>:3'

TC/8H660FTG

ARTERHE N 1T 22 1 B B R a6 SCREBERE TR
A BRI, 35 55 40 DLRAG SORS B HL SR R ) S50

IRZAEBONHE, JFE 2SRRI MARZE R

JFA . “TC78H660FTG” 2020-07-14

#17% H: 2021-02-08




TC78H660FTG

RZ CD L2k p i

TC/8HO660FTG

X H Hrizh 1C

1. iR

TC78H660FTG& XU HFIRBNIC, Hify H 4 A% 538 Hi FH I DMOS SR o
EA LB LA AL — AN D 3k E L.

P-VQFN16-0303-0.50-001

HEHE: 229 (IR
2. q%-:}ﬁ EEEN mg
. N E X H

. HH PWM i 1R 3K 3

. YR T/EHE: 25V £ 160V

o FIHHWAEME: 20A (HK)

o RSEHFH (FUHEIL=048Q (HLA{H)) MOSFET fii 2%
o TANERAE BB HIAEN GBI RS

. ZMEREMThEE GASCHLET (TSD). RTH (1SD) AR HES E (UVLO))
. SR (TSD/1SD) FRil% i Thas

. P E VCC o s 2% £k Py 3505 rl 2% 15 P

o HMEERFHBS AT AL BT AR

o CRRIEFRRIEMF IR ER

o HAEIHVRESLI/NE QFN 3 (16 5D

e I, R

B e
2020-09

© 2019-2020 1 2020-07-14

Toshiba Electronic Devices & Storage Corporation



TC78H660FTG

3. 5l

IN1A / phase A

AGND

VM

PGND_A

TE: R QFN BRI S AUE £E 53] PCB 11 GND i 5 L.

(TRARLED
IN2B / IN1B / IN2A / MODE/E
Enable B Enable A phaseB RR
15 14 13
1 12
2 11
TC78H660FTG
3 10
4 9
5 6 7 8
OUT_A+ OUT_A- OUT B- OUT B+

STBY

OSCM

VREF

PGND_B
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4. 5| iR

51 B = R = K W = & 5 pEiid

IN1A: JEIE INL S5

1 INIA Phase A MA: EEHA AT

2 AGND <- Ha 5]

3 VM <- FELML LR TN 5]

4 PGND_A <- A JETE D)2 M 5]

5 OUT_A+ <- AEEHENmEE (+) 5l

6 OUT_A- <- AEIE NS G SR

7 OUT_B- <- B iEIEHHLAH (- 5

8 OUT B + <- B iEEHENAIE (+) 5l

9 PGND_B <- B IHIE T2 Hh 5|

10 VREF <- IV e N AR NG ]

11 OSCM <- PN FR 5 e AT R L 5| A

12 STBY <- REMLT] B

13 MODE/ERR <- P R PO 3 5 | R R A D b R o H 5| A
IN2A: AEIE IN2 N\ 5|

14 IN2A Phase B Phase B: B B AL A 51 I
IN1B: B iHiE IN1 Hy 5]

15 IN1B Enable A Enable A: A I A A 5|

% IN2B Enable B IN2B: B i iE IN2 Hi 5]

Enable B: B i@ Aedm A 5|
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5. fEH

AGND VM
® ®
stBY DG neurt H ST H  rems UVLO
i)
VREFH MVREF
osc i
—NOUT_A+
THoKzh 3%
Hif
ISD
INLB/ Enable A DX}—| INBuff |—
g our A
INLA/ Phase A <] INBuff [— | [oeT c |- SENS
OMP ILEVEL
PGND_A
IN2B/ Enable B D] INBuff |— \_N_n‘7_

IN2A / Phase B | INBuff F— o L™
—NOUT_B+
MODE/ERR X} 10Buff |— Tizh e
ISD
oscm X osem | Hif
—out B
DET C
|| DET_ SENS._
OompP ILEVEL
[ PGND_B
VE: RAETF UL, TTREMRI LB WS T3 hREbL . FEER B 2.

i

JTE B 2R A SO A R s FANAEAME I — AN iz . B ah, R 8 A R R T v B A R
VM F1 GND £k A/, LA Sadin 51 Iz Tl ol r s el e bt 2 o) Rk AE A . SRR ZE LR K, W BE S 8
KA. BEN, BT EIESI I (VM. AGND. PGND_x. OUT x+f1 OUT x- (x=A B B) ) Ha]
R AR R IRAT,  [RIMLE 284 040 JR BT RN S P IR ANl o WHR IR B IR AN Y, TR S BUR e,
RO UL . BN T A AUER L. B, HTRE IC WHRRK T B, RS 8E L.
LR BT A SR A 2 %
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6. FI\ /i HH SR R B

5| JE 44 #5 SR
IN1A / Phase A IN1A / Phase A AN m
IN2A / Phase B IN2A / Phase B | I,/
IN1B / Enable A IN1B / Enable A A >
IN2B / Enable B IN2B / Enable B
STBY STBY
/7 ///
T
MODE/ERR —’V\/\/—D
MODE/ERR 3|—
Vavis
VREF [} AN ™~
VREF A I ’
/77
7
osCM SV [ oscm
a
VM
OUT_A+ ‘I I‘
OUT_A-
OUT_B+
OUT_B- OUT _x+ OUT _x-
PGND_A
PGND_B _I F
PGND_x x=AmB
e TN, ATREMIML T SRR ERIE .
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7. TR G T R

ATRAZE IN g AL CElOH oz 5 A2 64 MODE 51 .
B AR , ilid MODE 51 AR AR 1 B P

i

MODE 3 i\ Uige
L IN F A
H AR A i NS
VM /
tmodesu
tmodeho
H
STBY N
L P 04 ZE AT E]
500us (FHA)
H
MODE/ERR
L
H
SUAEITPN
L
MODE/ERRJsfit e AE (IS SRR S
e et W2 o/ ME | BUBE | KB | A
RS E ,
e tmodesu | STBY 4% 1 — — s
i B s
ey tmodeho M STBY i51%% 100 — — s

e

L fdi AR F AR, (MODE = H) a4 R bR iR H ThEEn, & b4 d B MODE / ERR 5| ¥ & N
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8. ThREeHAR
8.1. IN A= (MODE =1L)
STBY IN1A IN2A IN1B IN2B | OUT_A+ | OUT_A- | OUT B+ | OUT_B- S
H H H H H L L L L FPE B 2l
H L — — H L — — 1Em
H L H — — L H — — ST
H — — H L — — H L 1Ef]
H — — L H — — L H Sl
H L L L L Hi-Z Hi-Z Hi-Z Hi-Z ik
L — — — — Hi-Z Hi-Z Hi-Z Hi-Z Fibl
e MR IERBER (OUT_X+ZE OUT_x-) , IAHEH (OUT_Xx-Z OUT_x+) . x=AILB.
e XH AT DL AR IF [F] i 1847
T —NTBR”.

8.2. AR (MODE =H)

STBY A Enable A B Enable B | OUT_A+ | OUT_A- | OUT_B+ | OUT_B- B
H H H — — H L — — 1EfA
H L H — — L H — — S
H — — H H — — H L 1L
H — — L H — — L H S [
H — L — L Hi-Z Hi-Z Hi-Z Hi-Z ik
L — — — — Hi-Z Hi-Z Hi-Z Hi-Z Fibl

7 YRR IERBER (OUT_X+ZE OUT_x-) , IAHEH (OUT_X-Z OUT_x+) . x=AILB.

: XUH i a] LU AL I RN 1847

bas — AR,
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9. fEJ

FERE TAE A HIRAS I, 520 AL SR ST I 15 S 5 2K EL AR ] 72 0 37.5%
A IR VREF 51 R E®E

fchop

OSCMI 5 = | | | | | | | | | | | | | |

Sl
B NFR

' S —
(NFth) / ——

il ~

lout

\/

37.5% ([HEE)

| 76 R A-> N IR ->180 3 E Jok > BRdE s ek -> 14> Fchop il 11> 78 FRSE X

~
1/Mchop /A JiH: OSCMx16H &

T HANEBRE VIHERINTE (ABLKD 5 BABT NF RO A TR R CRBLFRIRARI B E FIiE (NFth) D
FE: T, ATEERL 1P

9.1. F5E S th R FR A THE
VR R BB IR ARG SH IR (Vieh) BEAFRCE, 0 FHR:

lout (i RAED = 1.1xVref (V)
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9.2. {83 PWM ThEeRInt 5

See THUHTTISTITTOTTUTYL ot T U U I I UL
R S
NFA] NFA
YR O< BRI Ol
/ N e N
/ N ~ N
lout N // N
\\ lout A N
N
\ N y, N J\_Y_)ﬁ_/
Y Y Y Y
7o 18 T Yk PRI L FH & PR ZE R
TEI
fchop fchop
A L fchop A ) TV MU BINF, ) “HeB st IR fchop ARIHIB UL ZIN, I “IRceest”
e Y

“TERLIYT CREAL R JEIR B R E A R O 1)) R IRAS HE
(Rt BEE T A (fchop) UAZfk, NF KLU [A] CREALAA SR E IR E) W R KA . WiRAE fchop JA HIK
TR E] NF, 22l . LB, aniRAE fehop JEUTF SR ) NF, 0“8k 502 K 58 0

i P R E Jy: fohop- (R AR+ SENE) =18 18 Sk

iR

S s N )
BOEHLT

lout &~

N ~ A_Y_)

T P e

fchop

URRNFRIIE B, Z200F SR “ PRI EE
AR “Pedimi®” ) .

P TR WTRERIE TR,
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9.3. R TEIR I TE
o T NHAPEERAN:

fchop fchop fchop fchop ;
oScM | i : HHHHHHHHHHHHHHHHHHI
P
L i E i :
WHE
AL

o M“FRHH" KT 14 fchop AR :
MF KT fechop FMHRS, FHEMHSERK, BEHRHENHEFER NF RE NI HRIIE T/ HERLSHE, 7

S e AN - M W
fchop j fchop ; fchop i fchop

0oSsCMm
P

()

o LT HRPHEMRN:

oscM | fchop ; fchop : fchop | fchop
WE ] ' ' '

FEHBERETEREA fchop JIHEL, DABF RS Huke

; ! | A AT A LK 2 B T LR BB K

wE | NF L ONF : //////¥,M%W%Eﬁﬁ%ﬁ@ﬂ%%%“@ﬁﬁﬁ”o
| ' NF

TE: NETE], FTRERIL 7.
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10. $5RThEE (5 RARMIFRIRE H D

TC78H660FTG Al B4 1RRT, ERR 51 BRKHAR B 74t 2 A0 R bk

tHT ERR 5| JIF1 MODE 5| BIRIZhfEAHE, PRI R £ TC7T8HB60FTG Fl HOST MCU Z [Al4#H A LA T4 fLEE . 78 IEF0IR A
T, HTWH MOSFET 4-F KPR, FTLL ERR 3| I P45k B 4N MODE #& il B & . SRR (TSD).
I (ISD) B, ERR SIBPEAZ AR (A% MOSFET Sl). i HZIhAbH;, 5703 B 4 HI B =058 -3 e Ky
MODE/ERR 5| jHi vk & 2y s # P

FHHE VM IR0 5 &% BN STANDBY BB RGN JE, ERR 5 I B IE#IRAE",

TC78H660FTG HOST MCU
MODE/ERR MODE
* D3 _T_ AVAAY DX
TSD /J;
ISD
ERR
X

E: NET ], FIREfRIL 7%

ERR 5 i BYTET
H (ERD EERES GEHEBIT
L AR (ISD B¢ TSD)

FEREIN R TSD Kl 2 J5: TCT8HE60FTG it “pRide "ML UL HLIAT . A ke I 21 HH FRLIAT B R HR 8 1ms, M H4 A2
Hi-Z.

FERINE] 1SD #62 J5: 76 H Mimil (Pch DMOS) #:itr, TC78H660FTG il it kil 18 i "t s B ML FE I . 80 ms
JE I A Hi-Z. 78 H BRI (Nch DMOS) # il rf, s e dn g b 205 4R B

T CLERRDNZHE, ARAORIE.
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11. FsHlTh e

A LLEE STBY 51T BIAF NI,

STBY 5| A iR
L REMLAE R
H IEE R

VE: 2 STBY 5| NI, TC78H660FTG 13 11 yi8 % Fa B i i .

H
STBY
L
A H IR
P 45 42k T I (1)
100 us (B#1H)
Fa 1EH FERLAR S

Qp A I B RO R, WIS AT RIS AE 100ps Ja i AFRHLEE RS
M STBY = L JHRZed 1 ms (eoRfE) Ja, iz R BE AR LS.

T CLERTRDNZHE, ARAORIE.
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12. ¥ AR ThRE AR

VM VM

VM
| T t
u1 _Eg il ;oo v U 4 r oap W Uls 4 1 (S v
- OUT x- —> OUT x+ —>
OUT x+ P : OUT x+ v OUTx- ) hiidy OUT x-
Uik <-\ (.-> ik ( ) g =
L1 1< = * () L2 L) * x L2 L (<) = * I L‘2
3 < caliea\s [ z
| Py ° le
- x = AIiB
i P PUE
. Ny 2 EE N B | it b B Ly
7 P2 EE/mfﬂEHLéi;?FD %A EEHL&E’J;;%%&& TR H
VE: FAEF U, AT RE LB T A5 Ak e B P s i —
12.1. 3 B E ThRE
S U1 u2 L1 L2
F i ¥ % It
g PS PS Vix Vis
Hh * Vi ViR x

T TRESR TRBRASIRE i EER kTR o R BRI R RS, 155 TR

(50 U1 u2 L1 L2
FeHL * vis vis x
g * * i I
R Vit x* % Vit

% IC i A 2 5 e R A A 3 A sk A ra AL L SRR 1B E

VE: A TSR b R AL A TR 50 7 AR A LR ) P ) B 2 R, AR AR AT U BISG (A
O I, % IC e E AN SEX I R (100ns (ZE{ED ) .
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13. OSCM R ¥ A FN i 2

AT L@ &S] OSCM 5l HIFI4ME L (ROSC) 75 OSCM k4% (FOSCM) FETE A% (fchop).

ROSC [kQ] fOSCM [kHz] CJL7fE) fchop [kHz] CHL7AED

18 3290 206
22 2691 168
30 1982 124
39 1526 95
47 1266 79
56 1064 66
75 795 50
91 656 4

IR E BTN, BRSO, BRI .

B 1C NFBITFRAFE ETF, FF B R AR5

FEARIT I AT AT B Tk b R HE . (H AR S T RE S K

PRAESUE LN 70 kHz, S CHT 1 B VSR 50 kHz & 100 kHz.
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14, 5 RBIEE (Ta=25°C)

Rtk 55 BEld XA I
20 \% i A
FELATLOR 2 H Vout " » rrnp
AL EROE M 20 \Y; STBY 5|f=L
HALHIE CBUE -0.4~18 \Y; STBY 3l fHi=H
FLHLIK ) L it lout 2.0 A G D
VIN(H) 6.0 \% —
SR LTIDNGENES
VIN(L) -0.4 \% _
ERR %t 51 s e VLO 6.0 \Y, —
ERR %t 51 R B ILO 6.0 mA —
BEjpt Po 1.79 w GE 2
TAERE Topr -40 ~ 85 °C —
AFA IR Tstg -55 ~ 150 °C —
S5 Tj(max) 150 °C —

FE 1 R, RN A LU A P B o AVETUE (28X S R UE LI 7096 BEE /D o B R BIRCIAIA 2R, e K Y L
A Re Bt 2 BRI, BRI T PR A B AR 2K A

2 M ER B (JEDEC4JZ) (Ta=25°C) X4 TajBid 25°C #f, A4ILA 14.3 mW/°C HE4T &40
Ta: KB
Topr: |C ¥UG I BIABEIE
Tj: 1C BUER 45
SIS O (TSD) HLEEIIR S . B UCK R KRR RRE — EACFLL R, R K45 T (MAX) Ak
120°C.

TERD 4X o RAUEE

P PR B AN e KBUE [N — AR AT AR T AU (. AR R UE . B G R Bl
% IREGRAL, JFRTRED R B I8 A\ 3245

FEARAIEOL T, AR g0 e RBUEE S HUE (RMEDOE — NS 8B - TC78H660FTG Joid H R Al
R PR N HLAE e KB L, & S B ERIR

DAURAFTE A BUE s, O RIER . BN 275 5 SCRlA A F A vl AT it
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15. TAEJGR (Ta=-40 & 85°C)

Rtk (i) R/ME LiBItH) RKME FAL I
AL AL YA VM 2.5 — 16.0 \% —
FLHLIK ) L it lout — 1.1 2.0 A [CE))
ERR 5| % v e VLO — — 5.5 \% —
Vref 2% H % Vref 0 — 1.8 \% —
PWM #ii e fPWM — — 400 kHz Duty=50%

L SEBREROKHIT R TAEMEE CLARAE, A TAERPEEmia), ol B A el A B AR ) AOBR Mo Sl i Sk
PEIRSEE T 7 A A B R R S die K L UL

16. EBSHHE 1

(BIEBHWH, BN Ta=25°C, VM =25 Z 16V)

K5 e TR 2% BME | HEME S ONEN K2
T A i VIN(H) EHmA ED 15 — 55 \Y
FE. ] D
. fi& VIN(L) BN GED 0 — 0.7 Y,
AL\ (S AR (GE 1) — 60 — |
B = IIN(H) VIN(H) =33V — 33 45 pA
[ It
{1i8 IIN(L) VIN (L) =0V — — 1 nA
ERR 5 % H B fi& VOL(LO) IOL=5mA, %=L — — 0.5 \Y,
B =1 1%
M1 PR - - 01 HA
i 51 =TT 2%
FELYL Y #E IM2 15 A — 2.8 35 mA
TERE LR
IM3 Ly %Iﬂisu:%ﬁépwm =18.75 . 33 43 mA
fi=thul IOH VM =18V, Vout=0V — — 1 pA
i IR FEL IR
AR isv] oL VM =Vout=18V -1 — — pA
FEL AL FEL 97T 30 3 ) R 22 Aloutl Ch Z B[ B £ -5 0 5 %
FELATL FEL Y T T A Alout2 lout=1.1A -5 0 5 %
FELBL A H 53 R B Tj = 25°C,
(EEBHIEID Ron(H+L) VM=12V, lout=1A - 0.48 0.6 Q

TE: 15 VM IR B s AR ol T B S S N BB E i, S8BT, HN T R, B VM BE L
HEL I H. VM IR B B TAE VG 2 iEE S .
FEL: VIN (H) 23824980005 A OV B F =i, S8 (OUT_A+5] . OUT_A-5| . OUT_B +35| . OUT_B-

SIED RAERK VIN . VIN (L) 2345 M 5 V ZBHFFEH S8 H (OUT_A +5]JH, OUT_A-5]
&, OUT B +5IMHl, OUT B-5IH) K428 VIN B /E. VIN (H) F1VIN (L) ZZHINH VIN (HYS) .
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17. S HHE 2

(BIEBHWH, BN Ta=25°C, VM =25 Z 16V)

etk iR WA 2% /ME AE KM | AL
Vref 4 N FLIR Iref Vref =18V — 0 1 uA
W (TSD) HIE (3D TjTSD — 145 165 175 °C
UVLOB & (732) VUVLO 7t LA HIVM L 2.1 2.3 - \Y
UVLO# J5 B Vhys_uvlo — — 200 - mvV
RS (SD) BME GE 3D ISD VM =12V 25 3.2 4.2 A

vEL: #ocWr (TSD)

MEHFREEIRILE] TSD BIMERS, Rk TSD MLlk; SRJ5 N AL RLER 22 R A H AR R . Mk TSD MRS, i dsfhooft
g E N Hi-Z, TEEE VM B STBY SIS BN R HUS AR Hs . TSD RUBR R AN AR Z2 1) 45 F 2

fE, B AE G

¥ 2: REE8E (UVLO)

2 VM 5| IR B RN 2.1V BLF CITME D B, B & P38 BB % . AR5 P 35 A7 fEL I 2 S P B e R . iR UVLO &,
B VM R R FHTR E N 2.3V BE R (BAUED ENA]ERR UVLO.

vE3: THRAN (1SD)

2 FRIATE BRI E , R fih % 1SD MR . RJE IS AL LR 2 R AR R A RE . EEROBEIXIN ()0 1.2ps CHRZRUAED), WTigE4p
TFORMEA SR 1SD $ iRl . fil 1SD FLER S, iZasfF e SUMIBL BN Hi-Z, TIEH#E VM HIRECK STBY 51

BEE AU T 5 B

ISDRE[A]
EoN W
o o o

o
o

ISDEE

VM-ISDIF{E

HPMEZ
Nch DMOS

HiF &2
Pch DMOS

10 15
VM [V]

20

ot PRI

BFEIXINTE]: 1.2 s (HLAI{ED

 —

(LAY

80ms (B )

TE: IR 1SD $#RAF BB AR BN W8S H A6, ARMRIE.

\

8 ] Hi-Z 00 1 B
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KB

HMLEERERT, MR — A 7 RS . R F, BTy ESI AR,  BHL AR IR ] R

TSR YR T S S BRI RE AT, TR A R EUR i BT FR R AT RE T R BRI AUE R . FALR HL B A B R/ INIRE P 454
Bl

RLATLRF T AR A o A2 78 S IESE,  FHL R FL B AN & i TC78HB660F TGEK HoAth 21 14 57 451 51 H B0 e

MEFKXE (1ISD) M#AKHET (TSD) HERSIR

ISDAITSD FLESA M TS b IS R4, B LE i it R A5 S WA 00 HOFAS —E REARIE B IC 22 42

ISR B R B ATV ], RS B T RETCIR I WA AT IR A 10 T RE T R T B2 40

ISDHLESAL ] Tt i A B SR Ot IR I ORGSR AR DL LB 1], 0 S # mT RE b T B 240 MR EE 1 06 25 ST B
i
Bridift st

ICZ2 3%
A B A N B A R T 1o 75 U A S A B . SR R/ A

18 2020-07-14



TC78H660FTG

18. WS

(BIEREBH, FW Ta=25°C, VM =12V, 6.8 mH/5.7Q)

FE /e W21 e/ ME | 7(E HT; k<R [y2
A Y e e tw(H) — 500 — — ns
TR N KT

tw(L) — 500 — — ns
tr — 10 20 30 ns
oy AR A tf — 10 20 30 ns
UES tpLH — — 840 — ns
tpHL — — 900 — ns
AL 75 Y B ) (] AtBLK VM =12V 340 540 | 740 ns
ROSC = 47kQ
= v DR 522 ek Ry _ _ 0,
PR35 A S A P AfOSCM VM =25V Z 16V 15 +15 %
PRV 285 H AR fOSCM ROSC = 47kQ 1076 | 1266 | 1456 | kHz
Hrig AR fchop W 0%, fOSCM = 1266 kHz — 79 — kHz
A2 I SIS I
tw(H [ tw(L [
EIPN K (H) x L 3
IN1A/Phase A : | |
IN1B/Enable A | | !
IN2A/Phase B 50% -+ ~Y 0% [~ 50%
IN2B/Enable B : ! !
I
'toLH HpHL !
<— k—>
HiH ! L |

90% 90%

OUT A+ |
ouT_A |
OUT_B+ :
OUT_B |
I | | |
[ tr! I

e T TR TP
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19. (BEHW) Po-Takitk

PD'Ta
2.0
1.8

1.6

N
1.4 N
1o AN

1.0 AN

Pp(W)

0.8 <
0.6 2
0.4
0.2 .

oo bbb
0 25 50 75 100 125 150

Ta (°C)
2235 ER B (JEDEC 4 2)

T EXXCPURKIRE RS, ARBRIE.
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20. B A H B

VREF VM

CVREF cvMm2 L cvmi

VREF ; VM /J; /J;

STBY

IN1B / Enable A

IN1A/ Phase A

IN2B / Enable B TC78H660FTG

MCU

IN2A / Phase B

XD

REN MODE/ERR

J$m

|

OSCM AGND
ROSC

AR R B S o 0t A I B AR LRAIE

SESHE (U %)

RS A i1
CvM1 HLAR L2 A 47 pF
CVM2 Vel ' LS A 0.1 uF
CVREF PR AR 0.1 uF

CEN PR AR 22 nF
ROSC FL [ % 47 kQ
REN FL FH 2% 10 kQ

e ERPBESEENMSE . R ZM, LR ZHE A4t
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21. HER~f

P-VQFN16-0303-0.50-001

B mm
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= 5
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(@]
|
\
| |
. 0.4£0.05
1.7TYP
% 1 | 4 gg
iR [ 0000 a0
~ -
P I g = %n S
L L OBHE E
R = | ] —Y v
131 @0olo 8
| 12| | 9 i
o 0.25+0.05] 4| 0.1 ™IS AB|
S F10.05 ™S
0.75TYP A

B 229mg (HLAIE)
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AR

LITHER
T ULW], FTREMIPLERE N 1A DhRet . AR B L.

2L
SUE TV, ARSI AL T 250 e P e s e — 4

3EFHE
ST, FTREFIAL T L

4.7 F LB

ACFORB BRI S T . R RITE AR  B B B, e U AT AP .

AR Z AN L [ H R O3 51 T 45 T AR b AL AT
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IC REREM
IC AHEERE
(1) LS8 PR 0 KA (2 — R RE BT AT, S P 2N A, 20 AT (T b
A
U TR SRR & . BUREGE, I A SEURIESUREE, RS 5.

(2) ARG IRIG 22, DU IRAEISIRANEIC Hfsiy, A Rpaiitd K. e gand i KBUEE 1
FAF LRI . BREGERAR AR B AR AR B B 7 A S kv R A T I FOK R R B I, IC A e A
drF I SBUNS BGE K . SR BN 5 N ORI e, BAUEATIE S BE, B, REGLRE. IE
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

o TOSHIBA reserves the right to make changes to the information in this document and related 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.

e 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, lifesaving and/or life supporting 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, and devices related to power plant. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative or contact us via our website.

¢ Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e 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.

e 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.

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION

https://toshiba.semicon-storage.com/

26 2020-07-14


https://toshiba.semicon-storage.com/

