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TOSHIBA Bi-CMOS Integrated Circuit  Silicon Monolithic

TB6586FG, TB6586AFG
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o NEEBHTMIEHITIRE

o MHBMAIESHAIIIE (VRS =0.5V (typ.)

o WHEIFTE (Vrefout =5 V (typ.), 35 mA (max))

o [EHIFHIEIEH: Vec=6.5t016.5V, VM =4.5~16.5V
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BEX

TOSHIBA TB6586FG/AFG
3| IR
IHS Ciins) #id
1 Vsp IE L TPN
2 HUP U-HERE SR (1) 31
3 HUM U-HHERESHA () 51
4 HVP V-FHERESHA (+) 51
5 HVM V-IHERfE SN () 51
6 HWP W-HHERESHAN (+) 51
7 HWM W-HERE SN () 51
8 Vrefout RS S (5 V /35 mA)
9 LA TR EE SRS (30°/ 4 bits)
10 GND LS
1 CWICCW | e 7 s SN 51
12 0sc/C B4R PWM IR 2% LA 4%
13 OSCIR B PWM #1R 37 s HRBE 2%
14 RS AT (0.5V)
15 RESET WH TSI (R 150°, W E A, 6.35 V: 120°)
16 Vee LA
17 Vm Y DA AN
18 uL U-phase #ith 51 (fi{)
19 VL V-phase %t 5[ (&)
20 wL W-phase %t 51 B (fEA00)
21 UH U-phase fiith 511 (i)
22 VH V-phase %t 51 (=)
23 WH W-phase #5151 (=)
24 G Bl B e e 1 .
(FG: 1 Jikal 1 Hif; AFG: 3 fikoh 1 Hif)
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TOSHIBA 1238 TB6586FGIAEG

51 AR R
Vsp FG
HUP WH
HUM VH
HVP UH
HVM WL
HWP VL
HWM UL
Vrefout VM
LA Vce
GND RESET
CW/CCW RS
OSsC/C OSC/R
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BEX

TOSHIBA TB6586FG/AFG
B\ S Ak R B
HTAARE H 1), S0 H % PR T e gt T A Bl A — S SR T R A S
5| JH A 5 NS NI H P R
HUP Vrefout Vrefout
¥ ¥
HUM ey 1 1
MEES HVP Tt 1
LITPANG]Y HVM fifg £7.5mV (typ.) o :B
HWP o
HWM * %
177 177
o 100 Q
S P B g
N3 VP =
WA MATEH 0to 7V 3
Vce
e
Efifzrﬂp . L: 0.8 V (max) 65 kQ y
fF5%NGI cwieew | H: Vietour— 1V (min) g Ay Cw/CCwW
MRHA 02
L: IE (CW) Zn% CWI/CCW =6.35 V (typ.) = =
H: & (CCW) o s P ViR) B ;' > Reset
#Ja 150 mV (typ.) é =
°)
e Vee
L: 0.8 V (max)
E'fﬁ%ﬁ)\ H: Vrefout -1V (m|n) 65M|A(Q n Reset
RESET W RESET =6.35V (typ.) siFE &, N o E
L: 1§?°3‘Tﬁ’f§'§iﬁ e 120038 LIRS . 85:
H: DA -
W5 150 mV (typ.) = > 120°
G
SN e (Fra AR . PE ==
TR A Ak e TAE . ™
77
)\ Vrefout
HIATEE 010 5.0V (Viefout)
A LA 100 kQ
{E55HAN B 0°to 28° AIHY 4 7 7 Ak

16 /.
#HIFA 0° : LA=0V (GND)
BT 28° LA=5V (Vrefout)

100 kQ
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TOSHIBA 1238 TB6586FGIAEG

51 A 5 LPNE I R AN P FE
" Vrefout Vrefout
FELALL
o LR RS HERLJEH 28 0.5 ps (typ.)
G55
R RS=0.5V (typ.), =¥, UH,
VH 1 WH 5| GBI R0
Vce Vc{c Vce
g)
HEE v 5.0+ 0.5V (35 mA)
g | refout 150403V (15 mA) {
Vrefout Vrefout
e
HE5
(=2 mA (max)) —|
L amIpTES FG
TB6586FG: 100 Q
1 fikd 1 360°H £
TB6586AFG:
3 Jikh 1 360°H £
UH [ ° VM
—] x
uL
VH ~ o)
JEHE S Hefd (= 3 mA (max)) s
VL ]
x
WH
WL 77 77
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TOSHIBA

BEX

TB6586FG/AFG

TiE

FEJFEREE T, TR 1, A LE D REHR A R Hon] e gl B s sl i .

Vrefout RESET

T2
\T/ o)

5V regulator
Vce @6 (internal reference
voltage)

Low-voltage
protection circuit

cw/ccw (11)

l

)

21)UH

(22)VH
(23 WH
@) uL
@9 vL

20) WL

+
>
> 150° Lead '?mgle
o setting -
———>  energization S Output circuit
_ . circuit
matrix
+
>
Oscillating
circuit
——14) RS
PWM )
generating
circuit
05V l
10) o)
19 ©
GND LA
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TOSHIBA

TB6586FG/AFG
0t B KBUE
M e Wie il L2
V 18
o o cc v
VM 18
VINL -0.3t08 (X 1)
O VIN2 -0.3108.5 (X 2) Vv
VIN3 —0.3 10 Vrefout + 0.3 (X 3)
FIHES il louT 3 mA
0.8 GX 4)
IhEEFEHL Pb w
1.0 (£ 5)
Iﬂ:{ﬂ?ljg Topr -30to 115 °c
B AL Tstg -55 to 150

E L CW/CCW, RESET

i 2 Vsp
PECH LA

A T

W5 wREEAFER LR (50 x 50 x 1.6 mm, Cu 10%)

THEE (Ta=25°C)

R (iR=) Min | Typ. | Max | Unit
) Vce 6.5 15 16.5 \%
LY L
VM 4.5 — 16.5 \
Pp—-Ta
15
(1) IConly
(2) When mounted on universal board
<) 50 x 50 x 1.6 mm Cu 10%
S Rth (j-a) = 125°C/W
S 1o
c (@)
S N
2 N \
7]
@
T os @ AN
9] N
2 SN
o NN
\\\
0
0 50 100 150

Ambient temperature Ta (°C)
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BEX

TOSHIBA TB6586FG/AFG
AR (BRIERITMRE Ta=25°C,Vec =15V, VM =5V)
e 5 AR A Min Typ. Max Unit
Vrefout = OPEN,
P Y LA Icc OSCIC = 560 pF, — 55 10 mA
OSCIR = 6.2 kQ
AP (UH, UL, VH, VL,
i H LA Im WH, WL) = JF — 0.5 1 mA
lIN (LA) VIN=5V LA — 25 50
IIN (sP) VIN=5V Vsp — 35 70
LTPNGERT IIN (RESET) ViIN=5V RESET — 25 50 pA
lin (cw) VIN=5V CW/CCW _ 25 50
lIN (RS) ViIN=0V RS — -25 | -50
RST | R4 &AL 6.0 6.35 7.1
Vinewrcew) | High [ cew (k) Viefout—1| — | Vrefout \%
Low |CW (IEF) 0 — 0.8
RST |120° ififL 6.0 6.35 7.1
HINHLE VINRESET) | High | %t %= AL 2.2 — Vrefout \4
Low |150° ifH 0 — 0.8
H |PWM ON duty 95% 5.1 5.4 5.7
Vsp RFT — FA LA 1.8 2.1 2.4 \Y
L |EHE — Rl 0.7 1.0 1.3
o N R Vs ZEOYIIN 40 — — mVpp
%;J:mtr g Vw 15 — 35 v
NI e VH (1) GE)| =45 £75 | 105 [ mVv
| VH ) %EESET HiL - 120 o B 015 B
i N3 ELR Y
VH (3) CW/CCW: CCW « Efir - o 015 o
i Tes [RS8 OupOFE e | | e
VouT (15) - H louT=3mA, V=15V 13 14.2 —
VouT (15) - L louT=3mA, V=15V — 0.8 12
VouT (5) - H louT=2mA, V=5V 4.0 4.2 —
ot VourT (5) - L louT=2mA, V=5V — 0.8 1.0 v
VEG (H) louT=2 MAFG 4 — —
VEG (L) louT =2 MAFG — — 1.0
Vrefoutl louT = 15 MA Viefout 4.7 5.0 5.3
Vrefout2 louT = 35 MA Vrefout 45 5.0 5.3
R () VYour—9V — S I A
IL () Voutr=15V — 0 1
F R I 2 VRs RS 0.46 0.5 0.54 Y
TLA (0) LA =0V or open, Hall IN =100 Hz — 0 —
AT AL IR TLA(2.5) LA=2.5V, Hall IN = 100 Hz — 17 — °
TLA (5) LA=5V, Hall IN = 100 Hz — 28 —
Vee (H) o TAE R 3 A 5.7 6.0 6.3
Vce Wtz Vee (L) Jef i TAE 4.7 5.0 5.3 %
VH (1) B\ e (7E) — 1.0 —
8 2016-02-24




TOSHIBA 1238 TB6586FGIAEG

R (iR=) MR Min Typ. | Max Unit

pWM Ry s iR Fc (20) OSC/C =560 pF, OSC/R = 6.2 kQ 18 20 22 KHz
(B Fc (19) OSCIC = 470 pF, OSC/R = 8.2 k2 16.2 18 | 198

A (max) Ton (Max) OSCI/C = 560 pF, OSC/R = 6.2 kQ, Vgp = 5.7 V 92 95 98 %

i AT AT
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TOSHIBA 1238 TB6586FGIAEG

Dhee ik
1. HEATAE
JREN, LA 1208 igAT. U0 BAIIME S BREL fs =5 Hz BUE M, WA BRGS0 7A0 & HaE
HFET LA {55 B0 Al A o .
Eij] -5 HZ: 120055% fS = fosc/(120 X 25 X 28)
5 Hz B¢ 5 120° @S 150°@H * 21 5 Hz U1 fosc = 5 MHz.

* 5 Hz BiHE &N, %8 RESET A1 LA 31 & H ) 24047 TAE.
LY 5 Hz BUEMRAIAIR ) (BRI 73R) 18470, 16 BRI A 120°38 s N4 oK) .

2. Vsp HEMAES5IEE

(1D HHEEHLHALE VSP<1.0V:

et (TTHARS).
(2 MHERBASHALE 1.0 V< Vsp < 2.1V (il LIE):

PUF I GRID) FFE T ke . (998 &2 He Ton = 18/fose)
3 HHEIRLSMAE Vsp>2.1V:

i RESET 51 JHC & i s vkdin B ksl 5 5 .

E s, EON BT TR R, RN R IT R BE RN 1.0 V < Vsp < 2.1 V.

PWM ON duty (upper)

so506 |/
(typ.)

W i@ /e |
0 10V 21V 54V Vsp

* KRB SN Ton = 95% (typ.) when Vsp =5.4 V (typ.).
P If fosc = 5 MHz, then ON time = 48 ps (typ.) (fc = 19.8 kHz)
If fosc = 4 MHz, then ON time = 60 ps (typ.) (fc = 15.9 kHz)

3. REBXEHEKINE

AP B B AR HEINAE, SR A AR T T
(1) WRVSPHANHEN1.0V<VSP<2.1V, ETHIFAHWIFESHWHERTH (UL, VL, WL) HXES
(%) #fi® B4 (UH, VH, WH).

Output Waveform

Upper (UH, VH, WH)

cower oL vewd) (|| [{THEEAD DL T

Kagnified v%
UH

w [ =

Ton = 18/fosc
Example: fosc =5 MHz Ton = 3.6 ps

10 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

(2) R Vsp I ANHIEAN 2.1 V<Vsp HE/RES RN 5 Hz 8K, FM4 (UH, VH, WH) B7E/%4 Vsp ) PWM
PAT 120°@ H; FAH (UL, VL, WL) 3% TAEFE 120008 H, F3EF 00 3 AT R #E TIE. (s mieds {1t
TR RS .

i B R )

o T [T
B —

wi | f— L]

T
P Tage> <> Ty

WL |_| |<:| Ton |_|

Tsp: M Vep &ML (LEIEHIFE Vsp=5.4V (typ.));
Ton= 18/f05(;; Td = 18/f05(;
* RSN 5 Hz SRR, ERTARIE (LA SII) DhEEATAE. AR, BT MR L6
FIREA AR

4. FBRETARIE

AT RR A R R LR TE B 315 5 Y YA O 1 28K IEEBHT 1
LA S|l OV 2] 4.3V 1 16 2%)):

ov=0°

4.3 V or higher = 28°

PEAl 45 R ]
T oad LA (V) — Lead Angle (°) Characteristic
ea 30
Steps | LA (V) Angle (°)
|
1 0.00 0.00 25
2 0.05 1.93 i |
3 0.28 3.79 20 =
4 0.59 5.65 >
2 15 I
5 0.89 7.54 g ]
6 1.21 9.43 ]
10
7 1.52 11.29
8 1.83 13.15 5 =—J
9 2.14 15.08 “_!
0
10 2.45 16.87 0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
11 2.75 18.73
LA (V)
12 3.06 20.66
13 3.37 22.55
14 3.68 24.37
15 3.99 26.16
16 4.30 28.09

11 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

5. WERBME
ZIREH T UCE 7 PWM (5 5 T M = MBI @RI .
PR fe = fosc/252 (Hz) fose = FEHERT % (CR R HI=)
i"ﬁu: If fosc =5 MHZ, then fc =19.8 kHz
If fosc =4 MHZ, then fc =15.9 kHz

6. rERWT
A EVEEY Vw = 1.5 to 3.5 V. BiAM)E N VH = 7.5 mV (typ.).

VH=7.5mV (typ.)

HUM

. VH
Higherthan Vg =40 mV .. \-----

7. WeEERkrEIH B (TB6586FG Ml TB6586AFG HIX B
R Rk 31 A R T AR 15 5. TBB586FG #ith—(1) fkk / M fi AL TB6586AFG #ith =(3) fkmb / Ffi.
¥ 2 TB6586FG, kit UMIE /RIS S/, o FERITCAM S, Wiy, REmmd. o FE
RICTIS, UMMM . 22 TB6586AFG, U, VA WAL (45l B R4t s, RIS
#,
2451 8 HLHIKLIN FG kg
« TB6586FG: 4 fikh4F4% (4ppr)
o TB6586AFG: 12 ikt (12ppr)

FG S

S—

A e O I

TBGSSGAHG' ll I'
TBGSSGFG_i ; ;

12 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

8. RIFIASIH

oy

©)

3

(4

(6Y)

I RS (RS Pin)
2 DC B B S B RS, Z 5] B AT R R Thae . IR B R AR TR A R R 3
ZO A — AN uE A (BEERES = 0.5 ps (typ.), LA HIT-4hEf e 7 S 30k

fr BRI 5 H# R R
A ERNE S hem, RETTEE, Prafmdicd (TaMio. EMLEREMEFHER.

R ELRT (Voo TS

BITIF B A AR, SR AR A R, P R AR X DA e B 4 T o BAh, iR
I Vep T 2.1 VR &, HAn R R e (8 /-5 5= 5 Hz BEAR), $UTHIE LAE (1.5 ms (typ. )
ZJE R IER RS . (H2, FEHRIERE IR TAES AR GRAE, KO s IR T E I R AR E

s N Vee
Power supply 6.0 V (typ.) 7 N\ 5.0V (typ.)
voltage g ; GND
--------------- VM

Turn-on signal

Low output —>I<— Output operation —)l(— Low output

Fin HE Rk 5 B2 PR k)
9B IR KA 5 (SNBSS M RERAR, BRahd S S (UH, VH, WH, UL, VL, WL) %t i 5 B i 75
1 ps BH /N,

HALE
2.2V (min) 305 S 2 RESET 51N, 3 ATE LIt BFE i ARG (RIFTE MAL) . ik
6.35V (typ.) siHEmEEAN CW/CCW BIJH, $itheXi. B2, ARG IZE, FOVeEfkE R .
e RESET 5|JHl: HitioeEAr
BT S AR e A HL AN E BRI D R e 1. M3 0.8 V (max) BE(RRS, A ThR., EmREH
B, a0 2.1V EUEmERE AL Vep 51, H HUBREBENEAG I (BR(ES =5 Hz 88/, BT
Wl LA (1.5 ms (typ.). A5, BIKE IEHRIEE).
HEEAIWIE], PSS gk TR 4k FG 55,
e CW/CCW 5ljii: RGiE ML
BT o AR A AR LA SR B T R e A5 1
N 6.35V (typ.) WHATIKE . HE, XMARAEMZIEH TIERAREN.
TB6586FG: R4iEMidie, FGESHNHmEFTE UMERES.
TB6586AFG: RGN MHEAHIHE FGE 5.

13 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

P (cw/ CCW |—0W LA = GND) (The FG signal shown here is for the TB6586AFG)

(Normal Hall input)

HUM ~
~

0 Hz < Hall < 5 Hz
(120° energization)

ULJ_LI T UL L]
L L L]
WL_||||||||||||||||||||||||| NI TN ATITT

5 Hz < Hall '
(120° energlzatlon RESET 65V) !

R N e S A R

5 Hz < Hall
(150° energlzatlon RESET Low)

* MERESON 5 Hz SUE R, BIATA IR R LA SIME S Tk,

14 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

i FEE (CW/CCW = High, LA = GND)

(The FG signal shown here is for the TB6586AFG)

(Normal Hall inbut)

HUM ~_ |
Sal

'
- ' T T ' o —— ' T T ' N ———

Reverse detection
(120° energization)

L UuL . [UULUL
L WL W
wo LT W WL |

* 24 CW/CCW = = HEI N IEH E/R(E 5N, £ 120°%8 8 Figfr, HaiTMh 0° (xizk).

U

=

15 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

B B (CW/CCW ngh LA GND) (The FG signal shown here is for the TB6586AFG.)

(Reverse Hall |nput)

0 Hz < Hall <5 Hz
(120° energization)
UH

5 Hz < Hall
(120° energization: RESET 6.5 V)

W e o
wo UL A
o | | | | 5 | | g | | | |
VL | ; I | i i |
we 0 L
5 Hz < Hall E E E E E E E E E E
(150° energization: RESET = Low) E E E E E E E E E E
UH i : ! ! ; ! ! ! ! ! ! !

* ME/R(ESN 5 Hz BUE s, AT IIRER RS LA 5155 TE.

16 2016-02-24



TOSHIBA 1238 TB6586FGIAEG

iR (CWICCW = Low, LA = GND)

(The FG signal shown here is for the TB6586AFG.)

(Reverse Hall |nput)

. . . . . .
. . . . . . . . . . .
. . . . . L . . . .

| : 5 ! : Pl e 5 ! ! 5

HUM -7 ! . . | . Pt N . . .
. . . . . P . RN . . .

. . ; . . ; . . N . . .

: : . : : . : : : : : !

. . ! . . ) . . . . . .

Reverse detection
(120° energization)

WH | n M ﬂ?ﬂ H|T | | | n r|ﬂ§r|ﬂ|1 E
ot L WL ]
-|-|J-|-|-|-|-|-| WL L
L O T L ]
o L L L L L

* X CW/CCW = R HMI N X ME/RfESH, 7F120° @HE FIET, #EilfAN 0° (RiEkH)

17 2016-02-24



TOSHIBA

-[%i TB6586FG/AFG

JS2 P i Bt 7 £

T

V
01 refout LETTHR R, T RRE IR, 54 Th A sk BT W B AL

Vrefout RESET

\EF/

d
; B

=\

5-V regulator
(internal reference
Vee = 65 to 165 V T voltage) K\VM
Low-voltage €7 1
Vrefout{c CW/CCW protection circuit /I VmM=45~165V
1 Motor power
/l Vrefout 4 1 /I supply
b > fz? UH
Hall element
— 55 VH
> Lead angle >2|; WH
7 i settin
5 % matrix >Hing Output circuit >|< Driver
_ circuit 18 UL
> EI; VL
——
— 20 WL
&
RS
—(1@«—1—%—0
Oscillating
MCU circuit J; p
PWM 05V
generating /I
circuit
(10) (9)
IGND Vrefout LA

FEBLHRIH, Vee, VM, AT GND 2R A il A HH, DRSS 2 RIS, X Voo R sl R % R] BEIG A 1C R Bl e
BEAh, 1C Y2227 ) B DR It ] B AR AR AT
AN I HL R L B OR B 22 BLORIE T 18 Y T A A JR PR 24 iU 1C R s R AIUE FEL UL N 50 2% RE I X0
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TOSHIBA B3

TB6586FG/AFG
HEFERT
P-5SS0P24—-0613—-1.00-001 "Unlt;mm"
- 13.04£0.1 .
24 13_
HHEHHHHHFHHEHHH B o
| {
o | wl
) - -
HHHHHHBEHHHHEH 1 5
' 12
1.0 TYF
10 1 LT ]
(=~]0.15] S | g
III’ !
f ,'I
I':--':")’I| - II II-.
E:|| Ilfl'/r | l\".
cjlq_ -/'l ||| Il l .:
A
- 1
t. O~8
0.33~0.73 5
08sTve|
Weight: 0.36 g (typ.)
19 2016-02-24




TOSHIBA 1238 TB6586FGIAEG

WA &E
1. HHRE
TR E I, T RS 2SS Ak T e B A TR A, R R R B
2. Sk
TR R, TS Ak S0 I PR B 2 L — 34
3. WHFE
TR, ARSI R
4. NFH[EIEE

ASAEFTRN A BB BB S, ERMVEAF R B, S T 1,
FRE AR R X S R B s 81 T 452 A0 Tl P A AT

IC FEREEREM

IC MHEFERFN
(1) Sk B A0 e (2 — B (AT T A A MO AT . TP Ao I A 1 . 75 ) i s
o, WIREURLL, RSB T A S0

(2)  TARAL B AR T A BN R . ORUIE FLYE I IE O TR IR
75 W FLIAL T AR B DA 2 B I 40 B KAUE (B MG MR B il o, B EARIR, I AR B be T A N 2 07
UEAh, AR AR T 1) A AN BRI AR TR L, IR A Hii R A — Ik

IC A EREE R
Sarians
TEFE AR eI IC BN, DhRMOREs, FamEitsizes, HEIHE S MBOAERE, (REEFETE EMAEIL A28

UERIZE RARE(T), X4 IC R EHHAN LM, YT IC BRI, & IC Afmdgai, 1CFF
PeassEs IC i %8, M, fEIRITEEIERS, 1§35 & IC BT SR,
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TOSHIBA 1238 TB6586FGIAEG

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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