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TOSHIBA

& CMOS ZRMEE R LK i

TCKES &%

TCKES5 &4

4 ATV R EIHER 6 V, 1 A eFuse IC

1. Bk

TCKES RFJE 3 FF 1.8V ~ 5.0 V HLJEHLEH A 1 %A 1 #iH eFuse
IC, ] Ve ] B & i A A0 FA T 25, e 25 i A0 e BEL T 3 A0 R AR50 2h
RE. R DhRE, IR TIEEEAY ThaE, SEHEIHIKE 75 mQ
(D), S KA H FE RN 1.0 A

i T A/ UFV 15 (2.0 mm x 2.1 mm x 0.7 mm), JE 5 & A H #
T S T L v 22 AR O N

UFV (SOT-353F)

2. )'\_iZH% FifE: 7.2 mg (M)
AR, Bk, FH, TIRAE

3. B

MABEK (RK):6V
WMABEIFEE:1.7V~55V
IRS@EE 75 mQ (HFE)

WE SRR INEE

AR EE: 0.2 A~ 1.0 A (HLFY)
A8 2.4 ms (HLFY)

W LS R P THEE

W& SRR INAEE

Wi R R R HIThRE

WiE H I EB IhEE

/NFUEREE: UFV (SOT-353F) (2.0 mm x 2.1 mm x 0.7 mm)

7 R JF AN 1]
2026-06
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TOSHIBA

TCKES5 &4

4. X BRRBUEME () (Ta=25°C)

F 4.1 LN KBEHE #1
i B s HEE BT
LnPANEENES Vin -0.3%E 6.0 Y4
ILIM HiJE& VLM -0.3EF 6.0 \Y%
P B VEN -0.3E 6.0 Y4
B H R Vour -0.3 E VIN+0.3 86, H/IMHE \Y4
e EhFE Pp 0.7 (3£ 1) W
ZEiE T 150 °C
TFAE IR Tste -55 % 150 °C

B EIVGART O PSR (G FR G/ s M P 5 (M AUV (8 T 705 B PO A, A0 R 5 SRR (P K M e
PRGN, BB (5) T E P, AT T A B I,
ALY R G (TSR T (G PRV TR MR B 57 1) DA BB T SR 8 (T Rk, fdstii
) TS TS

F 1 WM EMAE (FRY)

FER AR 76.2 mm x 114.3 mm (4 2 EHK), t=1.6 mm

5. TYEVEE

# 5.1 TYEJEH 51

i B = TAEE BT
LPNGERES Vin 1.7E 55 (E2) \%
[N 0E 1.0 A
L Tour —— —
Jpkim 07 2.0 (1E3) A
ILIM i 1~ #h % HL BRL Ritiv 6.8 E 36 kQ
P VEN 0FES5S \Y%
TAEZER Ti_opr 40 = 125 °C
VE2: ARSI E RN 16 5 S T, 166 A B I
3 500 ps ki, 522k 2 %
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TOSHIBA

TCKES5 &4

6. i TR (Top view)

VOUT | 1 5 | VIN

GND | 2

ILIM]| 3 4 | EN
A 6.1 v iEHER 61
7. F=en bR iR (Top view)
#: TCKE501UA
5 4
] ]
51A
™
XXXV\ Product code
~ Lot code
L] O 0
1 2 3
A 7.1 P SR ERG 71
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TOSHIBA

TCKES5 &4

= =
8. Il 552
# 8.1 =il 553 81
- - VOUT
S m ey VEN ki e it A 3l ‘ o
AL RS Tk y Tt ] P AR IR
it A,
(VIN=5.0V)
TCKE501UA Active High Auto-retry H 800 s 51A
TCKES02UA Active High Auto-retry H 1450 ps 52A
TCKE501UL Active High Latched H 800 s 51L
TCKE502UL Active High Latched H 1450 ps 52L
9. fEE]
a |—|ﬂ—|
VIN[] 5 C1VOUT
[ 1yl
Reg -]
Charge pump Gate
control
Slew rate & | :Z
control Logic —
N o
EN [} I & C1ILIM
Short circuit
Pull down tnp
I
4
LJ
GND
A 9.1 £ 91
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TOSHIBA

TCKES5 &4

10. 355V BA
7% 10.1 3373 101
YT i e 2 LB
1 VOUT B 7
2 GND GND i+,
TE ILIM 3 7~ 5- GND S -2 [F] 3% 4% L FELDA 1R 38 i e A0 ) BRI ARL I S 7
3 ILIM e
s % ﬂ:%o
4 EN W R ROMTREThRE, = HLEA K,
5 VIN LPNGER e
11. TE—%

17 VEVNS55V, Ta=-40 & 125°C

# 111 TE—% 11

EN "Low" EN "High"
Fi (Q1) OFF ON
i (Q2) ON OFF
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TOSHIBA

TCKES5 &4

12. S5

# 12.1 ESHFE 121

BRIEAAME, Vin=3.3 V, Rim = 13.3 kQ, Rioap = 100 Q, Civ = Cour = 1 pF)

Ta = 25 oC Ta=-4(:)‘£ 125 °C
T H (ERes R e SUE (£ 4) LA
YN ET N BesIN R
B AR
l\jlﬂl% EE}% I8 & (UVLO) Vinuveo | EJF - 1.3 - 0.7 1.6 \%
\J\g%ﬁk (‘Hg( 6) B BUE  (UVLO) VIN UVhyst | - - 70 - - - mV
EN S{H f L BTt Venk |- - 1.00 - - 1.50 \Y
EN B{H i E TR Vene |- - 0.96 - 0.50 - \Y%
EN T 7 HFH Ren VEn=5.5V - 483 — 330 680 kQ
FERFE (1 5) Ron Vin=1.7%E 55V, Tour=1.0A - 75 100 - 135 mQ
FRASHEIE(ON IRE) Io xm =55V, Tour=0A, Ven=3 - 132 - - 200 HA
FRASHIE (OFF IRE) Ioorr)  [VIN=5.5V, Ven=0V - 0.07 - - 5.00 pA
i@ﬁjﬁ&gﬁ@ﬁ@ﬁﬂ Res V=55V, lIour=0.1A - 1.0 — — 2.0 Q
(£ 5) Viv=1.7V, lour=0.1 A (¥ 6) - 3.0 - - -
R/ E o
RiLv =36 kQ, Ta=0=E 60 °C - - 0.15 0.25
Riiv = 36 kQ - 020 - 0.14 0.26
Riuv = 13.3kQ, Ta=073 60 °C - - 0.425 0.575
VAT BIE (7 5) loce  |Rum=133kQ - 0300 - 0.415 0.585 A
RiLiv = 6.8 kQ, Ta=0 % 60 °C - - 0.90 1.10
RiLiv = 6.8 kQ - 100 - 0.88 1.12
Riuiv = £ (7 6) - 1 - _ _
R B TR (7 6) tocp Tour=0FE 15A - 2.4 - - - ms
LR R AP B HLE (T 6) ISHORT - 2.8 - - - A
A RS AR AP M RZRST 8] (7 6) tSHORT Tour > IsHort — lour =0 A - 1.3 - - - us
LRI
LR REIREE (1L 6) Tsp Tj - 150 - - - °C
R IR IR (1 6) Tspu Tj (X Auto-retry ZE7H) - 20 - - - °C
Auto-retry
Auto-retry TR i ] trRsT ¥ Auto-retry FEH! - 110 B B B ms
( 6)
T4 EBEONBRIHRIETH,
TES SRkl &, 450 5- PR BT IR EE R AR
F6: WBENBEHE,
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TOSHIBA

TCKES5 &4

13. FFRFrE (E 6)

(BRFEF A IE Rium = 13.3 kQ, Rroap = 100 Q, Cour = 1 pF, Ta =25 °C)

# 13.1 FFREFE Vin=5.0 V131

T H e ISk ) o =P LA
TCKES501 - 1320 - us
Turn on delay tp,oN
TCKES502 - 1750 - us
Turn off delay tD,OFF - 6 - us
TCKE501 - 800 - us
Turn on rise time trR
TCKES502 - 1450 - us
Turn off fall time tr - 6 - us
K 13.2 FFRFME Vin=3.3 V132
TiA 55 &Sk =N o R LA
TCKES501 - 1340 - us
Turn on delay tp,oN
TCKES502 - 1760 - us
Turn off delay tD,0FF — 6 — us
TCKE501 - 600 - us
Turn on rise time trR
TCKES502 - 1150 - us
Turn off fall time tr - 8 - us
K 13.3 FFRFME Vin=1.8 V133
A e £ S SN o R | B
TCKES501 - 1340 - us
Turn on delay tp,oN
TCKES502 - 1730 - us
Turn off delay tD,0FF - 8 - us
TCKES501 - 400 - us
Turn on rise time trR
TCKE502 - 750 - us
Turn off fall time tF - 14 - us
e WBEASEE,
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TOSHIBA

TCKES5 &4

13.1. PR ER K
o VIN VOUT
CIN —/— |
I Cout —— RLoAD
O EN ILIM 77
GND
RiLim
A 13.1 PPAEEEERE 131
13.2. FFREF BT
Voltage
A
VIN UVLO/
0 » Time
Voltage
A H
EN
0! » Time
VOli::ge —p €— tD,OFF
VIN 90%
VouT
0 10% » Time
< tr o tF
—Pp €— tD,ON
A 13.2 FFRAFERTE 132
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TOSHIBA
14. THEBH

14.1. R
TCKES5 R H FR4 22 4L/ eFuse IC, M AHE Vv VIN XIESE (UVLO) HRI1ME &
Vin_vvio B A IC #EAFFHLIRAS, 24 EN K Ven 8 EN BR{E H L Veng BF,IC NEAHI%H MOSFET (Q1)

S5, LM VIN 3616 VOUT, 24 EN 37 HUEAS T BN BIE HUE Ve I,IC PERES%H MOSFET (Q1) 7=
[j:;ﬁ

TCKES5 &4

A IC BA @ A B Ruuw R BRME Toce FORL RS DHRE, 4 i A HE R A 3 JeAs I AL Toce I,
Lo BERRIN 18] tocp G, AS IC FFEIWTH L, I8 I L BRARIN 8], AT AR VPRSI (E H pit it s A IC B
HE LRI D RE, AT A A HH AR ORA R P IE Tsmowr ORI FEHEA T PRI ER P,

AL IR L AT R S R4 D RE, S T AR BRI PR AR T &

14.2. KRS ThEE

L IE RNy, PEF Vour B LTI (R423R), @i sbohg, (e IR #Hl AR Cour FUTEH
B IR
TCKES ;&5 HA[E FE R iR R eI Thae, 120k 2 Pl %R0 i,

# 14.1 HEZERGR) —EER 141

ESLE TCKES01 (brife) TCKES502 (brife) LA
Vin=1.8V 400 750 us
ViN=33V 600 1150 us
ViN=50V 800 1450 us

R = 13.3 kQ, Rroap = 100 Q, COUT =1 pF, Ta=25°C

14.3. VIN KB KRB EBG IEBE# (VIN UVLO)
W NHLE Vi Ab TR HL R, 451k eFuse IC BOBN1E, BhikJE 2% IC R sh1ES I ThEE,
TCKES SZHITE ViniAE| Vin uvio YL BT FFAAENE, ZHETE EFAFD TR A IR VIN Uvhysto

14.4. EN %6+
AL EN Sk 7-#56] TCKES R4I89Z11E, EN s 7t FH2HFH Rex 5 GND Sh 73T FhidEss, 4
EN ¥ - AL AW E OFERIRES) B, IC 3N OFF,
JoF TCKES ZAN I/ FahE, iEmid EN b 7R T30,
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TOSHIBA

TCKES5 &4

14.5. ¥ B Bk R ThEE

2 Vin < Venr H. IC 31284 OFF I, i#8id VOUT #s+5- GND Ui+~ A 89 i ) MOSFET (Q2) *4k
298 Cour HFE LAY FRARFEA T AL, it Al MOSFET (Q2) TEMIARIRAS FAEMIAIXISENE, #HTIER
W, 25, 4 MOSFET #EAZ M XA, A8y e BH i L,

FEER T B R RG,

ViNn=5V,EN=H — L, Cour = 10 puF,

Rroap = Open, Ta =25 °C

i ) FL S A A LR ) ER P AR DB LR

Vin=5V,EN=H — L, Cour =22 pF,
Rroap = Open, Ta =25 °C

vin i N N H VIN 1 V/div
€5 VNVt T
EN EN
VEN 2 V/div VEN 2 V/div
. VOUT 2 V/div - VOUT 2 V/div
o - o T ~—
IOUT 100 mA/div Time 100 ps/div IOUT 100 mA/div Time 100 ps/div
Vin=33V,EN=H — L, Cour=10 pF, Vin=33V,EN=H — L, Cour=22 pF,
Rroap = Open, Ta =25 °C Rroap= Open, Ta =25 °C
WIN * VIN b
e VINT-Vdiv = VIN TV/div
EN EN
VEN 2 V/div VEN 2 V/div
—_ VOUT2 V/div vour "~ VOUT 2 V/div
=3 — - ~ 3
i I0UT 100 mA/div
IOUT lo_o_f"f‘/ d”_ “Time 100 ps/div Time 100 ps/div
Vin=1.8 VEN=H — L, Cour= 10 uF, Vin=1.8V,EN=H — L, Cour =22 puF,
Rroap = Open, Ta =25 °C Rroap = Open, Ta =25 °C
VIN b VIN 1
s VIN-Vidiv = VN Vdiv
EN EN
VEN 2 V/div VEN 2 V/div

\\ VOUT 1 V/div

B 1T S~

IOUT 100 mA/div

Time 100 ps/div

T VOUT 1 V/div

P T —
I0OUT 100 mA/div

T Time T00 [is7div—

A 14.1 1 H B 3R 141
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TOSHIBA

14.6. B ALY (Fast trip)
FLFEORATIIRE  (Fast trip) 24 FRIRZR 67 40 IR S s 6 TR ZE BRI, A5 R B AR LARS 1k K s it
FIZhRE, TCKES SRFIH, 24 % H F B B B O BB FL R Tsmorr Y, HIE MALRE, AREDRESFBN1F.

TCKES5 &4

14.6.1. B3hERIBA OB HEBRP
L R Isnorr N, RIBTA VOUT 48, 1IC R, &L —@&mE (trst) J& BRIFLEENE,
BEES, 08 VOUT B ER SR ERAVIRSFFEEFAE,  f i iR A OB Isnorr M-S Bk HH ],

Voltage Hard short on VOUT Hard short removed
EN
0 Time
Current . ,ISHORT
—
IsHoRT
lour  'oc® A |
0 Time
Voltage
v
Vour ™ / M L
0 Time
tRST tRST

Kl 14.2 B ) ERRA R0 HE AR B FFE 142
T T IC BahE SEAIA Tsnorr. Toce BIME, B2 14.8 1C BB By % A EEARP K i iR,
14.81C 5 3h i 1% H 58 IS AR 4 K e o s AR 3

14.6.2. BRI a % HE B
W HH R Tsnorr P, HIWT AN VOUT &, IC =M., Ik E5HiHt, @i EN iFR9EHIE =

FHEZ, EEFTRIZAT, AR,

Voltage Hard short on VOUT Hard short removed
EN
" Time
Current . ,ISHORT
—i
IsHoRT
loyT loce A i /
0 / Time
Voltage
v
vour M / v /
0 ; Time

A 14.3 SR HE AT FFE 143
I 2T IC Baha LA Isnorr. Toce BIME, 15 2[4 14.8 IC )2 sl i i B B S CR 47 M B HH i AR,

14.81C 2 s i Aty H A8 O3 R i HH e B AR
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TOSHIBA

14.7. B FEARD
I BRI 2R B 7 8 IR o S i it o R 1 15 Ak A I R Tocp RO ERRES, 155 1k BhELL
B 1k i K B et B BhEE, TCKES R50H, M B loce, FFHAEL IR BRMETE (tocp) Z/F
PR FF St N (Isnort LA T) , ARIIRERFENE,

TCKES5 &4

14.7.1. HHEIRASF HIBEE
AR IC i 3E Y % B ILIM v RO HEBE Riuv, A1 BUREE i Ass I R4 158 78 N E A @i i {E, Toce Y
THRAFON TCKES RAEA, a0 iR, LU ABISAR, EFEHEIEER, 1555 S E LAl B T,

6.69

Ry (kQ) = ———————
v (k€2) TIocp (A) - 0.007

N
N

—

o
o

o
~

o
(N

Overcurrent protection l5cp (A)
o
(o))

o

5 10 15 20 25 30 35 40
External resistor R\ (kKQ)

A 14.4 T HERENR{E Toce vs ZMEHBE Riniv144
TERERT AN Toce 5-MEHIEL Rium FISE R, AREFHEEET loce HEARXM KIS,
TH A SR 158 2% F HL B A e TR PR A
# 14.2 BHIS TR Toce vs AMEEHPE Riuv O 142

Tocr (A) R BB H (kQ) Rium T EHE (kQ)
1.0 6.74 6.81
0.8 8.44 8.25
0.6 11.3 11.5
0.4 17.0 16.9
0.2 347 34.8

2 ILIM i~ RSN, 3 GRS BB Toce BOE NHEIT 0 A,

14.7.2. ILIM ¥ F B9 SRR 17
X ILIM ¥ -5- GND Ui IS ES, WEN R ERIE B RIME loce N 1A (BrE) .
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TOSHIBA

14.7.3. B 3 EIRBEHH H T SRR Y
L PR R Iocp, ETRIRSEREE tocp LA ERFIA S, 1C KM, 208 trst A R ITAASNE, IR,
AL BRI S RIEBRAVIR S FFEATAE, T B AUGE R Tocp FHAE tocp AL A2 e S Bk H <],

TCKES5 &4

Voltage Soft short on VOUT Soft short removed
EN
0 Time
Current
lout  locr \ \ \
0 Time
Voltage
V, ViN
ouT / /
0 \ \ Time
tocp tocp trRsT toce trsT

K 14.5 B 3hE RRA A5 Hid 5RO i B 145
T : 2T IC B 3hE LB Isport. loce BRME, 1EZ M 14.8 1C 2 3l % B IS OR 7 M H i vt
14.81C JE 3 i B4 % H 8 AR I B HH ok i A4

14.7.4. B IR M HI FEAR
W AR Tocp, EWRIRASEREE tocp LA LRSI, IC =M%, ZEIR &%, 75 EN uiEFAo#E

WIS S EHRS, EEHRINZA, HH AR L,

Voltage Soft short on VOUT Soft short removed

EN

Time

Current

outr °°f / \ \ \ -

Voltage

v/ L / ..

A 14.6 SR H I AR I B 146

2T IC BahE LRI Tsnorr. Toce BIME, TEZ W 14.8 1C B3 B4 A B AR Y K d kiR,
14.8IC B 3 i 0% HH A RS AR 47 B i R 0
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TOSHIBA

TCKES5 &4

14.8. IC B 3h Bt 0% HE B R K Had T pr i

12

7z 14.3 IC 2 3 Aofar HE AR 47 K HH O AR 3P B9 BREL 143

[XI8g Isnorr / Iocp
1 5.[X35g 3 FH R
2 12
3 12
Voltage
EN
0 Time
Voltage
Vourt
0 Time
Current 14 ms
P
SCP
OCP ISHO.RT """ I ettt
Threshold logp ==---1  tee—e-.
0 Time
PRl fAlE2 PR3

Bl 14.7 1C 231 E A% RO B S e AR 3 it e ) 147
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TOSHIBA

14.9. 1T #frd
SRR (FRoeln) &Y IC RS IRIAR B E(E Tsp A BB, B IC fan i DL T OR3P RO ZhRE,
£ H S ERA G, o IR RSV EIREFOIR 2 1R A IR Tspro BEAS, M T #ERI S 1C Hit
KM, Ziat—En e AR E TR 3,
TER AR, i R 32 1IC i oS e, BR 2 FFEE B BN S H A ZEGNE 5157 =5
B3, EEBTEshZE, R ERRRSE,

TCKES5 &4

14.9.1. HZHEIRREHT AR
YIC WSS TSD B, IC RMfiH, B iRy SBE M E, @ twee FEFTE SN, MH,
AR W EE AR SRR EATAE, R S B o,

Voltage

High temperature Low temperature
EN

0 Time

Current

\

Vour ™ /
0 Time
Temperature
Tsp
TJ Tsp - TsoH \
0 Time
tRsT trRsT

A 14.8 B3 ERIAA T RERPE FFE 148
14.9.2. BFIEAR T PR

% IC MR Teo I, 1IC KM, SR E ML, T2 EN S #HE6(E 5 =R s, EEH
BB, SO ES R RR L

Voltage

High temperature Low temperature
EN
Time
Current
Y
Vour " / /
Time
Temperature
Tsp
Tj
Time

A 14.9 YiFELT RERY B P 149
© 2026 16 2026-07-03
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TOSHIBA

TCKES5 &4

14.10. REEBHE

Q1:%itH MOSFET
Q2:/i% . MOSFET

VIN < (VIN_uvLO - VIN_UVhys)

OFF state
VIN < (VIN_UVLO - VIN_UVhys) VIN > VIN_uvio
VEN < VENF Standby state Ven < Vene OCP/scCP
Q1 = OFF Circuit OFF
Q2 =ON Time > Auto-retry time
Tj<Tsp- TspH /|\
VEN > VENR
Over current Shutdown
Q1 = OFF
OCP/SCP Q2 =ON
Initialization
Over current Time > tocp
AV/A
. lout > locp
Soft start Over current state
Q1 = OFF to ON Q1 =ON
Q2 = OFF Q2 = OFF
lout <locp
lout > IsHoRT
ON state louT > ISHORT Short circuit
Q1 =ON Q1 = OFF
Q2 = OFF Q2 = ON
Tj>Tsp
Thermal shutdown
Q1 = OFF
Q2 =ON
&l 14.10 B ERERSEBE 1410
VIN < (VIN_UVLO - VIN_UVhys)
OFF state
VIN < (VIN_UVLO - VIN_UVtys) VIN > VIN_uvio
VEN < VENF Standby state Ven < Venr OCP/SCP
Q1 = OFF Circuit OFF
Q2 =ON /|\
VEN > VENR
Over current Shutdown
Q1 = OFF
OCP/SCP Q2 = ON
Initialization
| Over current Time > tocp
AV/A
> lour > locp
Soft start o Over current state
Q1 = OFF to ON Q1 =ON
Q2 = OFF Q2 = OFF
lout <locp
lout > IsHoRT
ON state louT > ISHORT Short circuit
Q1 =ON Q1 = OFF
Q2 = OFF Q2 =ON
Tj>Tsp
Thermal shutdown
Q1 = OFF
Q2 = ON

A 14.11 BIEFEBRURSEBE 1411

T kT IC BahE LRI Tsnorr. Toce BIME, TEZ I 14.8 1C B3N B4 HH A EE PR30 K HH s e R 3,
14.81C J3 Bl I Ff H A PR B K i HH O i AR

©2026 17 2026-07-03
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TOSHIBA

TCKES5 &4

15. B AU
15.1. S\ s B Rl

T VIN VOUT T
CIN Cout

v

EN ILIM
GND

)

RiLim
13.3kQ

A 15.1 TCKES R5HE KR4 151

FFHEJFIERES] VIN W1, 1E% LVER, @ik 1IC NEEHY MOSFET, M VOUT SifHiH5- VIN dia1-H &

JLFARIRIR LR

YR B AR R DL T R EURIBU NG, B TERER] eFuse IC iy A - ARG 2255 rURR B2y 7
HI A LB, e mRIE R, ATHE T8 eFuse IC Z AR, (EXFMEDL T, AN 4EER

(ESVE S e nl ] EE A N RN N

FEHUEABLTE Y, T5HF eFuse IC fi AR da H M A BL LR K BTSRRI RERL
Ak, T RRAKEET, R RTHEY X GND ALk X,
XA AR IE R R, Cov BA FIHIEAERIER],  SRIGEH R RIIEHE Vspice 5+ Civ FA BAE 2 A7
FELLT IR, HHIE AT DL S Cin nl LU N QI I

VN
Iour
Lin
Cin

B CAERT RS IR (V)
i EIE(A)

B NS A 2 FBRRR 40 ()
B AR A R AR R 53 (F)

Lin
Vepike (V) = Vit Iour X Co
N
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TOSHIBA

TCKES5 &4

2 VIN Vi1~ AT BE S INAR I 26 %) Fe RAUE B IBES HUESER, 1E7E VIN a5 GND 2 [a)i&ER: TVS 4k

B (ESD R4 W) 8TTYN AR (Zener),

WAL, TR R SR S O AR R SRR, TE(E VOUT #inf-5- GND Z[AliEHE SBD(H 4%
BB TARAE), W LA, 1k Ha HH AL ORI AR T GND,  SBD MUK eFuse IC A 4K, SENAEIERERY 1C A1
BRI MARARL, BH BRI Cour FTLMBUINMASRIERE, X Vvl 5V I, BUUER Cour &

1% SBD, [HiE 55 UAESAL EHEF TN,

XK@ R fE  TVS AR (T8 AR5 )R SBD, AJLLHE—#7 1838 eFuse IC AR EhRE, LI FRERIX

Tl O T BOS ] L S 181

TVS
or
Zener

CiN ——

VIN

EN

GND

VOUT

ILIM

—— Cout

)

RiLim

13.3 kQ

p.

\" SBD

/7

& 15.2 WAMBIRF TLE(TVS. SBD)H) TCKES R KR E] 152
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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”.

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

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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