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TOSHIBA
F CMOS M ERBIE 8 )T

TCKE6R |

40V, 2.5 A eFuse IC with Adjustable Overcurrent Protection.

TCEK6 %%

B

TCKEG6 ZH RN TA/EHE N30 VY 1 H A 1 % eFuse IC, 7]
FAVE R E G AR 22, JF B HSE 1 it o2 v SH. aT i 1y el it \\/

TR IhRE, AR ThRE, WY Thae, (KR IRSIVERG IE2h
RE. AR DhRE AR ThRE, M PRIRE 52 mQ (brifE), Fih
MR K 2.5 A, HFEA R TEMAREIGH, FEEES 24V ‘
LIRS L, TSOP6F
EF3E Ry VR TSOPGF (2.9 mm x 2.8 mm (FRE), = .
0.8 mm (b)), FERES T Bk FISOR tS T, F&: 15 mg (f1 )

L5 S

e R ANHE: VIN (JlrK) =40 V

R TAEVERE: 44V ~30V

S i@ HLBH: RON = 52 mQ (HiFRU(E)

PN AT TR AR ThBE: 0.35 A ~ 2.4 A (i HE BRI HL )
WIE AR EDHE (VIN_OVLO = 32V (briff))

PE R R R e SRR

PR TR L

FLAG ZiiE: TCKE601

MODE JiE (rlie 4K & #12): TCKE602

EN ZhEE: TCKE603

i HH Ao D

/NRLEREE: TSOP6F (2.9 mm x 2.8 mm (A544£), t: 0.8 mm (FR#E))

EHEESER
AR i ) L T U, (AR, SR TR AR, MRk RIS b

7 i B A 6]
2025-09
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TOSHIBA

TCEK6 %%

1. BN RAKEIEME (F) (Ta=25°C)
£ 1.1 S B RHER

I3 B w5 BB L)
HABK VIN -0.3~40 \Y%
ILIMEEE ViLIM -0.3~6.0 \Y%
el R VEN -03~6.0 \Y%
MODEE £ VMODE -0.3~6.0 A%
Rt E Vour -0.3 ~ VIN + 0.3540 VH B/ IME A%
FLAGEE®R VELAG -0.3~6.0 A%
FLAGHEER IFLAG 0~10 mA
RAFIRFE (1) Pp 0.9 W
&R Tj 150 °C
1FERE Tstg -55~150 °C

B BEAT ORI 2R (HEFRLEE ML/ RS) TEAXT R BUE [/ TGP, A0SRAET b
BRI P IR REN, BIZUREE(LS) TR, Tk TAES DB, R
AN O TTSRRET AT (R B IR RS B 5 ) R o SRRE(S B (Tt
IR (TR B, TSR

1 BB EMAE (FR4), FEMEAN: 76.2 mm x 114.3 mm (4 JZFEHK), t= 1.6 mm

2. TYETEE
# 2.1 TYETEE

I = =) TYEEE (£2) B
BMABE ViN 4.4 ~30 \Y%
i e Tout DC | 0~2.5 A
ILIM 142 EB RiLim 11~53.6 kQ
PEfER R VEN 0~55 \Y%
MODEEE £ VMODE 0~55 \Y
FLAGEE[® VFLAG 0~5.5 \Y
FLAGH#EERR IFLAG 0~10 mA
TIEER Tj_opr -40 ~ 125 °C

T 20 AN RAT SO TAEVG ] b BR e H b T (A F,  PTRE S T Se A B R B, TRV
FEl OB (EABCE T T A B [ S 5518 (Ty) 7€ 107°C BLF,
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TOSHIBA

3. ST IEEEE (Top view)

TCEK6 %%

VIN[] ® ] vouT VIN[] ® ] vouT VIN[] ® ] vouT
GND [ 1 GnD GND [ 1 GND GND [ 1 enD
FLAG [ ] 1LIM MoDE[] ] 1M EN [ 1 1L
& 3.1 shTECEE B 3.2 mrERER & 3.3 snTECE R
TCKE601RA, TCKE601RL TCKE602RM TCKE603RA, TCKE603RL

4. SEYIAFRIR (Top view)
f5il: TCKE601RA

I_I
™ XXX

V19
—

/

Lot code Product code

E 4.1 sZ9FRR

4.1. M5
# 4.1 PRSI

FmAMR hig R 2 A SEMIFRIR
TCKEG601RA FLAGZhRE HohE 61A
TCKE601RL FLAGZRE Btz 61L
TCKE602RM MODEZfE G 62M
TCKE603RA ENZh#E H#MEH 63A
TCKEG603RL ENZHHE Bz 63L
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TOSHIBA

TCEK6 %%

5. Vi AR
# 5.1 viFiiBAe
a7 68

EN L AR T - BB AN -

v A FRRE RIREIERIE T - B2 SNFENEE -
T ILIMIE 7-5-GNDE 72 )4 eB I SRR e BRI -
FLAGH#ItH IR+ -

FLAG S R RPN - FRRE Y, -
MODEU)#ilz+ - _

MODE EEERAR - RE SRR BT E R .
(EEBTH A S FFRSRT - RS AR T B 2e T

VIN WABRIRT -

GND BEHE -,

VOUT BLEEFE -

6. shHE—%

& 6.1 ShE—I

TCKE601RA, TCKE60IRL, TCKE602RM (Ta = -40 ~ 125°C)

VIN = VIN_UVLO
(1£3)

VIN_UVLO < VIN <VIN_OVLO

VIN_OVLO = VIN (714)

LTl OFF

ON

OFF

TCKE603RA, TCKE603RL (Ta = -40 ~ 125°C)

VIN £ VIN_UVLO (¥3)

VIN_UVLO < VIN < VIN_OVLO

VIN_OVLO < VIN (£4)

o EN = Low level OFF OFF OFF
; EN = High level OFF ON OFF
£ 3: UVLO R{E EA AR, HEEIEASIER A,
1 4: OVLO B B AR FE, P EIASEDEH,
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7. HEE

VIN

vouT

FLAG

[
141

Charge pump

Internal UVLO
Gate
Internal OVLO control

Logic
Thermal shutdown

Slew rate control

Over current limit
&
Short circuit
protection

P

UWLO +0vLD
+Fasttrp +TSD

4]
=
=4
fie]
=
%]
2
[a)

L}

ILIM

& 7.1 1EE
TCKE601RA, TCKE601RL

VIN

VouT

e
Lt

1
Lel

5

Charge pump

Internal UVLO
Gate

Intemal OVLO
&

Logic
Thermal shutdown

Slew rate control

L

MODE
C

Pull
down

control

Over current limit
&
Short circuit
protection

UVLO +0VLO
+Fasttrip + TSD

(3]
=]
ped
o]

<
=]

©

[a]

ILIM

L

GND

B 7.2 #=H
TCKE602RM

VIN

]

VouT
]

"

EN

R

.

Oy

Charge pump

Internal UVLO
Gate

Internal OVLO

Logic
Thermal shutdown

Slew rate control

Il

Pull
down

control

Over current limit
&

Short circuit
protection

Disable + UVLO
+0VLO + Fastrip
+TSD

Q
(=]
o
m
[=}
@
[a]

ILIM

L

P
Lt

GND

& 7.3 EE
TCKE603RA, TCKE603RL
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TOSHIBA

TCEK6 %%

8. BS54t

8.1. DCHft:
%% 8.1.1 DC
(A FEHRFBIFEE, Ta = 25°C, VIN =24 V)
Ta=25°C Ta= -g;a;)lzsf’c
m B V= mE X 6 I
B/ | B | BX B/ BX
FAR R
VIN K88 iR YERR LE
(UVLO) MBS E VIN_uvLo  |— — 4.0 — 3.6 4.4 v
VIN KB RIREhERS LE —
(UVLO) #f5 VIN_UVhys — 0.13 — — — \Y
VIN & [ERHF (OVLO) —
HEEE VIN_OVLO — 32.0 — 30.0 34.0 \%
HER —
EI% KR (OVLO) VIN_OVhys o 0.9 . . . v
EN BB E LTI VENR N TCKE603 — 0.83 — 0.45 1.10 \Y
EN EESEE TR VENF N TCKE603 — 0.78 — 0.4 1.05 \Ys
ENuiii - FHieefE ReN {YTCKEG03 — 400 — 220 800 kQ
\ N IOUT=1.0 A
=h ] — — —
SHBEM (1E6) RoN | piiM=11kO 52 90 | mQ
IOUT =0 A,
FASERR(ON IRA) la fYTCKE603 VEN =3V, — 1000 — — 1200 | pA
RILIM = 11 kQ
. - TCKE
FAER(OFF IRE) lQ(oFF) gEI\?: 06\93 — 5.2 — — 7.5 LA
JEREEIR Rois VOUT =24V — 2.3 — 1.1 4.6 kQ
FLAG
i {NTCKE601
FLAGHi1-E8FH RrLAG LowEa — 11 — — — Q
P TCKE601
ARIRIE
RiLiv = 11 kQ,
V- Vour=2V 2.40 1.84 2.98
Rirv = 23.7 kQ
V‘”M v 3.7 Sy — | 098 | — 0.65 1.36
N N IN— VOUT =
HEPRHIERR (7£6,7) ILim R 3610
ILIM = . 5
— 0.35 — 0.18 0.57
ViN—Vour=2V
RiLmv = OPEN . 0.06 . . . A
Vin—-Vour=2V '
R =11kQ — 2.70 — 2.06 3.26
RiLiv = 23.7 kQ — 1.28 — 0.90 1.72
AT (726,7) ILimp v
RiLIM = 53.6 kQ — 0.58 — 0.32 0.96
RiLiv = OPEN — 0.19 — — _
PR Bk B Temmx
HEE S IFASTTRIP  [RiLiv = 11 kQ — Lo _ _ _ A
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TOSHIBA

TCEK6 %%

8.1. DCHft:
#* 8.1.2 DC
(A EFRFRIFRE, Ta = 25°C, VIN =24 V)
Ta =-40 ~125°C
Ta =25°C 5
% B " 5 R () s
B/ LY BX B/ BK
BRRIE
IRRP SHERE Tsp Tj — 155 — — — °C
E Y
gmﬁ?ﬁ e Teon T _ s _ _ _ oc
1R
AT e, . -
%ﬁﬁg‘g HEE trsp,rsT [N B BHEIRII — 100 — — — ms
MODE
MODE]#
DB LI VMODER  |{X TCKE602 — 0.81 — 0.45 1.10 \Y%
MODE]#
B R PR VMoDEF |1 TCKE602 — 0.76 — 0.4 1.05 \
MODE%:7- Fhiesfd Rmobe  |{¥ TCKE602 — 440 — 220 800 kQ
5 WSEONEIHRIEDUH
TE 6 RABKIN &, 4R 5 ABEIE B AR 5 1 T &,
7 T B A% EE R I S VR 4 S-S5 1,
VOUT
—
Vin-Vour=2V I e
ILIM
IOUT
K 8.1.1 EH
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TCEK6 %%

8.2. ACHE
F# 8.2.1 AC Rtk
(A EFRFRIHEE, Ta= 25°C, RILIM = 11 kQ, RLOAD = 100 Q, CIN = COUT = 1 uF)
IE e MEXRH B | R | BK | B
i L A 5 M1 7 At 165 tsgorT | RLoAD: Open to 0 Q — 1 — us
R 1] B 7 N1 R A 18] tLIM RrLoap: Open to 8 Q — 30 — us
VIN=24V,
SRR 8 to on | TCKE601, 602: ViN uvLo to Vout 10% — 630 — us
TCKE603: VENR to Vout 10%
KT AE IR B 8] toFF Vin=24V, {YTCKE603 — 6 — us
Bt EFEE tr VIN= 24V, Vour 10% to 90% — 150 — us
W EAEEE SRon |VIN=24V — 128 — V/ms
AC
Voltage
A
Vin ViN_uvio //
0\ » Time
Voltage
A
Vo sron Tt
uT on
0 10% »Time
>  eto
& 8.2.1 AC ¥ E TCKE601, TCKE602
Voltage
A
High
Ven VENV/ Venr \\
Low > Time
Voltage
A
: o —> — tOFF
Vour SRm/ 90@5/ §
0 —1% | \ » Time
tr
— <—1tp on
& 8.2.2 AC & TCKE603
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TOSHIBA

TCEK6 %%

9. TYEi5%AR

9.1. ICEZINBYEE SN
A= SR s ERE IR ME T i S EE DL RIS,
o EIIA IC I, IEHALR T 8 H A T HH BRI LT Tiimo
o 1F Ta=-10°CLL FIiEME Vour EFF 100 mV LA EJE B L LME Vour B3,

9.2. IR IRIF LE (OCL: Overcurrent limit)

I B R DIRE R A E KA S I EORE, B Lk 1C R A AR RO B RE, 24 IR 47 28k S A A 3 B HE LR
7 3 i RS ) LS T PP IS B AR 2 HE B AR PR Tiamto

454 Fe iR B R K OR P D e i g T A E R

9.2.1. BN EIX BT HRFRIF TIE

4 i PRV S B A RS DU FL S Tonwap G DU B 3o ST A R ) FL RS A L ik 7B st i ) PR PO Lo )
Tito IS R S R A R BT S B R 2 T e, A SRAE U B AR TH B, IC 1R B T, 2R B g 34
PRI P45 L A ST A SRR — I 18] F 55 B8 A AR (ELAn SR R e, e 75 U PR 1 LB
i g HRIR ] — B BT — WG — Rl — IR TR - BEHRS) — fa AR R FE A
REZRIKE . F35 M IC KHIEI FLAG i Low HLTAFEZ) 60 ps(HRME)HIREIR,

Current Soft short on VOUT Soft short removed
A < >

_>

[Livp \
ILim

0 \ \ » Time

v

tum

IOUT

0 \ » Time

Voltage
trspb,RsT tTspb,RsT

A < > < >

High

VELac 5 <d_elay de'ﬂ'b P

Low » Time

Temperature

A
Tsp

N SN N

0 » Time

B 9.2.1.1 LIRS TIEN FFEI(B S ERE)
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TCEK6 %%

9.2.2. BFRIMERRIFLIE

X T AR, T B R R IN EN d - AOREHIE 580 VIN S 09 H R B8R 3l o REIR B £ BT R 8 .2 i

PRAP BV ERFRF 2L,

Voltage

A

Soft short on VOUT

Soft short removed

»

\ 4

»

VIN VIN_UVLO

0

+

ViN_uvhys

» Time

Current
A

ILIMP

tum

IOUT ILIM

» Time

Voltag

e

to_on

to_on

Vour Vin

» Time

0

Voltage

A

A

High

VFLAG

delay
—»

: Indefinete =

delay
—»

-

. Indefinete ™

(T5)

» Time

Low

Temperature

A
Tsp

Tson

Tj

/

AN

U

AN

» Time

B 9.2.2.1 iR TYER B (TCKE601RL)

I SRT FLAG H RO HEA(E BT B A TAE U,
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TCEK6 %%

Voltage
A

Soft short on VOUT

A\ 4

Soft short removed

V
N Vinuwo

¥

VIN_UVhys
» Time

0
Voltage

High A

Low

» Time

Current

ILIMP

tLum

ILIM

IOUT

Voltage
[

VIN

<_tDpN

<_Y:D;)N

Time

\/

VOUT

0

Temperature
A

\J

Time

Tsp

Tj Tson

AN
N

~

AN

B 9.2.2.2 I HfRY TIER FFE(TCKE603RL)

\J

Time
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TOSHIBA

9.2.3. TRIRIFINEEMNIRE

TCKEG6 25 HAS I EEL 37 Toovp PR, 3883058 24 163 TLIM S~ A9/ M32 FEBHL Rup v, 7T DLASFET HEAS I B 37 13 1
REA R, Tume BTN TCKE6 24158 40 T A (B H T DL 2 EE S A 2 1 1% 5 v PEL{E I
W5 AESEAL BN, ABAMTEEE Rum R EIKT 5 kQ,

TCEK6 %%

29275
I e (A) + 0.0374

Riuv: ILIM 181422 FEFH(Q)
Tuve: S HHASE DU FLIE(A)

Rprmy () =

PUF 7R ILIM im0 8 10 L B LL% Rinv 5 Tove R R U 35,

3
VouT —m» = 2.5
Load =
!
5 15
ILIM =
# o
H
Rim =
0.5
0
0 10 20 30 40 50 60
& 9.2.3.1 ILIM 7 B0 /2 i B ILIM 3% F#+ERER R 25 R [k Q]

& 9.2.3.2 HyHAM B Iume 5 ILIM S5 732 BB Riuv B2 %
9.2.4. RiuvEBPEFF B IRYIRIF TIE
4 TLIM i1~ FF 36 B HH BRI FR A 152 1A 60 mA (HLAU(E),

9.2.5. RiimEBPE A5 kKQLAF IV AYIRIE T
4 Rium A 5 kQ LU B, Vour IR FF OFF JRZ,
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9.3. VOUTE KR T {E(Fast trip)
S BE A B (Fast trip) e 24 FELS 2R 5 7 85 PR 5 S T 4 % B 422 L T4, B L i g 3ok R LR O Thiee, 7
TCKEG 51 F1, 24 %y H PR i o i Y BRI FELAE T ) 1.9 (3 (BHLTR (i ) B Pl B 7 A 280 B AR Th BRI AR,

9.3.1. HMEIXBENVOUTEKRIFLE

4 A ) RS A 2% BRI L Toow 9 1.9 {55 B I VOUT A28, 15 Ik fr i, & e @il 808 8 TAE 46 T
VEAHANIE VOUT HE R RFEEAL TR 88 7 HE s (1.7 VEREUE ) DL EIRES, UPHIE S VOUT B8 3 A ik
. —EN ) ERFERT G TAE B3 VOUT AL ATH BRI RS, A shBE RS BIX X E 22K
g,

Current  Hard shorton VOUT Short removed

A <
_l’“ <tEmRT

\

»
»

\4

Ishort

IOUT

LIM

0 \ » Time

Voltage
A

VOUT VIN

ERRHIEREE /

0 » Time

Voltage
A

High ] —

tTsD,RsT trspRST

A
Y
A
Y

VFLAG

Low » Time

Temperature
A

Tso
Tj Tson

I N
0 » Time

& 9.3.1.1 VOUT ERARY TIER FE(B 31 ERE)
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TOSHIBA

9.3.2. BIFERMVOUTEKIRIFL{E
U4 e HH FE YA SR 2 i S PR AR FEL T T P 1.9 RN 0T N VOUT 453 (5 1k dr ., 2 @it 883 TR 46T
VEABAD S VOUT Hi & R4l A0 TR I 1.7 VERTRE) DL IR, ) E S VOUT 45 5 I3k A S ik

R 8 TR 2 BTN EN S R4S 758 VIN S -HO LUK SR BT R 30,

TCEK6 %%

Voltage — Hard shorton VOUT Short removed
A >

<&
<

A\ 4

»

V
VIN IN_UVLO V
IN_UVhys

0 » Time

i ESH ORT

Ishort

lout lim

0 | » Time

t
Vout e

V|N
IR T ' /

0 » Time
Voltage
A

N
N

High
vFLAG

Indefinete

Low » Time

Temperature

A
Tsp
Tj Tson

S
0 » Time

B 9.3.2.1 SEEARY TIYER FFE(TCKE601RL)
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TCEK6 %%

VOItage Hard shorton VOUT Short removed

i

A <

»
»

\ 4

Low » Time

f ESH ORT

Ishort

IOUT

IUM

0 » Time
Voltage
A

to_oN
Vout Vin e

AR I E T /

0 » Time

Temperature
A

Tsp
T TsoH

s
0 » Time

B 9.3.2.2 HEELY TIER 7B (TCKE603RL)
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TOSHIBA

9.4. VINT E{RIF TE(OVLO: Overvoltage lockout)

AR AR TR S A S VoA B IO BIE L Vin_ovio PA IR (k4 H 7 1k 7 38 N i i ) )
AEo Y VinGAE|—E R LI BN IC 45 1k AR Z i S AE_ETFRFN FRE HATIR T Vin_ oviys, 518 B ) E /87
TSR T —E LRI 1IC TARRHR A,

TCEK6 %%

B 9.4.1 VIN T EFRF TIE

Voltage
A
Vin_ovLo ¥ VIN_OVhys
Vin —
0 » Time
Voltage
A
VOUT /\\
0 » Time
Voltage
A
High
VrLac
Low » Time

9.5. T I{FRIF T{E(TSD: Thermal shutdown)

T BAR T RE (BRI A2 24 S HHEF SR I K HL i eFuse IC W45 TR BV BB DL IS 55 11 IC TAEFEE AT

TR ) TAEIREFOIR 2 IR B AT IR, — I (8] 24 R N R R IR IR T, B 2 SRR B B T
VB, anFLI i S ARV bR Ut AR TR, e R B 3 7 AR R g b,

A —J5 i 5 TR E L VR EhRE TAE I A SRR S e, 2K & 75 Zm i F9TE N EN S - O3Emi(E
5 VIN S 109 B RSk 2 1R TR,

Temperature
A
Tsp
\ SDH
Tj *
P Time
& 9.5.1 &E#SRH TIE
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9.6. EIEZREFITHAEGRF BRI H INAE)

L IR0 EEREAE G AN A P2 5 78 R S e TR LA (LA SRAZ BRI R, T RE S B bR AR
SRS I JCE R B0, 88 e U g AR i, D9y 1k S g, AR D e e i ) H b P B P 3R - T ) 7R
LR

TEERT Vin=24V, Cour =1 uF It J@ i A ThBESNHITR I FEHT 4 HLE Vour EFHEIERIRG,

e A T e S— —
VOUT : 10V/div i i |

IIN : 100mA/div

Time : 200].1 s/div

& 9.6.1 FTHE

9.7. VINKEB [E IR ERA LEEBEE(UVLO: Under voltage lock out)

ZINHE S A HL R B2 11 eFuse IC B TAE, PG IEZEREIE eFuse IC i tH A 1C &% 3N {ERYThRE,

TCKE6 SR SITEHIA R Vin A BI—E R 46 TAE, %A ELE BT R R B AR (VN Uviys), 41K
T R R R A,

Voltage
A
Vin Vin_uvLo \ ¥ VIN_UVhys
-/ $
0: » Time
OFF Operation OFF
B 9.7.1 BHE
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TOSHIBA

9.8. ENT{E

TCKE603RL, TCKEG603RA fil#s EN ¥ig—+-, 7] LU FH iZ a1 42451 58 eFuse IC B LAE, LA FIr4HiZus 11
i Fi 5],

TCEK6 %%

MAEREAT AR

—  lVN 15555k B AR O3 HME 5 B P24 A2 EN ¥ 1, BT EN Ss A9 /2 B1E
R B IR T (S 5 High B 25 E N 1.1 V 2L E Low HOAE&RE A
ON 04V LT,

OFF — | EN

J34h, 24 EN i JFESI IC BT T AL HLFE Ren fF EN #2610 Low HF,

JL &l 9.8.1 EN ¥ HEBR B (SR 124])

9.9. FLAGHitH ITh&E

TCKE601RA, TCKE601RL 7EA I E 5wtk A I FLAG 8 7% Low HLE,
# 9.9.1 FLAG HitHizhie

Failure mode Symbol IC Operation FLAG output
Over temperature TSD Shutdown Yes
VN Overvoltage OVLO Shutdown Yes
ViN Under voltage UVLO Shutdown Yes(E 8)
lout Overcurrent OCL Tout current limiting — (£ 9)
Vourt Short circuit Fast trip Shutdown Yes
ILIM pin short — Shutdown —

7 8 Y Vin A TP TR (2.2 VUERRE) I FLAG 545 1%
TE 9: 203 OCL IRA&FFEEIC mygsiRrt= BTt
W gkiE B TFISRE] TSD fil A& 5 FE I 2R 7, FLAG Ui~ H K BT,

9.10. MODEY:+

TCKE602RM ] idi1d B]36 MODE i B ek A, s i A I IR 2 S ESER B 2 2 (e
A NSRS IR IR S ESSRON BT, 1B 200 IC T/EMIAI 914 MODE i1~

9.11. M X EBINEE

TCKEG6 5251 1C NHB A f L L BE Rpis, 24 1C S WHS 5o 4 HH FL 2 A TR R, 24 1C Wi, PN i e
MOSFET S8, [ RS 0 V., fiod H MOSFET 7ERIARIRAS T TAE Trfn X gH T iaE i foh, e, %1%
MOSFET # A Z& 4 DX 4 oy e BE i e
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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, Class 3 medical devices, equipment used for automobiles,
and military vehicles and munitions. 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 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.

e 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.

o 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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