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TCKE601RL - BifE H
TCKE602RM 32.0 V (Typ.) = Ut it] = TSOP6F
TCKEG03RA = HLP A AL EFSIERTY -
TCKE603RL 1o LA A BT -
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VIN[] ® Jvour  VIN[] ® [JvouT VIN[]® ] vouTt
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5. TCKE6 ZRF|HIHER]

VIN < vouT
L {1
141
Charge pump |—
Over current limit
Internal UVLO
Gate Short circuit
Internal OVLO Corgm' | | protection v
o
Logic E
Thermal shutdown wo+ovio |G
+ Fasttrip+ TSD | .2
a
FLAG Slew rate control
[ ILIM
{1
O
GND
B 5.1 TCKE601Rx HEH 51
VIN < vouTt
" 0
141
Charge pump |—
Over current limit
Internal UVLO &
Gate Short circuit
Internal OVLO control | [ protection »
& o
Logic 5
Thermal shutdown wo+ovio |G
+Fasttrip+ TSD | .2
a
MODE Slew rate control
[ 1 ILIM
Pull "
down
O
GND
& 5.2 TCKE602RM HE & 52
VIN - vouT
[, {1
141
Charge pump |—
Over current limit
Internal UVLO &
Gate Short circuit
Internal OVLO control | protection o
& o
Logic ©
Thermal shutdown E ol st
+TSD. g
Slew rate control
EN
m T ILIM
pull o
down
O
GND

A 5.3 TCKE603Rx fEE] 53
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% 5.1 TCKE6 #2558 51

71 R Ui T B
EN RO A Re o T R
LM S T F T A R . 540 AR I U
TR PR (A BB E TLIM 3755 GND 3y 7 [ ) R BELEAT TR 2
PLAG | A FLAG ST, % 10 RWEIASERAREN, XESMERILES. BT 1C RITRRGH, e
R .
X J& MODE Hj#eis¥ .
MODE BRI, IRE SRR Y B .
B M EOT RSN, IRE SER R B AL .
VIN X AN HL YR T
GND P71 L T R
VOUT T A
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6. TCKE6 2351 B HIULRA

6. 1. HFIZR K
FLBT 3 P B — TR LS, T RE AR FE S5 Neh MOSFET FA AR IR 2 LI

6.2. IR EEE (OVLO) HIzhiE
b H AR R 1 it I I W s PR AN R B 5 L R L, T Lk AN B 1k . TCKE6 %
F 3k AR T RE S Ve 1 L LG W RE M VIN OVhys. VIN o AR BES TG F= i@ i, Tk EshER
RIS AR, YHEFER—EKFLURR, IC WakE . TCKE6 R¥Id R aER~EInE 6.1 fr
7No

£ 6.1 BUEFMPicERK OVLO #HE 61

GiH e L2 Ta =25 °C Ta = 40 to 125 ° C gy
sAl ™= W EZR A
e RAME | BORME | ROKME | ROMA =N
VIN i ELRF (OVLOD _ _ —
W ft VIN OVLO 32.0 30.0 34.0 v
VAN IR COVLOY 1y 1y ovnys — — | o9 | - — — v
i
Turn off the output after
detecting an overvoltage.
| | |
\>/ | |
g.)n | |
+ | |
o |
> [
)
& |
= 2/ \ 4 |
S |
(@) I
|
|
n |
' i¢ > Maximum
Operating Voltage
VIN,OVhys V
IN.OVLO
Input voltage (V)
6.1 OVLO FAEZHIMI MBI 61
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6.3. RIEHE (UVLO) HEEH TAE
PN VINAR T v+ VOUT _EJE 2 1C BRH S SR AR BB, RE8E S AT By 1k &
BRAERIE. 24 VIN EFFZE VIN = VIN UVLO I, IC A TAE. RJEDE BB A 7 5] B & VIN UVhys,
M VIN (R RS — B DL R, #iH e E 355, TCKE6 R /R B8 TAEREIE 6. 2 .

% 6.2 FIEF M UVLO k% 62

Ta=25°C Ta = -40 £ 125 ° C

TH G A% A A
BRAME | R | BOKE | ROME | RKE
VIN R A 5E
‘ VIN_UVLO — — 4.0 — 3.6 4.4 v
(UVLO) HIfH -
i N
VIN RE8E VIN UVhys — - 0.13 - - - v

(UVLO) iR

|
— '/
b
(O]
&
o |
> [
5
2 1
=)
o 4
L l d
V s
INUVhy L VlN_UVLO
Input voltage (V)
6.2 UVLO FaEZR MI7~B1 62
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6. 4. IHARIHEEE (TSD) WIT/E

ALY HEE (TSD: Thermal Shutdown) 2% 4% Fralymiid K el B K AE % (short) SEAES
SR BT TCKES RFI 45 R IA B #VR 3 RIE IR E TSD (HLAUE 155 ° C) DAL, Jiik ¢ ik
{547 IC fIHLER o HRISE, % g oc b DL IC. #F TCKE6 FRAH, 4id BRI SIERE, b ochr, [t
FLAG %ty ¥4 i tH B High HLSPARA Low HESF. i VR BRI 5Pk 2 IR 2 (R BeA Al

Temperature

A

Tso \

Tj

> Time

Operation Normal Shutdown Normal

& 6.3 LRy BB TAE 63

6. 4. 1. BaHEREMT RS
RIL AR NSRS JG, @t — @S] (100ms CHLAYE) D 5B EHTR 3.

6. 4. 2. BFERIFE RARY
TR DI RESIEFF e A RWIRES J5, S EERES), T2 M EN bm i NS HE 5 BB nf A\ B E
EHRE. EEBEBZAT, R IMER RS

6. 4. 3. TR HEBH T/ERE
SEE AR IR W 6. 4 B X iR ARl /N JE E HE s VREF 48 R8 5 R9 43 R A5 21 VISD 5 A I IE
i o PR AT O BOR SEBLAG . TCKES FRFIIEH TARRS, — AR I IE 1o LI 5 T VISD. - BRE  1E f o JE U 24
-2 mV/° CHIREE RS, LB SIR ETF. ErEEREE VISD LRI, b s RS, A e TCKES %
IR . SUEER, FLAG 51 IR % it B High HFHIH#N Low H-F,
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-

Constant-current

source EE RS

Vrer (reference voltage)

Comparator

VTsp

Temperature
-sensing Rg [
diode SZ

Control circuit
(Latch circuit)

Reference voltage (V)
Dicde forward voltage (V)
Comparator output voltage (V)

Diode forward voltage

= -2mV/°C

AN

R
VBDZV%FX‘Wj%F

8" 9

Comparator output voltage

Output voltage (latched mode)

TSD threshold temperature

Tsp = 155°C(typ. )

B 6.4 W ARy B R TAREJRE 64

£ 6.3 FAEF M IC T HARY TSD #AE 63
VIN = 24 V, RILIM = 487 Q, Ta = 25° C

Junction temperature ( ¢

5iH o B4 1 Ta =25 °C Ta = 40 & 125 ° C o
1 U A== DA
’ ﬁ n RAMA | HRME | BOKME | BOME | ROKME
LR BRI SD [T - 155 - - - °C
T FA ORI [0 R TSDH [T - 15 - - - °C
PR B B IR EEER7 _ _ _ _
V51 o s i) tTSD, RST 15 g7 g 100 ms
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6.5. ITHERMHA (0CL) HIT{E

o AR B R R o e I A TR . LA L IC e S ER AR IR (B . 24 Sk R A e o
it FEL L AR e G FE A TLIMP B, R e PR i) DAt PR ) L TLIM, ) A PR HE e, AT BR 1) 1C
T TR TN . 55 R (K B (A e D, T ST IA S S R U AR, WK B Ak AR RS
. 18 6.5 Eox T TCKE6 Z517E% il BRS04 i e b 5 HUR 2 TR 6 &

4
VD uT

1'F||.|rn.r1|:l

Vin-Vour=2V I

ILII‘I.'1

/

6.5 i YR BRI A% HE - FR SR 65

L

IDUT

17 2026-01-06
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6.5.1. HIERENE BRAT ZE
M A TLIMP A Id rEyme, fr B PR &I TLIM. BERy, fri e Eie st mE S
IR R R, AR BOd EAUIRES AR MR, 1CEEE LT, — BAFE AR, R
RN RWPIRES . X T EIERSY, S —emEaE TE, (E38mmAEE, SRR
W Hik, BREMATHRBRS] - BE LA - IHRAEP - S — BETR - EHEs) — HERR
FlX 188, PSR E.

Current Soft short on VOUT
A <
_>
ILivp \

I
tour L /

; \ \

Voltage
A

Soft short removed

»

\ 4

tum

0 N\ » Time

Voltage
A P tTsD,RST R R tTsD,RST

A

High

VELac ) <d_elay delﬂ/>

Low » Time

Temperature
A

Tsp

n AN

0 » Time

& 6.6 it BREEISIERT (TCKE60IRA) (BHIIERE) 66
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6. 5. 2. YR IR ZhE
5EghE AR, 2% BRI E S TLIMP FEAEI 25 By, frH i PR TLIM. SRS, Fri
R 3 FE A R S R O R T N 5 7RI B DRSS I AR MRS, 1C IR b, — Bk Rt 4
PRYIERE, o RS IR N SRWRIRAS . X80, i SR S ERN &3 sh B, s B R TAE,
7 LI EN S S BTN VIN R E B G 30, 1R B E 3 iR SR Fe 4t

Voltage ; Soft short on VOUT Soft short removed

A

\4

< »

VIN VIN_UVLO

VIN_UVhys

+

0 » Time

Current
A

tum

ILimp \
lour lLim

0 \ \ » Time

Voltage

to_on to_on

Vout Vin

0 A\ » Time

Voltage
A

High . iy

V. delay delay
FLAG —>i | —»

<

Indefinete
|

Indefinete

Low - — » Time

Temperature
4

-

TSD

T Tson / \~ / "

0 » Time

& 6.7 it BRI SIERE] (TCKE60IRL) (iR 67
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6.5. 3. T HERMRT HEEHI B E
TCKE6 ZR 1 i tHAS I FE IR TLIMP ] DAYASY, Jlidid ik TLIM g TR AR BB RILIM,  mTRR4E B FH % 2
BAERHERREIE. TLIMP A (6-3) Y, (HAEIEREH BHE I 15 55 (6 F SERR e & AT # A . Bh4h,
PR RILIM MK T 5 kQ o

oo 29275
LM~ i};ﬁf&ﬁz (Q) (6-3)
ILIMP I Y Rl LEEV (n)
RILIM : ILIM sy F4h R BAAE (Q)

Kl 6.8 FIE 6.9 AW 7 TLIM 5~ 40 BB HL % B DL & TLIMP 5 RILIM Z [B]fH)9K &R o

vOouT ——» z e
Load g
2 2
g E‘; 1.5
ILIM g T~
£ o5 ——
Riim _2 )
= 0 10 20 30 40 50 60
External Resistor for ILIM Pin Ry, [kQ]
6.8 ILIM % T-4hFE S LR 68 6.9 ILIM-RILIM #&Hmfl 69
R 6.4 FERFM FLERAT BRI (OCL) HikE 64
VIN = 24 V
Ta = -40 to
e — Ta =25 °C . o
1 H 7 WA 1 5 125 ° C Es
BOME | RME | BORME | BOME | BOKE
RILIM = 11 kQ, VIN - 2.40 - 1.84 2.98 A
- VOUT = 2 V
RILIM = 23.7 kQ, ] 096 - 065 | 36 A
VIN - VOUT = 2 V : : :
PR H R GE D ILIM
RILIM = 53.6 kQ, - 0.35 - 0.18 0.57 A
VIN - VOUT = 2 V
RILIM = FF#%, VIN - - 0. 06 - - - A
VOUT = 2 V
RILIM = 11 kQ - 2.70 - 2. 06 3.26 A
o RILIM = 23.7 kQ - 1. 28 - 0. 90 1.72 A
AR GE D TLIMP
RILIM = 53.6 kQ - 0. 58 - 0.32 0. 96 A
RILIM = JT# - 0.19 - - - A
W1 BRI
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6. 6. MERIRITHEEERI TAE
TP DR HL % AR 4 2 H YR 2 BR8P S T e A R B 452 1 A S B ki K s ) R . TE
TCKEG ZR 415, 25ty FJa 70 AR R T ] Py s 214 tH BR 1l BB TLIM O 1.9 £ CHRZUED , W R v R i
HIR NI HLEG . TCKE6 RAIRH T Ed SR AR (Fast trip circuit) , AI{ERLM KA G
f] tSHORT (Z UL 6.10: 1 ws (BAUE) ) BRI HEE.

6.6.1. HIJERER VOUT BRI 30 1E
24 VOUT i A LR+ LRI 1% HE BR Al FEL TLIMFR) 1. 9 £, RIDKJE VOUT A% 45 hdan i
Z A HOR SR B T AR, (EZ VOUT RSB ORISFAERIBRFE i (1.7 V CIBED O DU, JUEFEERH
FEN VOUT Ji i, FFHEARWOIRGS . @id— @M mja W E TAE, (B35 VOUT Jait R MER, W& R,
B 2 R & Wt fe B AT IR 2l

Current  Hard shorton VOUT Short removed
A <

_]“ EORT

|

A\ 4

»
»

Ishort

IOUT

LIM

0 \ » Time

Voltage
A

vOUT VIN

short-circuit i /
judgement voltage

0 » Time

Voltage
A

High — —

trspRsT tTsDRST

A

A

VFLAG

Low » Time

Temperature
A

Tsp
Tj Tson

I N\
0 » Time

B 6. 10 EHMEP 5T ERAED 610
EhERH (TCKE60IRA) (EHBHERED
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6. 6. 2. BIFERIRY VOUT S ERF-3Eh1E
5EghE AR, 24 VOUT sy TR A 46 8% Far H By a8 24 H PR H1 FEI TLIM 19 1. 9 F5EF, BRI VOUT
W E IR . 2 BB R E TAE, (B4 VOUT MBI R RS R E i 1.7 V. CHLBRAE D DL
T, MFREEHE A E N VOUT JEEE, FHEe A RWRIRES . AEME, SHNERMAFE, FE@ET EN by 5
SECEHTE N VIN SREH G 8. EEF A3 207, R BIERRRLE.

Voltage —

Hard shorton VOUT

o

Short removed

»

-«

v

»

A

M

Vi Vin_uvio

+

VIN_UVhys

» Time

Current
A

: ‘tiHDRT

Ishort

lout L

» Time

0

Voltage
A

VOUT VIN

to_on

short-circuit |

judgement voltage

» Time

0

Voltage
A
High

VF LAG

Indefinete ™
n

» Time

Low

» Time

6. 11 fERGY S5id R AR IMERH (TCKE60IRL)

PR 611
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6.7. EEEREHITHEE GRIFHEMMBITIEE) B ITIE
BT, Syid T R BT AR S E TR IR . AR, W RO L B,
SEg ek BT, sE R N R R e g R R AR R RIS, B A R T
P Z5 S PR VRV FER, X TR FRR I B BR . TCKE6 R4 1%t b FHIEa] tr [l A 150 ws (HLA
B o B 6. 12 S 1 FI 2 e % PR YR 7 H AR (04 e e o AR T . P 6. 13 SR TR
TCKEGO1RL i fin F Y B () HA FL e B A TR VA H AL T

TCKE603RL, VIN =24 V, EN =1L to H, COUT =1 wpF, Ta = 25° C

e s e e
VOUT : 10V/div i ‘ i

IIN : 100mA/div

Time : 200# s/div

A 6. 12 EEEREEHITIRE BB T/ERTE 612

TCKEGOIRL, VIN =24 V, COUT =1 wF, Ta =25° C

@ ‘ | | A
VIN : 10 V/div "
L <34
VOUT : 10 V/div
IIN : 2 A/div | _ Tirie + 200 a/div
B 6. 13 FJREHER IR R I Th A8 R BRI TR ST 613
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6.8. FLAG ¥5F (X TCKE601RA/TCKE601RL)

TCKE601RA/TCKEGO1RL H A FLAG Zhfg. FLAG MBI R ORY . FBR ORI ORI BUR IS Bl 2 DI e SN
PRI, 1] IC AMAH 2 ITE 5, 4 FLAG 3 ¥4t i High 2508 Low, BARIRRGKA 75 . FLAG 31N
Tty , ItigsME EAr i e (18 6. 14)

THERTHBENBR (BRKPUEE) JFEFE FLAG i 110 L. 1B %, HEHEMEH 10 kQ . ik
B, VEFEAE I SEBR A 7870 VAR A 1 A HE PR

Pull up resistor

» PMIC, MCU
FLAG
—
Control Logic —PJ l'i}
GND
/77
& 6. 14 FLAG %730 B 614
& 6.5 FLAG ¥y Xt R Ih8E X 301E 65
BHEER FLAG Sy IC Btk

i A H <
VIN i B H KW
VIN i HL & fH GE2) KW
10UT i H¥iL - TOUT HE 37 PR 1]
VOUT 451 H e i
ILIM 5| o % - KW

W2 FHVINMKTAMTAERE (2.2 V GREMED ), WIAZ4H FLAG,

6.9. MODE ¥%¥ (X TCKE602RM)
7F TCKE602RM H, f it Y146 MODE i~ mf LARE ek R 0. #p N\ High HFRS, YRR sh{ESRMA B 3h R
A HiN Low HSPEIFERES, A SHVEZRAASAERA . MODE 35— 1 58 / 6 bt R FE 1 B AT v el ik, BRI
HEEHE S M High BB FREN 1.1 VL E, Low B FEEN 0.4 VAN, iEZ4E 1C TAE 2P )4 MODE
i 1o

6.10. EN 357 ({XFR TCKE603)
TCKE603RA/TCKE6O3RL Fi#k | EN ¥y, nlilidizdn 1428 TCKE6 RAIK) TAE. §MIMECR RIS = H
BHINE EN Ui (S 6.15) o EN 7)) ON/OFF [ME R ELAT T SRtk DR g 42 A 5 Fr v ol
PREN 1.1V UL, EFBREN 0.4 V EIR,

It4k, TCKE603RA/TCKE603RL M EN ¥ ¥ FiEHA WK 6.16 Fraid K tbiiss. &R Ef
VREF P A1 VREF N PiANERME, BRI T Sna F s 8dRE AR e EHE S, Witk
6.17(b) FrafIfsEfit . M2, SFRAMUEE — DN RE RS E A, FH s wE 6. 17 (a)
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iR RAARSE
1HVER, TCKE603RA/TCKE603RL 7E IC WIIINE T FHHFE REN, 24 EN dFHFE&EF, EN s vk

VIN

ON
OFF — BN

/Jj GND

6. 15 EN ¥ Pl (AMREEH]D 615

R
EN B——1 — Control circuit
[ 1 -

Pull down []
resistor

Vrer p | VRer N

iGND

6.16 EN %730 616

Control waveform with WMWWM

ringing superimposed

(a) Output from a typical ”
comparator

(b) Output from a window
comparator

v

I ]

B 6. 17 EELLE AR5 E O B HIBIE 617
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6. 11. iR ThRE
TCKE6 ZRAIAE IC WEBWA A EPE RDIS, 4 IC Wit wtdm i e s HEAT . &l 6. 18 ffi A TCKEG
ZANE R R . 24 IC SN, N ERIKJECH MOSFET S8, i mEREE 0 Vo EWIIEREST, K
FL MOSFET TAEFEMEANIX, #HATHEFBHE. 25, 21% MOSFET #ENZIEXES, RBP4y s BH A

VIN =24V, EN=H to L, COUT =1 wF, ROUT = VIN =24V, EN =H to L, COUT = 10 uF, ROUT =

1 kQ, Ta=25"°C 1 kQ, Ta=25"°C
[] ] _] L] i h ]
EN : 5 Vidiv  EN:5Vidiv
7 VIN 2 10 Vidiv ‘ [ VIN: 10 Vidiv
VOUT : 10 Vidiv "r! VOUT : 10 Vidiv
Time : 1 ms/div | ‘ Time : 10 ms/div
6. 18 %t B 618
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7. TCKE6 AN FHHI
PLR A5 T — L) R B o

o LA A

Battery 24V/12V

AC in — [ eGEle]lale
Circuit

TCKEBOXRX g Battery

B 7.1 ERAIBRAFRNA 71

® i HIATENHL

AC-DC

B 7.2 FERRITEINLHR RIS 72
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8. FHAEREEM

RS A R AT AR AR, HEELT LA,
o JABIA IC B, TERAOR R AR T B R AE ILIM.
« X Ta = -10° C LLFES, 1HLE VOUT LAZE/D 100 mV 2 f5HREIER, AR5 VOUT LAt

© RTHN/ A

AP Al DAL PP R A, EARIERISEA, AL A IR B AR A K. I BEHAR, R HE
PR SR A A, IR IR T RE S BUR AR TC M VRN I EE, IR s, P
IR 55 AR SEFR B A BT

. KT

WIS 1C SN/t A2 BB B, AT IR L o BT A B RIRCAME . T S
B M, WA/ 2 T RESEIE 1C 2238, SRRRIIR VIN A1 GND T, DL
CET

© KT RV
FESCBMER R, SR U I SR SO VFRE, ROTRE AT R B AR AT 2R . eAh, AEAE A
i, TEBREMIIEEL . MR R R ASE S, IR RO SO VR R R AT S S BRI

o RTORYHLE

AT G 1S ORY LB AL I ORA L, B AR S U AR L0 o K AUE A VE A AR . ARE
FIZEAERIANI], AT REZX ™ i MUK BT SEVEORIE P A2 . AR AFIS, W% B LI EULA AT (F
PATTEENET ) SETOR LB a0 S R BUE (K PR T, B ORAEAT AT 00 T AN A 20 0 foe KA
o URAh, ERAERHLA RIS %4 (fail-safe) S¥7800 % 4.
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9. 45
PLEAET TCKE6 RAFIME 715 K IEAAR Y ThEE . TCKE6 RFIAMYGEWS VI 575 K IR, R
T I AESFREEIRE TR 1C AR, dbhb, T8 E IR H IR0 DA B R ) B 1k R B VR S i
e . XEEThREXHE B T WA S IR K. BB E AR RiGiaH TCKE6 K%, LI
FIE R L NI DL R e A 1R A
e eFuse IC /=5l o Wbt — =8l s
« cFuse IC UG RIGE WLILAL — A A

« cFuse IC FAQ i WLkt — J=% d s

» cFuse IC JASEHUHIVE Wbkt — A AL

JE) TR AR ZAFR 77 b A FRRIR 55 4 FRT e e % 5 2 7 AR AR o
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7= it A5 P PR 61

REZNT R ARMRBEAFGNN “HRZ”
AR PRI B RGEGIRAN T .

* AR ZARBEAEAN AT AN (KT 0L A2 T AR TR P 455 S8 RO 67 it KT o
RERZREFMIVA, AEEHA R LA BUEFAE S BIEPAS AR ZHFHIFeT, ARV VAR RTSE S/ R 1 00 T 347 = 8o

B R EFFEEEO T G BRI S, (AR RE AR RS B, 0 SO S b, TR A R SR E
AWV 5 LT RE, DOR SRS R, 84 B i B RS s R T 2 B S T s 0k CRIE R B RN Btk
FER AL FIAS ™ i AT RS A BB BRSBTS R T, RIS E IR (a) REPTHEMRE R KB RA, 6
FEEART AR, B Bl RN B, PR CRZPAATEEVET I e BE R (b) 54 SEEMH L
R T2 BB B BB B0 RExT e 8 5™ S BT BN B BN TT RS A I STE, BFREART: (a) FUEEMRB sl ] A
AP IES; (b)) PEIFREA SRR . B, 7. BA. BN REORGISUE M A S SO & E BRI DL (o) BiiE
BESR BRI R TAES . RZX% B i B as AR IBAE T ST E.

AP REAEHA T EAMRUET A TERERREN/ DT RENRERAS, URHRSERGEARIRAGH L, EM=HR A/ ™
EAMPRERRSE (PR . RAETHHEANS g, EFHNARABEEART: RBEEARRE. NWERR
ITALAEF % RN/ BRAEGERFET BE KE. SIF. MREAEHTAMERANRE. DBESRE. BT RRRURIENT
%, ZARE. WHNESERHURSRE) HMRKRE. mREREST A TETNAE, FZNETBARBEMFE. BHERRRZE
HERE, BT EAFMSRITHKR.

SE DA G B R AT IR AR A B R AR, Bk BIRREE I,

RS T B AR AR & AR ERE A i A B 65 SR T SRR S

ARSI AS BALE A ™ A BT S TR Gk o o T R H A 7™ i T 7 8 B0 85 =07 & R SR T H AR iR AR, AR Z AN /RAE 3
fFo ASCRIARLIBIR, BUR. 80 RF BB T7 S0 T AR AR B VR

ERFEZBEBERERT, RETBAREERXSEMATATIEN, HEERAFNRAEEN, RZ 1) TERBIMIE GF
EAR TR, GRS BRI FRRERGIK, SHEANRTRERE, etk LEPHRguEEE; Q) MEEAEHE.
7= RV I SR BAHR B R EBUR ARIER 46, BIFEME. frefREmt. £REmMERD R HRIERF .

SE TP GBS BORA T B UAHA T SRR ] TR ZE S B, BIEEAR TR A IR BB s sl S R . ORI
BRI TERES) M8, JFR B MG ™ i AT R R R AT B 3G A L ERE I ), QAR EARIR T HA ONCLS
B 5 52y NG (B o BRAFE BT IE A I VR, PR A e R H A 7 i AR SR SR B R

o HRANE RoHS FF&MEAEIABE R A5 S, WA R LW EAUR. AT A IS 0 0 & sl A BE A il (BAEE
AT B RoHS 54 BURTH T A o 0T BRI <7 IE H VA EHE R TS B T Bk, AR SRR ST AT
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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”.

e 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 acrospace 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.

e 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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   V  SPIKE  =   V  IN +   I  OUT  ×        L  IN     C  IN  


   R  ILIM  =     29275    I  LIMP +0.0374  

