Z:3'

TC78B016FTG

AGURGEON T 22510 H B R A SCRB 1K
A BRI, 15 55 A B 4R SRS 50 3K Y 35 8T

fE 8, JFRSy HARIER.

JiA: “TC78B016FTG” 2016-12-26

#HPEH: 2016-12-26




B

TOSHIBA TC78B016FTG

JRZCMOS H#1dh Rt R R L

TC78B016FTG

Johil DC Sik i 3-H1E5Z PWM BK%) 2%

TN
- ~
KRN TER Tk ] = AR E S PWM BREh%., it dols PWM // ‘N\
AR L, MR R N ) T A R . RS AT SRR A IR 5\ P
e N S
\N:"Q_\\ //
S~
P-WQFN36-0505-0.50-001
RFIE

HE: 0.06 g (HLAE)
o = HHATIKE)
o IESXIE PWM 4KZ)
o EIRIURAS CE/RILHERIC)
o YR XIRAHIE: 40V
o EtHEIR: aXTECOCHIR: 3A
o HEFGHEATSHINLG T
ikt ok 2 BEAR 5 i AL, T A A
o ik PWM Sl
o PWM il (U m i e/ 5 25 b
o PWM i i (¥ ] 553 L
o ALIEHIRG MR DIRE:
BT 1 D BE Oh A0 H (o4 ] (9 L A5
SR AT FA P (B2 Gt BT 0°~58°)
o AENEEETTIA
o fillZhasThEes T
o HEBUERITIHE
o HHAZNIIAE
o iSRG S (FG_OUT):
1 AMkb/H A 360°, 3 AMkih/H A 360°
o BUERIIESLD_OUT)
o HLEHRIEIT)AE
o VIR (ISD)
o FSCHLHER (TSD)
o RHEBUEHE(UVLO)
o YRR SR AR
o BN

© 2016 TOSHIBA Corporation 1 2016-12-26



B

TOSHIBA TC78B016FTG

5 B4 BE
(AL )
a x
er| ke Ry R4 B3 P2 1 ol |19
LD_OUT [28] [18|HWP
TEST [29] [17] Hwm
SEL_LA [30] [16| MV
MIN_SP [31] [15] vm
SEL_SP [32] E-PAD [14] vm
FPWM |33] [13] PGND
SEL_LD |[34] [12] LA
BRAKE |35] _ [11] TsPrvsp
CW/CCW |3g] O [10]| SEL_FG
il Bl Gl [ [5] 5] [7] 5] i
=2

FG_OUT

E 1 MR E T A R, R R S (E-PAD)A BUREH . &1 (E-PAD)R % GND, JEERH ST Z H7fF
1 SR

2 BEXET, HAHS RN UL V. W, VM RS, B 4MBIER, EEMABA M E 5 S KR k.
KT GND, mld#dsMT = SGND %24 PGND.

2 2016-12-26



B

TOSHIBA TC78B016FTG
E{)AE
51 g GiRe) 110 S|
1 O U AHAfth ¥
2 O U HH %t o T
3 RS — F I 4 A A A A S e L8 1) 0
4 v O |V iHAH T
5 Y O |V A% T
6 RS — | AT L A I PR 2R i T
7 w O | W A i s 1
8 w O | W A A% i T
9 FG_OUT O [Tl Hiae Rl th o 1
10  [SEL_FG | G 3 AL AT i i
" TSP/VSP I LU Rk TN
12 (LA | FREHT A v N3 T
13 PGND — FHL YR 2 R
14 |VM — | Sk T
15 [vM — | Bk T
16 [MVM | FEL Y s
17 HWM I W-HHE RIE SN (-)
18 HWP | W-HE/RIE SHIA(+)
19 HVM I V-HHERIE TN (-)
20 HVP I V-HIER1E FHIN(+)
21 HUM | U-HHEE R 15 SN (-)
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SHAEN B R BRI K R
N YN YN
Seon | seLre | BN mincse | o HA L S (1 VREG 5 A) (4 VREG = 5V i)
- - T w/ME NI wAME | mOKfE
31 Vreg/256*160 Vreg 3.125 5
2 3 ’ 30 Vreg/256156 | Vreg/256*159 |  3.027 | 3.105
! 29 Vreg/256*150 | Vreg/256*154 293 | 3008
28 Vreg/256145 | Vreg/256*149 | 2832 | 2910
! 27 Vreg/256*140 | Vregi256*144 | 2734 | 2813
26 Vreg/256*135 | Vreg/256*139 | 2637 | 2715
1 ° 25 Vreg/256*130 | Vreg/256*134 | 2539 | 2617
24 Vreg/256*125 | Vreg/256*129 | 2441 | 2520
’ ° 23 Vreg/256*120 | Vregi256*124 | 2344 | 2422
22 Vreg/256*115 | Vreg/256*119 | 2246 | 2324
° 21 Vreg/256*110 | Vregi256*114 | 2148 | 2207
20 Vreg/256*105 | Vreg/256*109 | 2081 | 2.129
° 19 Vreg/256*100 | Vreg/256*104 |  1.953 | 2031
1 18 Vreg/25695 | Vreg/256°99 1855 | 1.934
) 17 Vreg/256°90 | Vreg/256°94 1758 | 1.836
16 Vreg/256'85 | Vreg/256°89 166 | 1738
) 15 Vreg/25680 | Vreg/256°84 1563 | 1.641
14 Vreg/256*75 | Vreg/256°79 1465 | 1543
1 ’ 13 Vreg/25670 | Vreg/256°74 1367 | 1.445
12 Vreg/256'65 | Vreg/25669 127 | 1348
’ 1 Vreg/25660 | Vreg/256°64 1472 | 1.250
10 Vreg/256'55 | Vreg/256°59 1074 | 1152
° ’ 9 Vreg/25650 | Vreg/256°54 0.977 | 1055
8 Vreg/25645 | Vreg/256°49 0.879 | 0957
’ 7 Vreg/25640 | Vreg/256°44 0.781 | 0859
6 Vreg/256*35 | Vreg/256°39 0.684 | 0762
1 5 Vreg/25630 | Vreg/256°34 0.586 | 0.664
0 0 4 Vreg/25625 | Vreg/256°29 0.488 | 0566
1 3 Vreg/25620 | Vreg/256°24 0.391 | 0469
2 Vreg/256*15 | Vreg/256*19 0.203 | 0371
° 1 Vreg/256*10 | Vreg/256*14 0.195 | 0273
’ 0 0 Vreg/256*9 o| o176
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3. NERNNT
<ERTLHEAN>
AN B ETEE Vw=0.5~35V
MW G: Va=8 mV (LAE)
T N
HUM
VS =40 mV # L
<E/RICHNA>
%{F: HUP, HVP, HWP = GND # VREG
HUM, HVM, HWM = VREG/2
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3. kAt e A B
4. 1 EAGI O
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5. kgl
I RAL BAS SRR 3 a2 )5 Ton KIWIRIA AR, A4S 5 %M, JF HAE SEL_LD #ii i) 7E Ton (13
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LA RPTAR, @it SEL LD ¥F % & Ton Fl Toff,
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3 Tk B E R A TAE
2 Ton = 1's (MLZU{E), Toff = 10 s (HLHLE)
1 Ton =0.5 s (#7(H), Toff = 10 s (HHI{H)
0 Ton = 0.5 s (#7({), Toff = 5 s (JLHAI{H)

6. IE/IREFAIH
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HEmS

Wit PWM S ER RS (I Sk, m 22 T4 A ] TSP/VSP i 1IN AE S .
FIZIRAE SEL_SP di 5~ A B B A0, B f2 i Bk o o 25 Pl A TSP/VSP I 5 AR

1E SEL_SP iy~ Ab B & 24

TSP/VSP 14k i Az il

2 AU R
1 ik o 7 e )
0 A

1) #£ TSP/VSP %7 Kb HAE I e #2 1 (SEL_SP="2")

2 TSP/VSP i 7 4b K HLE > 0.625 V I,
2 TSP/VSP i 7 Ab KL < 0.625 VIS,

IR
Fr o BN R A

0 < VSP/TSP (ZE#40), s [ E ¥ h) < VAD (L) :0.625 V (J R {f)

- HZTH =0%

Vap (1):0.625 V (it 24)< VSP/TSP ({ERLL UL AZ ) < Vap (H):3.125 V (L 44{H)

- WTHE. (1/128 ~ 128/128)

Vap (H) 3.125 V (HA{f)< VSP/TSP (TEAEY fi R #5415 < VREG

— 4= 100% (128/128)

it on AL

100%

TSP/VSP i T4k i BT

0%
VAD (L)

2) 7£ TSP/VSP 3T AbHIBKH &5 2424 (SEL_SP="1")

H—/~ PWM 15 T A\ 2] TSP/VSP i

T, R AIRES).

VAD

KA F] TSP/VSP bt T HIA AR R 5% 84 1 kHz £ 100 kHz, JRFE 0.2 ps 8000 F A% H ON (525 m]
BEANEZFIMAGSIEM, WrREREvZT s OFF &5 th= 1 ms siBL R WO LR .

100%)

0%

100%

TSP/VSP i AL HIHIN on 2t
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9. B/hHit ON SZEHRE
/M on AR T4 E) MIN_SP 3 7104\ HLE

7EMIN_SP i Fabik| BN TR 7
B5% \
H 7
8 0% g {E > 20.3%: 20.3%
° EE AT A <20.3%: HEE AT AE
7 20.3% 20.3%
6 18.8% 18.8%
5 17.2% 17.2%
4 15.6% 15.6%
3 14.1% 14.1%
2 12.5% 12.5%
1 10.9% 10.9%
0 0% A E > 10.9%: 10.9%
° B A A <10.9%: HEHdr A

10. PWM i

AL H 2 ) Bk e o s P 0 1R) A0 %t PWML AR, 3BT~ FPWM 3 1AL 1\ Lk
St PWM A0 B 25 vy T Sk O RO, ELAN I 253l HEL 4 D) 4

7E FPWM i Ab 15 B 2 5k PWM #i#
3 25 kHz
2 200 kHz
1 100 kHz
0 50 kHz
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11. BETAZER)
Wit ® SEL_LA F1 LA 37, EIA#istentfmimibiat.

7E SEL_LA i 4b & LhRedhiid
HihPH
2 H ST A LA
% LA i 7 RN B R s PR
1 H AT MR
I LA S R\ R 1R A A AR
0 AR 42 LA S5 O HL s R L T A

1) Bzh#ei A (SEL_LA="1")
R BE{E# G +0 Hz/-50 Hz.

Lead angle value [deg]

LA % Hz]
T R 0 100 200 300 400 500 600 700 800 900
~100 | ~200 | ~300 ~400 | ~500| ~600| ~700 | ~800| ~900 | ~1000
7 0 1.875 | 1.875 | 1.875 | 1.875 | 3.750 | 3.750 | 3.750 | 3.750 | 5.625
6 0 1.875 1.875 | 3.750 3.750 5.625 5.625 | 7.500 7.500 9.325
5 0 1.875 1.875 | 3.750 5.625 | 7.500 7.500 9.325 | 11.250 | 13.125
4 0 1.875 3.750 5.625 9.325 | 11.250 | 13.125 | 15.000 | 18.750 | 20.625
3 0 1.875 5.625 | 7.500 | 11.250 | 13.125 | 16.875 | 18.750 | 22.500 | 24.375
2 0 3.750 | 5.625 | 9.325 | 13.125 | 16.875 | 18.750 | 22.500 | 26.250 | 30.000
1 0 3.750 7.500 | 11.250 | 15.000 | 18.750 | 22.500 | 26.250 | 30.000 | 33.750
0 0 1.875 3.750 5.625 7.500 9.325 | 11.250 | 13.125 | 15.000 | 16.875
Al i (E[deg]
LA AU [H2]
T 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
~ 1100 ~ 1200 ~1300 | ~1400{ ~1500 | ~1600| ~1700| ~1800| ~1900| ~ 2000 ULk
7 5.625 5.625 5.625 7.500 7.500 7.500 | 7.500 | 9.375 | 9.375 | 9.375 9.375
6 9.325 11.250 11.250 | 13.125| 13.125 | 15.000 | 15.000 | 16.875 | 16.875 | 18.750 | 18.750
5 13.125 15.000 16.875 | 18.750 | 18.750 | 20.625 | 22.500 | 24.375 | 24.375 | 26.250 | 28.125
4 22.500 24.375 28.125 |[30.000 | 31.875 | 33.750 | 37.500 | 39.375 | 41.250 | 43.125 | 46.875
3 28.125 30.000 33.750 |35.625| 39.375 |41.250 | 45.000 | 46.875 | 50.625 | 52.500 | 56.250
2 31.875 35.625 39.375 |43.125| 45.000 |48.750 | 52.500 | 56.250 | 58.125 | 58.125 | 58.125
1 37.500 41.250 45.000 |48.750 | 52.500 |56.250 | 56.250 | 56.250 | 56.250 | 56.250 | 56.250
0 18.750 20.625 22.500 |[24.375| 26.250 | 28.125 | 30.000 | 31.875 | 33.750 | 35.625 | 37.500
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2) 4MER%IA(SEL_LA = "0")

A 0°~ 58.125° 15 [l Py Xof [N+ 7 FRL R S o7 F4) £ g e KA 5 (0 T e AT 1Y

0 V~3.125 V/E AR N HUE S LA Wi 7408 32 A4y

M NE LA s PR E =0 VIR, BT =0°

LS LA S TR IE = 3.125 VI, #Rif = 58.125°

ZEINE LA W FIOINEE > 3.125 VIR, HIRTA = 58.125°.

(i)
Az LA [V] i W LA [V] i
[deg] [deg]
31 3.125 58.125 15 1.563 28.125
30 3.027 56.250 14 1.465 26.250
29 2.930 54.375 13 1.367 24.375
28 2.832 52.500 12 1.270 22.500
27 2.734 50.625 11 1.172 20.625
26 2.637 48.750 10 1.074 18.750
25 2.539 46.875 9 0.977 16.875
24 2.441 45.000 8 0.879 15.000
23 2.344 43.125 7 0.781 13.125
22 2.246 41.250 6 0.684 11.250
21 2.148 39.375 5 0.586 9.375
20 2.051 37.500 4 0.488 7.500
19 1.953 35.625 3 0.391 5.625
18 1.855 33.750 2 0.293 3.750
17 1.758 31.875 1 0.195 1.875
16 1.660 30.000 0 0.000 0.000
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3) B3/ (SEL_LA="2")
AIR}-28°~28° Y [ N AU R (5 S AMEHEAT Y.
FHE 0 V~3.125 V AE B AL ZE LA W20 32 M5

CW/CCW =L Al CW/CCW = H Z |8} IEE 5 MAE 52 E

24 CW/CCW = L ff 24 CW/CCW = H i
NS Az NS A
B LA V] Bz LA V] B LA [V] iz LA V]
[deg] [deg] [deg] [deg]
31 3.125 | -28.125 15 1.563 28.125 31 3.125 28.125 15 1.563 | -28.125
30 3.027 | -26.250 14 1.465 26.250 30 3.027 26.250 14 1.465 | -26.250
29 2.930 | -24.375 13 1.367 24.375 29 2.930 24.375 13 1.367 | -24.375
28 2.832 | -22.500 12 1.270 22.500 28 2.832 22.500 12 1.270 | -22.500
27 2.734 | -20.625 1 1.172 20.625 27 2.734 20.625 1 1.172 | -20.625
26 2.637 | -18.750 10 1.074 18.750 26 2.637 18.750 10 1.074 | -18.750
25 2539 | -16.875 9 0.977 16.875 25 2.539 16.875 9 0.977 | -16.875
24 2.441 -15.000 8 0.879 15.000 24 2.441 15.000 8 0.879 | -15.000
23 2.344 | -13.125 7 0.781 13.125 23 2.344 13.125 7 0.781 -13.125
22 2.246 | -11.250 6 0.684 11.250 22 2.246 11.250 6 0.684 | -11.250
21 2.148 -9.375 5 0.586 9.375 21 2.148 9.375 5 0.586 -9.375
20 2.051 -7.500 4 0.488 7.500 20 2.051 7.500 4 0.488 -7.500
19 1.953 -5.625 3 0.391 5.625 19 1.953 5.625 3 0.391 -5.625
18 1.855 -3.750 2 0.293 3.750 18 1.855 3.750 2 0.293 -3.750
17 1.758 -1.875 1 0.195 1.875 17 1.758 1.875 1 0.195 -1.875
16 1.660 0 0 0 0 16 1.660 0 0 0 0
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12. BNy 2 ) R B
MHERERS TSTEP i, BABHNES &2 IR AR A, i &2 B S B (7] T LAg 4 & 1) TSP/VSP.
(K% 0.078%/T) I H. LIS TEFF Rt m] LT i I0 s FHYRE o a5 TAE At ON 5 25 HL Bl 0% HA3E B 48 A 4
N, BEDRART R ARG, AR, MAEHES 5T R 2.5%805E /Bl R R4 PWM JH HI
v A b
TS Ay B 1E] - (Ebdn) 24 C = 0.01 pF, 32XT = 32x0.313xCx1046 =%J 0.100 s.

FEXBAT W1 IA) g NG P i - on 5 A EEOY 0%, DR DhREAS N TERL, 4t RO 5C FAT o
BRI, Ay S LERIEAL Y 0% EECHTR S, E AR 5 Hl a2 th on HAHON 0% 25 2 ms BUAE
I, FRA R E S AR TSP/VSP 511,

LN DUTY Bk 7.5%I5

1A DUTY 7 5%

' '
_______________ e
! ' '

2.5%

i DUTY

TSTEP
2xT 2xT 32xT
L N DUTY /) 7.5%0
WA DUTY 7.5%

it DUTY

TSTEP
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13.

14.

HZhaRTheEe

R A2 BRAKE i, BEfE Sk 4% 1 i S 3 M 4 A

ik s a4 A\ 2] BRAKE ORI E 5 t L P8 H PG, ROER 4 TAE E 2 BAS 53N 40Hz. fif
BESHRCT 40Hz 5, BisfFik.

SR, TSP/VSP digfith i 2% Lo iy 4= 0% A% A\ 2 BRAKE 5% N 155 i1 L BP0y H P s, TAREIT 4

TRIR.
BRAKE IhREfid
= il h %
TR EH T

233t N BRAKE i 1 )i A\ {5 5 ££ TSP/VSP i 1 AE 4 Hi o 25 LE iy 2=0% 1 [R] )\ L f-P22 05 H AL

N [ EaE ]l

fEE SR <40 Hz

Je R B

fr B SR > 40 Hz

A ds — R EhE

o e R M Th e

4 MVM = 2.0 V I BE) A ERS, SRRy 120 AR,
MVM A 0.2 V ULAUED 3 5 . a0k MVM < 1.8 VULAEUE), T IRE) E iS5 3.

MVM

LhRediid

MVM > 2.0 V (#Z1H)

120 FE4AR

MVM < 1.8 V (JL#i{H)

1E5Z3 PWM 333
4 SEL_LA="2"itf, #tHif =0 /L.

2 SEL_LA ="1"2k"0"It, il s B NP v B AOE
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15. Current limit circuit

BRI P 8 O AT (0 =A% ELBR A . A2 PWML FTOT I BRBD P SR et e, FRLIAT Hy P BEL R A
WA, ELRAN AR VRS =0.25 V)5, HEITLE T,

{7 FRL AT R ) L AR FRLIALE TouT

= kIl A VRS / Al B Ry

1.2 us KIBFRIN A1 1 7 R0 75 51 R 3N F

(Ebtm) 0.3 Q BN R, IouTr (M7H) = 0.25 V (#7I{)/0.3 Q ~ 0.83 A.

e
1.9 us ()] 'SP

IS 1
VM \I/ /I
e l

|ﬁm%||@mx | Koz |
_l

M

| P/l ?ﬁ

|

; LioRIE

B i 1] +

1.2 s () “Q—l B 1 _| _|E
Voct1 = 0.25 V (typ.)

il

R4 l'OUT

16. TyAMIERE (ISD)

6 PRI SR B TR SR SRR R ek BORBUEAE, BTt k] (B HiZZ).
R SR A 4 B o S LA B 0%, BETSCR H AL o
LRI, WA 0% M2 ms 1= KR 4.

17. #HLHEEE (TSD)

18.

B FAOCHL LR OC A HE G BELE: H-Z), 445 (T)id 165°C (AYE) . 47 15°C (FAUED IR G «

ASHL B TG EEIEE N Tsp — TSDhys o
Tsp = 165°C (J71E), Tsphys = 15°C (HLFI{E)

15 (UVLO)

WERRIESERM U, V, W, FG_OUT 1 LD_OUT &%t (Ept: Hi-Z), 24 VM = 5.3 V (liLAE) o(E
k. A 0.3V (LAUE) K. EREERN 5.6V ULAIE) .
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P B2 PWM IRE)
(CWICCW = {&, #aif =0 &, IEE/RBA 21Hz)

U
(IC HIiE)

LR : ---VM
[LHI | 1 II UU  UTUTL,

a0 e
o T HﬂJ | H | LFLH; .
W ||| " ” " ” |“

-- GND

E HTREE K, SR TR,
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BB IE5Z3E PWM X3
(CWICCW = &, Erifi: 0 &, RERAN)

U
(IC N TE)

“ ML T
o 0 ll |J ll ; L e

-- GND

VM

---GND

e TR EK, ST,
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MFE: 120 B PWM 3]

(1) CW/CCW=L

|120 fE: ArEfESUER) <1 Hz, 2 MVM ST RIS > 2.0 V SERE)I[UR MVM 567k < 1.8 V (URE), NIESZBRsh EHTH 2. ]

HUP
HUM X

v X X

Hw X X
HWP

U i [T I T

V I T T T

[ 120 jir: RrEEBETRA.
HUP 4 ‘
HUM \ \
HVP \
HVM ‘ /
HWM P )
HWP R : 3 '

.
™,
Iy

U T T T T

vV IITTTTTTITTTT T, B T

Vv T [T T (LT [T

(2) CW/CCW=H

|120 BE: 4 MVM 36T HE>2.0 V IR, A2 815 SRS 1 Hz. [I0E MVM 3 FrUE < 1.8 V (AME), WIEZI B EREE. ]

HUP N % J I
HUM ‘ ~ ‘ \
HVP X /
HVM

HWM ¥ \/ ¥ -

HWP

V] T T (T T

\% T T T T,

w T T, T T

[ 120 f: RrEMSHTEA.
HUP

HUM K

Y X X

HWM
oy X X

u I (LTI T T

vV i [T (I T

W [T AT T (LTI

27 2016-12-26




TOSHIBA

B

TC78BO16FTG

IS F] B Bt )

—eeThRed, B, sOTIREIR A AN TR H R REC R I T A . SRS BRI FRLER AU 2 H B A

JEHAEE™

BB TS VA

= o
VREG /I P VM O l
)
Wl L BEE ’ l
VREG H HEA(5 V)
LBRAKE N . o
1 g sl MM
VREGIZ{V o ovD L
SEL FG FG i
158re0y »
VREG/L
SEL_SP | EE l'j_% ik
U
& TSP/VSP>< l L ﬁE} ’_i
VREG g Fazh n-fic | |
MIN SP s RS TR 5] e
i - 8RAD || v
s %
T W
i % EF
DC 5 ﬁ
Gk plsE ’—i i
i RS
Giigial
VREG f;'g TSD
% - S— ISD NC
LA <> SR A HL 7 PR 41
i VREG i "L
% o —[ uvLo HUP
SEL_LA O firpl >< HUM
VREG yHve
o >< HVM
A7 BRI >—<HWP
SEL LD~ guEkm |
VREG/2 VREG bk H HWM
FPWM
3 O PWM Fifil |—> I FG_OUT] %
UREG T % =< Lb_ouT |
h CNEEW [ whormnmE P Q
s A T o !
el i EZ) OFF i S H AL
iy B
) () M) ()
VREG OSCCR L TSTEP

27 kQ /I 360 pF

ISGNDIPGND
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HERS
P-WQFN36-0505-0.50-001
ﬁ{ﬁ mm
|
|
I
|
i
=
8 =
1T % E
‘ [=1=!
1 I
b UUIJL'JIJIJH-”—T:-
= L o |
T_ = ! O
- -
-B - - = =
- | - Lt
| O]
- | O
sPanpunnnnes”
F2] | I
¢ _
15T/ | L 0252005
HE: 0.06 g (HAE)
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AR
1. FHHE
TR E I, RS 2B EE A ThAsEe, PR AL
2. 3k
TR I, T A A S0 0 P B 22 L — 345
3. WFEHE
HF R, ARSI R
4. PRI HBEK

ASCAEFR R LR AL 258 o JEHAE RGP Bt i B, AT S T PP Al
IR ZAN DR AR e 7 FE R s 491 T 432 A b7 AP T

5. A LB
U P e 50 O T 3RE BB A B o S (IS0 1 3 o T o 7 L P 8246 o R P B R

IC fEHERFEM

IC AHFEERFEN
(1) - S B it B KA (B — HELAEATAT I (3 0 A FO A (. TS50 AT AT 005 £ «
R (T SECE B A, RS, RS TR A SR T i A

(2) G A A IR ARG 22, PRAEZE TS AL S TC SRS UL R AN R R RRER IR L o 2 (s 46 0 B KA
AR TR, BREBRARAXT, SO AR R B AL 25 57 O ok e 75 T 3 PR AL Bl L I, TC 2
sy, JFRBURFEEGE K. R BN N IR RO, AT IERR R, BIInfRIG 2 AR,
H5 TN 161 R 4 N P A

(3) ARV ELE Db L P S5 A, DU IR e vt b L35 B 7 FL i, By b R VA 7 A R R A R T RS
Rl B A O AR R A R B R T o TS R, W EGE K. RAE IC BORA N E RS DIRE
e il A HRIEARE, RIPIIREF REA TARMGE R IC %, Mg, WEaGE K.

(4) ANELUVHAR DT AL R 1 7 Sl N\ 4
NG RN SR e CeE s R S
Ji4h, ARECIIARA T REE A0 B K UE A, T X e HUE N P S BCR B 7, SR L, JFRTR
IR BB T 3G LA
UEAh, AN AL R AR AR R A BT SR AT B %, B — IRt AT
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IC ERAEER

o)

©)

(3

4)

R ORI R S

i RS FL B (T PR BRI HL B AN — € REAE BT A 15 0L R TC AT (R A ik R s B AE S IR A, RS2 B
THERILRRES -

Bl L 2T R RAIUE (B ] S BT IR R S A RE I AR, sl BUERIERT AL IC i B, P
JTEANE 25 AT

UeAh, AL IE AR AT E A R AR e i IR AR SR ()it s TC & A ahamid ik %

RN LB
RN B AN —E REAEFT A TG 0L 4 IC HEAT ORI o IRSCHLHLBRAE B T TAF,  BISZ B BR A HCIR DL .
MUAE 7 i B A P 2R AR T, B I 2800 B KR (L 23 ARG L FL B AN RE I 3 T AR i ik IC fE AR R o

2=

7o

AT

FEAE IR LR TC I Bilhn, ThaR oK, W 8 sidkah &, 15 B0HE SR B, (RUEAEAEfTIN A 5L~
A St FUE A FE AR (TS) o 3% 88 IC HEBAEIEF MR 2k 8. Xt T IC B R Bttt 2k IC Ffk
rEmili s, tehh, FEBCHRER, 15758 1C Bt S B f 520 .

I FL Bl 3

IR RIRB, LB, TR B RN, R BRI . A A TR ACRE FT
% LA ik e SR i L S| R 2 A AR L 2 R KU AL U o D 17 38 G LKA 1), 7R RGBT v
% RE S AN IR
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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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