80 130 ns
B =R tf - 40 90 140 ns
At tpLH(CLK) CLK-#ir - 1000 - ns
tpHL(CLK) CLK-fir - 1500 - ns
VM=24V,|0UT=1.5A
RSO R 75 11 B (1] AtBLK 250 400 550 ns
4L tblank
PR35 2R IR NE AfOSCM | COSC=270pF, ROSC=5.1 kQ -15 - +15 %
PR BRI HE AT R fOSCM COSC= 270 pF, ROSC =5.1kQ[] 952 1120 1288 | kHz
i EOE(OUT =1.5 A),
e fchop " ( ) ; 70 - kHz
fOSC = 1120 kHz
AC SRR B

1/£CLK

< [
« >

tCLK(L)

50%

TR H B, AT RERIALI R
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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.

e 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.

e 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.

e 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 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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