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23V, 4A eFuse IC with Adjustable Overcurrent Protection and High Speed Overvoltage

clump.

TCKE9 ¥ —XIFHm AR 23V ANTAHEA 1L A 1 HAD eFuse IC TY,
BRUBLAAAEERE2—XELTHERATHIEMNTE, TBIZ, SMFIT
ERIC& 2R ABERGFERGE. SREERE. BEEI/S5V T
HEE. SMIITBREICKDRIL—L— huﬂﬁﬁkam 1&%F'h§JJ1’FB)‘5JJ:#Eam ]
BREMEE LS CDREREZESRLTEY F9, 4 UEHRIE 34 mQ (#“
#) LIEL. BABRIEIRKAI0A M DEBLVEMEANBEZHES, N—F
TARIRESATONRNYTY—ORET TV r—2a v ENEREEICR
BTY,

Iy —2EIE @ 0.5 mm E v F WSONS (2.0 mm x 2.0 mm (Z#) , t:
0.8 mm (X)) THAE-H. ETHBLLOBEERENROLNET T
Jr— 3 UIZ&ETTY,

ik

BEAAEE: VIN=25.0V (F&X)

{EA4 > - Ron= 34 mQ (12#)
AR BE R AR ERENE TS 056 A~4.0A
BEEREEY 5> TRIBAGTY

TCKE903: Vovc = 3.87 V (%)

TCKE905: Vovc = 5.7 V (1)

TCKE912: Vovc = 13.7 V (1R%)

TCKE920: Vovc = 22.2 V (1B%)
EAERMFD=HDMTTEEIZE DR IIL—L— FMABRBABKTY
ST HERIC & U BRI E B E REMER L RERANE T
BEGRERKNBTY
INSY lr—DTT
WSONS (2.0 mm x 2.0 mm (12#) , t: 0.8 mm (& X))
® |EC62368-1 BT E

RYHBNLEDITE

WSONS8

BE:7.99 mg (IB#)

COHEGMIBELHERICBEV-OHRKERMYERSE. FEE- N BAECTHEICH LB THERNREBRLCLTILEL,

B EMBRH
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TOSHIBA
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1. & mKEHR (F) (Ta=25°C)

Toshiba Electronic Devices & Storage Corporation

H B i 5 R - B
ANERE VIN -0.3~25.0 Vv
ILIM BE ViLim -0.3~6.0 \Y
dv/dT BIE Vav/dT -0.3~6.0 \Y
arvehka—JLEE VEN/UVLO -0.3~25.0 V
HAEE VouTt -0.3~Vin+033HLLLIE23.0VD/INELNVA \Y
HAOEE VouT_PLs < 1us Pulse -1.2 (/D) Y,
FLAG &E VELAG -0.3~6.0 V
FLAG > V9 iR IFLAG 0~10 mA
BEAEPN Pb 2.0¢x1) w
EERE Tj 150 °C
RELE Tstg -55 ~ 150 °C
A AEGOFERAENGE (EREBEERIEELE) MEXMERKER/EESHBELUATOFEATYEH. 58T BESIUVXER/
EEEEM, 2REBEELSE) TERLTERAINIEEIE. EEUNELLETTSEETNAHYET,
MR FBEREBEENVFT Yy MYBWLEOTFELBEVWSLUTAL—Ta I DEZFEFE) BLTEGE
EHER (EEESHBLAR— b, HESERSE) 2 AL, SULEEENRTESELLET,
F1. HSRIKRFL (FRY)
HIREE : 76.2mmx 114.3 mm (4 BEMR) ,t=1.6 mm
2. BhFEEE
H B i 5 B EER B Bif
ANERE VIN 2.7~23.0 \Y,
HAER lout DC 0~4.0 A
ILIM SiF44 4 1B RiLim 487 ~ 5000 Q
arvro—)LEE VEN/UVLO 0~23 \Y%
FLAG &£ VELAG 0~6 \Y%
FLAG v V9 &k IFLAG 0~10 mA
EERRARE Tj_opr -40 ~ 125 °C
dv/dT imFIMT ITRE Cavidt 3300 ~ pF
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TOSHIBA

TCKE9 ¥1)—X

3. WFIEHE (Top view)

WSON8

dvdT 1| | ’ -5 1 |8 GND
| ___ } i o
EN/UVLO 2| | | L 7 ILIM
,,,,, } i |
VIN 3[ || 1 |6 FLAG
,,,,, } } |
,,,,, ‘ L
VIN 4 L Do 5 VOUT
4. BEMFET (Top view)
f5l: TCKE903NA
INDEX | ___ - X @3
2| 11 XO Ty
X W
3| 1oz s
AR Jﬁ\ s
Lot code Product code
41 REYRF
N =2
TCKE903NA 3.87 V (%) Active High Auto-retry 903NA
TCKE903NL 3.87 V (%) Active High Latched 903NL
TCKE905ANA 5.7V (B%) Active High Auto-retry 905ANA
TCKE905NL 5.7V ({Z%) Active High Latched 905NL WSONS
TCKE912NA 13.7 V (%) Active High Auto-retry 912NA
TCKE912NL 13.7 V (12%) Active High Latched 912NL
TCKE920NA 22.2V (F#) Active High Auto-retry 920NA
TCKE920NL 22.2V (12#) Active High Latched 920NL
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TOSHIBA
5.70v59E

TCKE9 ¥1)—X

VIN H]

VOUT
14T
| Reg. | - FLAG
ovC
Charge Gate control !
: e 5
Logic
Internal
ENUVLO [1—— " vio
Over current
Slew rate limit {7 1Lm
L
dv/dT [] control & >
9:w Fast trip =]
o =y Thermal 8
ps T E shutdown Disable + UVLO + Fasttrip + TSD g
2 |3 &)
£ |0
-
GND
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TOSHIBA
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6. ¥nFExEA
InF 5t BA
EN/UVLO COEVIZIE 2 DOBENAHY ET, TV T4 TNATY,
1 DOHEEXAER MOSFET DHABED A *— T ILHEEET T,
5 1 DOMEEXSM T IHIEHIZ L Y OFF EED AR EEA UVLO #EETY,
ILIM BERGBEXRAEST SHFTT, )
ILIM #fF & GND i FRIDER CAERFIBREZRAELES,
av/dT A6 EANYBEEREST HIHTFTY, ) )
dV/dT iiF & GND i FRIOBRE TS LA YBMHERAELET,
FLAG FLAG Hj?nﬁn”ﬁr*?'o ‘
BEQORESEOREZHALET, A—TFLAUHEATY,
VIN ANERIFFTY .
GND S50 RigFTY
VOUT HAIHFTI,
7. BiE—%
EN/UVLO = Low level EN/UVLO = High level
HA OFF ON
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TOSHIBA

TCKE9 ¥1)—X

8. ES R
8.1.DC ¥t¥ 1

(BEFITIEEMNLZWMES, Ta=-40~ 125 °C, Vin = 3.3 V (TCKE903) , ViN =5 V (TCKEQ05) ,
VIN =12 V (TCKE912) , Vin =20 V (TCKE920) , RiLim = 487 Q)

e T
5 B 2 5 MOE OF O# ’ By
=/ T =K =/ &K
EAREN
VIN EEEBBERLE (UVLO) | VIN_UVLORL |Rising — 2.51 — 2.35 2.68
LEWMERE VIN_UvLOFL | Falling — | 241 | — | 225 | 253
EN/UVLO LZLMEEE —
_ SRR VENUVR — | 120 | — | 113 | 127 | Vv
TR
EN/UVLO LZWMEEBE —
v — 1.10 — 1.03 1.17 Y,
TR ENUVF
EN/UVLO IwF ) — Y Bk IENUVL VIN=25V,EN=0V — 0 — -0.1 0.1 pA
N louT=15A,VIN24V — 34 37 — 52 mo
F R RonN
louT=15A,27V<VIN<4V — 36.0 | 40.0 — 553 | mQ
TCKE903 — 180 — — 250 pA
VEN=3V, TCKE905 — 180 — — 250 pA
HEBER (ON REE) IQ RiLIM = 487 Q,
louT=0A TCKE912 — 185 — — 250 MA
TCKE920 — 190 — — 250 HA
VEN=0V,VIN = 5V (E3) —_ 0.07 —_ — — MA
= < — _ —_
HBEE (OFF K1) lQ(OFF) VEN=0V,5V<V|N = 18V 1.20 2.55 MA
VEN=0V,18V<V|N = 21V
— 1.20 — — 2.55 pA
TCKE920NA / NL only
FLAG
FLAG ¥ i RELAG Low Level (G¥ 3) — 12 _ — — Q
FLAG Y —2 &R IFLAG VFLAG =6V — — — — 0.1 pA
E 2 CONT A= —(FERETHICRIIESNDIEETY,
E3 ZONTA—E—FBEETT,
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TOSHIBA

8.2. DC ¥t 2
(BICHEEMN LR LVMESR, Ta=-40 ~ 125°C, Viy = 3.3 V (TCKE903) , ViN =5 V (TCKE905) ,
VIN = 12 V (TCKE912) , VN = 20 V (TCKE920) , RiLim = 487 Q)

TCKE9 ¥1)—X

5 B ECl= B oE £ # ‘ B
=/ T =K &=/ =K
BEERE
TCKE903 — 3.87 — 3.64 4.1 \Y
= = TCKE905 — 5.7 5.4 6.0 \Y
%;Eéj ~7 (0vo) Vovc RouT = 10 kQ
5 TCKE912 — 13.7 — 13.2 14.3 \%
TCKE920 — 22.2 — 21 23.3 \Y
TCKE903 — 3.6 — 3.45 3.87 \%
TCKE905 — 5.55 — 5.2 5.8 V
BEEY S TH VourBF VCLAMP lout =10 mA
TCKE912 — 13.55 — 13 14.1. \Y
TCKE920 — 22.1 — 21.0 22.8 \
. louT=4A — 6.0 — — — us
OVC LRKRUAEM (E3) tovc
louT =100 mA — 9.0 — — — us
BERRE
RiLim =487 Q — 4.09 — 3.40 4.68
RiLim = 1780 Q — 1.11 0.95 1.36
|
HAHIRER GE 4) M TRiLM = 4420 Q — 0.49 — | 033 | 065 | A
(louT_cL)
RiLim=0Q (% 3) — 2 — — —
RiLim = OPEN (i£ 3) — 0 — — —
louT=4AVIN 2 4V — 290 — 255 326 | uA/A
o~ = <
HARRERE= 42— 1 > Givon louT=4A27V = VIN<4V — 285 — 252 316 | pA/A
(lumflour) (£ 5) loUT=1A VIN = 4V — _ — 247 325 | pAA
louT=1A,27V = VIN<4V — _ — 245 320 pA/A
EIRRE LEVMEER
| i — | x 1.6 — — — A
Gx3) SHORT LIM
ILIM ¥ FRE &R L E LME
N RSHORTLIM | louT > ISHORT to ILIM — 100 — — — Q
G£3)
?f;gﬂ%}imﬂ#ﬁ tSHORT |[louT >ILm +20 % to louT = LM — 2.0 — — — us
BERHRERIGER (G 3) tLim RiLIM =487 Q — 80 — — — us
BEMRE (E2)
BEVRE LEWMERE Tsp Tj — 155 — — — °C
BERE EXTUIREE TSDH Tj — 20 — — — °C
BERE A—FURSA 4
LB — N JLBSRS tTSD.RST — — 55 — — — ms
E2 SONTA—F—ILREFIRIESNDIBEBETT,
3 CONFTA—E—[FBEETT,
F4 NLRAETO YUYV a Vv BEELRBEENFEFLL GBS LIICAIELTLET,
7 5: OVC ENEIREE(XBR <
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TOSHIBA

TCKE9 ¥1)—X

8.3. AC it

(FIHEEMNGMESR, Ta= 25 °C, Rium = 487 Q, RLoap = 100 ©, Cin = Cout = 1 WF)

" B i 5 BOE £ H =N ZHE =K i-_Liva
Vn=3.3V — 181 — us
CdviaTr = OPEN
. V=5V — 183 — s
GE 6) i H
Turn on delay Vin=12V — 197 — us
(:23) tD,ON
- Vn=3.3V — 240 — us
Cdv/idT = 3300 pF Vin=5V — 250 — us
Vin=12V — 310 — us
Vn=3.3V — 9.0 — us
CdvidT = OPEN
. Vn=5V — 8.9 — S
GX 6) i H
Turn off delay Vin=12V — 8.7 — us
(GX3) tD,OFF
- V|N =33V — 9.2 — us
Cdv/dT = 3300 pF Vin=5V — 9.0 — us
V|N =12V _— 8.8 —_ us
Vn=3.3V —_ 142 — us
CdvidTr = OPEN
N Vn=5V —_ J— S
G 6) IN 180 it
VOUT rise time Vin=12V — 353 — us
(GX3) tr
- V|N =33V _— 238 —_ us
CdvidT = 3300 pF Vin=5V — 366 — us
V|N =12V _— 915 —_ us
Vn=3.3V —_ 18.6 —_ V/ms
CdviaTr = OPEN
Vin=5V — — V/ms
G 6) IN 22.2
Output Rising Slew Rate Vin=12V — 27.1 — Vims
N SRon
(¥ 3) Vn=33V — 11.0 — Vims
Cdv/dT = 3300 pF Vin=5V — 11.0 — V/ms
Vn=12V — 11.0 — V/ms

E3 ZONSA—E—FBEETT,
¥ 6: Caviar BAA— TV TEFIRE LSS TEE LAV TTREENAHY =9,

Voltage
A
EN/UVLO VENUVR//
0 » Times
Voltage
A
90%
VOUT SRV
0 = » Times
< tr R
—> <€— tb,on
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TOSHIBA

0. BhEEREA
9.1. EAERIMEEEE (1 >S5 v 1 BFRIMEI#EE

TCKE9 ¥1)—X

HANA L LIz &, BRIICERSNZa T OV —2RBT HORABRNRNETA, COBRVKETELHLBE
RREOBRNRBELTCILL LAY TEICHE ST2Y | HABREICA—N—2a—bRRELIZYTEIETALHYET., ThEt
<=8, BABRZHIR L THABEDIL L EA YO IIL—L— FZHIEHT 2DH. FHEETT,

TRIC, AHEREICKYRBABREFRLIZEESODHAERE (Vour) DILEEMNY ERABRDHEFETLET .

Vour : 2V /div
-

NVewowo -5V / div
In : 200mA!/ div

9.1.1. ZAEHR (RIL—L—F) DFRE
HZ eFuse IC [FERAERALE T, dVAT HFONMIFa T oY —IZ&YHABEDI S EAYEE (SRon) #EYIZHRET
BIENTEFET, UL LEAYBHOHEREILUTOESY TY,

V\ _ Iirusn (MA)
SRon (E) ~ Cour (WF)
42000
Cavier (pF) = vy
SRon (ﬁ)
14
VIN
12
10
m
EN/UVLO £ 8
5 6
dv/dT & \
CdvidT 4
T L’ GNP 2 \
77 0
0 20000 40000 60000 80000 100000
Cavar (PF)
dv/dT timF B A s Mt 1+ BE%
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TOSHIBA

9.2. VIN B EEREMELLEIEE (VIN UVLO)

TCKE9 ¥1)—X

CDHEAEF A NEEEHIC eFuse IC DEMEEFIE L. BROREELZE CHEETT,
TCKE9 L J—XI&, AABE (VN) W—EBEETHEZMABLET . COBREIFIELAYBFEILETAYBTERTY Y
AEHE->THEY. —EFEEUTCEEEEILELET,

Voltage

Vin / \
UVLO / VIN_UVLOR Vin_vior \
0 H

» Times

OFF Operation OFF

9.3. EN/UVLO EifE

TCKE9 ) —XIF, ENJUVLO I FZHATH Y. KifFEHE > T eFuse IC £ADEMFZEHIHT S5 EMNTEET ., Fie.
EREMTIT L TEEBERBE LD EEZREREICREST S ENTEET,
UTIS, KIGFOERBIZNS ONTHENLET,

9.3.1 EEERIBELHECHEEEZEEL T, MEFHBLITHOEVES

EN/UVLO #iF(X VIN SmFICERZE L TS0,

VIN ZOBE. AV —XTREILT v TERIIFETT,
EN/UVLO #mFI(EME 25V IZEREF SN TH Y. VIN ImF & EN/UVLO
ImFILEREAIEET. BRaBOHIRICEMLES,

EN/UVLO

dv/dT

-T- GND
777 /Jj

EN/UVLO imFDEHHl (VIN BEfE)

9.3.2 EEERBEMLHEOHEBREZEEET, NEBISIEFHBZTSHES

EN/UVLO RFIZHEMN DAY FO—LIESZEEANLTLE S,
VIN EN/UVLO BFDA UIATRAL Yy 3L FBERERTY S REHEST
BYFEFTOT, a2 bA—ILESOH' LAILIL 1.2V (B#) LLE, Low
LARVIF LIV (EE) LTELEDELIITERELTLCIZELY,
ON_ 1. ENJUVLO BFAF—T > (FTE) 1245 & eFuse IC DEIENR
OFF — ENUVLO BIIHBBEINDHYET.
Low LANILD EEELRIFTFAA—TUICHELHENES TEECESL,

dv/dT

rGND
I

EN/UVLO iFDHE#HEE1 (S ERHIE)
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TOSHIBA
TCKE9 L U—X

9.3.3. EEBERBEMHLBECHEEELZLEETLET. VINEFLOERASM v FTEHEHBZTSES

VIN ¥ & DEHRIPIZRA v F 2R T THERIEMNTES LSICLED
J NDTY, COHEE. SWIL BKEEIZ EN/JUVLO SHFN A —FICh S 4L
SWH1 ES5I2TLEY >#&#ﬁ/o“a‘4\%f% TLEH BRI OMEIL ENJUVLO ih
FAFEIZELBIMETHNIEVO LTI A, SW1 OEFERFZIF RL (25
NEZEREBEDSIZ. EMTHEZELTRELTLESLY,

VIN

EN/UVLO

R1 D dwdT
CdeT

LT

EN/UVLO i#F DR (VIN & XA v F THEH)

934 EEERBFMHLBEOHEEEZEET S5B5

EN/UVLO $RFIZHMTIHEIRZ BT 5 2 & TIREEILEN/ERH L AR

VIN BEEEZRBEGEICERT S LEAAEETT,

a) (¥ EN/UVLO inFIC & HEMERIHZTHIE LGS . b) [T EMERIE £ 1T
R1 >BEDERFITT .
HIZRT &1 AREMTFIEMTHEL-EET ENJUVLO HF(
EN/UVLO LHBERIHZEZITO CEICKY . ANBEOERTHICEMEEZELEIES
B TY, MIFTERZBEUICENXEETREER L EEEOBEER
R2 dv,dT ERELBICRETEET, L. TATAO VIN EETSEERLE
CdV/dT EE (VINUVLO) #TESEXEIZHTE LIZGE . BMERIENICHEY £,
GND EN/UVLO #iF D&M T 1H3EHR R1, R2 (2 & B EME VinuvioganDETE R (E
IJ— UTFDEBY TS,
/77
R1+R2
a) BEEIEL LOBE VinuvLogaly (V)= R2 x VENnuvLor (V)

VEnNUVE:EN RL YL 3L REE IHTHAY) 1.1V (E#)

FadEEY ., ENUVLO SFDaY FA—LEFRERFERTU SR EFHF >THEYFEFI DT, A5 ENYRKICEBTIEXIIED
Y&EJ, L5 EAYRDEFEE Vinuviogise) TUTOXTROOENET .

R1+R2
ViNnuvLogrise) (V)= Ro x VENUVLOR (V)

VIN
R1 VENUVR:EN ZRLw L 3L RERE (GIbEMY) 1.2V (Typ.)

EN/UVLO
R2 b) M&3IZ, R2EMFIZRA v FFEHR L THEFREZTS S
D dv/dT EHTEFES, CDHE. 3) DHI&IEIICT SW1 EFERFIZ eFuse IC B
SWA1 Cavrar BEEFLLET, CDEE RLAERGIBRIERE LY ETDT, RL,
GND R2 DBILEERICE B EEL,
Loadh

b) BfE®IEH Y DIGE
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TOSHIBA

9.4. FLAG H H#8EE
A IC [HAEEDREREERIE LF-15E. FLAG BTFIZ Low LALEHRALET.

TCKE9 1)—X

Failure mode Symbol IC Operation FLAG output
Over temperature TSD Shutdown Yes
Vin Over voltage ovC Vour voltage clamp —
Vin Under voltage UVLO Shutdown —
lour Over current OCL lout current limiting —
Vout Short circuit OCL lout current limiting —

ILM pin open — Shutdown —

ILM pin short — Shutdown Yes
(lout > 3 ATyp.)

OVC IREETKERMNHEE LI5S0, OCLIRENEGELI-IBE. ICOC Yy VI a3V EEARAERLET,
SO aVEENLERL TSD #BRHELEGEEEI vy FEA UL, FLAGEHALET,

9.5. HAHERFIESEE (OCL)

BERRERERSEZREROHEBNEMATIC LATOWIRZHILT SHETT . AADEELERLG ETHATBRN
HIRER (uv) ZBASE, HABELHAERBVETSE T, ICLARTHESWSBNEHIBRLET,
‘b y DIEMARERELADE T, BERICHLTZEICRELEIFTOT, BAOREDHILICKESERLET,

THIZHABRFBRBEREOHNAEEEEROERZEZRLET .

6
5 Z
4
2
=3
>O = Rum =487 Q
2 ILIM
R||_|M =1780 Q
1 / R||_|M =4420Q
0
0 1 2 3 4 5
IOUT (A)
BERHRBEROH HEE— BT
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TOSHIBA

TCKE9 ¥1)—X

95.1.F—rY rSM 24 TOBERREY 5 TEK

HABREN ImIZEL., BERERANTSE MU EDERBTENTVESEREFRLET., CDEE,

HABEEERDOERI ST HABERETLET . CORBETEERVEESAGMES, ICDEEF LR LBRMRED
BEIELESERENEFELELTO Yy P URBICBITLEY, —ERHERICBUSBEERELETH. BERNFHES
NTVWEWNEERIBUERZHBRLET . > T.ERVIVEF > BELR - BERE - vy DY - BEET —

BEY - ERIVIYFEWLWIHAILIZEYERORITERYRLET,

lout

Vour

FLAG

Ta

Current
A

Soft short on VOUT

tLm

Soft short removed

ILim

» Times

Voltage

VIN

» Times

Voltage
A

tTSD,RST
<

VFLAG

0

Y.

A

Y.

tTsb.RST

Temperature

A
Tsp

» Times

TspH

0

/

N

d

» Times

BERREBEOISAIVIFYy— b (F—FY FS4524147)
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TOSHIBA

TCKE9 ¥1)—X

95.2. SYFRATDREHRREY SV TaE
ZYFEA TDGEILBMRESEICS yFHILINMETDT, BRSEBICIEENUVLO HFDIY FO—ILEBSHETH
EETOILENHY. BREIT HFTCHREDESBRELET,

EN/UVLO

lout

Vourt

FLAG

TJ

Voltage

Soft short on VOUT

Soft short removed

<_tuM

\/

\/

Voltage
A

VELaG

0

\/

Temperature

A
Tsp

TspH

0

N

N

e

AN

\/

\/

EBEDRAIVIFYy— b (SVFEA4T)

Times

Times

Times

Times

Times
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TOSHIBA

9.5.3. BERMREMREDRTE

W eFuse IC (XFIRERAZE T, ILIM IHmF DT IFIER Rum Z@ELESZ (2K Y ., FIRERZRARICKE C-&EH
BIZREIZTEZIENTEET, WmDEFTERIXTCKEY V) —XH#HBET, FRISRTESY EHYFI A, ERN
LAUTOEESTIEIEBRESRBEOINNRECHEYETOT, BRIEDEEICHz> CIILTEETHERIL S,
Fiz. RumA 487 QU TICHE LWL SITEEC XL,

TCKE9 1)—X

1985

Rim(R) = lLm(A) - 0.04

Rium @ ILIM 35F 54t (HE3 (Q)

LTFIZILIM i FORBEERE Ruv & lum DBERO T S5 72 RLET,

4.5

Load 3.5

Lo\
2.5

vOouT ——» \
\

ILIM

RILIM 15

] N -

0.5 e

Current limit 1, (A)
N

ILIM 5 F BB 54 1 1 = & 0 1000 2000 3000 4000 5000

Resistor R,y (Q)

BER) Iy b (lum) & ILIMIHEFSTHEER (Ruv) D&

95.4. RumA—7T R#E
ILIM #F A —T o DiFE. EN=High LRJLEAHD LTI VOUT [L OFF ##iF LE T,

9.5.5. RumiEI DIEHRRE

EN = High LNJLA S —ERME ILIM I FEEA LR LAWNMES. ILIMIFFA S a— b EFIBTL TREBREERY
KEICBITLET., REBREERY T v T 2A (%) T,

Ill

v hEIE

©2024 ' _ 15 2024-02-01
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TOSHIBA

9.6. VOUT fE#&{REBIME (Fast trip)
ERIREMKEE (Fasttrp) &, BiIRS A U PERDAAILHADEEICLYER (a—b) LEBICEEEZEFELLT. BREE
FRBTRNDDEN CHEETT, TCKE9 V) —XTlE, SLEVEHBICHAERNBERREFHFHRER (uv) D 1.6 EDER
NRNESEICEREHIEL. REENBELET,

TCKE9 ¥1)—X

9.6.1.A—FY) FSA 247D VOUT EHREESE

VOUT A5E# L. B A BANBEREEBHRER (uv) O L6 1EI2Z LIISAIC VOUT SR E S L. M hE LS #ET,

ZDHY T FRE— FEIETEEERE LETH, ERHIHE L TOBSCBERFIRER (OCL) TEEINBET 510

IC DBEEIZLERL, A TBIMREERENTEL vy FEYVREBABTLEYS, —EBMECHEUBEEEELETA.

VOUT ERHAREINTOENVEARBUBHEHBLET, &oT. BAUI Y FoBELF BRMEE SO vy F4HY
L BEET - BERBSBERUI Y FEVSHAILICEYERORTERYELETS,

Current
A Hard short on VOUT Short removed

—I>“ 4tﬂ-iOFzT

Ishort \

ILim
lout

0 » Times
Voltage

Vi
Vour

0 » Times

Voltage
A

trsb.RsT trsb.RsT
< > >

A
A

VrLac
FLAG

0 » Times

Temperature

A
Tsp

TspH
T I~ / N\
0 » Times

VOUT ERRAEBEDZA IV ITFY—F (A—FJ 3145 47)
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9.6.2. SYFRA TD VOUT ERIFESE

VOUT inFMEHKR L., HAERNEERARERFIREER (Ilum) D 1.6 FIZELIGESIC VOUT B EHIBRL, HAZELESE
T4, TOBRY I LRI —FEIMETEMEZBRIB L ETH., ERIF#EL TOIBEICBERFIBRER (OCL) TEMELBET S
-HICDOEEITERL., ONTHEEREMENEIEL vy RO UIREATRBITLET, EIRSESIZ(E EN/UVLO IHFD
VEA—JMESHETHES T IDLELHY FT, BEBTHIETCHRENENSBRELET,

TCKE9 ¥1)—X

Voltage | Hard short on VOUT Short removed

H“

EN/UVLO

» Times

_"h <tﬂwm

Ishort

ILim
lout

0 » Times

Vin
Vour

0 » Times

VELaG
FLAG

0 » Times

Temperature
A

Tsp

- Tspn / \

0 » Times

VOUT B REFEDEZAIVIFr—b (SYFE4Y)
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TCKE9 ¥1)—X

9.7. :BEESY 5> T8 (OVC)

BEEY TV THER, HABREICHBREETI SV TE2M T, TAULOEENHASAENWESICLTER
[SBEEMNEMENSZ EEZHCHETT . FIRBEEFEGBICRESATVEY,

T R
5 B 2 2 B OoE O£ # - B
=/ T =K =&/ =K
BEERE
TCKE903 — 3.87 — 3.64 4.1 \Y;
BEBESS>T (OVC) TCKE905 _ — 5.7 — 5.4 6.0 \Y;
L=LME Vovc Rout = 10 kQ
B TCKE912 — 13.7 — 13.2 14.3 \%
TCKE920 — 22.2 — 21 23.3 \Y;
TCKE903 — 3.6 — 3.45 3.87 \%
TCKE905 — 5.55 — 5.2 5.8 \%
BEEY T > T Voutr BFE VCcLAMP lout =10 mA
TCKE912 — 13.55 — 13 14.1. \Y;
TCKE920 — 22.1 — 21.0 22.8 \
N IOUT =4 A — 60 — — — HS
OVC L RRAHEHE tovc
lour = 100 mA — 9.0 — — — us

E 2 SONTA—E—IFEREFHIICREES N SHIRETY .

BEEY SV THEICONTY, BERRECERRELRARIC. 7— M) FS1 24 TTIIBRREZFE > THEFZHTL
FIN, SYFLATTRBEBTHET. COREBIRBFENET,

Voltage
A

Vovc

VIN ; o

0 » Times

Voltage
A

Vciavp
Vour I / N—o
0

Voltage
\ tTspRST
A < >

» Times

VFLAG
FLAG

0 » Times

Temperature
A

TSD

TsoH
TJ \\/\_
» Times

BV VTHEDIASIVTFYy— b (A—F) FS14547)

o

i

b}

© 2024 18 2024-02-01

Toshiba Electronic Devices & Storage Corporation Rev.1.0



TOSHIBA

0.8. MBENRE

BEMREMEE (M—< vy EDY) [E. BAICKERSTRNETT eFuse IC DY 9L 3 VBEEMNKREEULIZK
S EZICICOIFEEFELEIETOY Y FFOUREABITLET,
BHREDOEEELEREEZERTY DR EELFETHVET,

TCKE9 ¥1)—X

Temperature

A
Tsp +

\ TSDH

Tj

> Time

Operation Normal Shutdown Normal

98.1.A—FY) FSA 324 TDBERTE
BEREIEY S vy FEOREABITLE-%, —CHRRICEEHLES,

9.8.2. SYFARATD VOUT miREESE
BEREHEDNEBEL vy D UIREARBITLI-R. BRI ESICIZEN/UVLO FDa Y FA—LESH ETHEE
TEIBLEADY FTT, BEH T 2F CTREFENBELET,
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TCKE9 ¥1)—X

10. 7F)r—a>v/—F
10.1. &8 [E] &5l

3.3V

VIN VOUT

RFLG
10 kQ

L cn
R1 J0.1uF
1MQ

FLAG Cout

1pF

EN/UVLO

ILIM
dv/dT
RZkQ Caviar GND RILMQ
86.9 33 nFI J: 487
s

VIN i FICITERZER LET . EEOBERFICIX. MOSFET ##T VOUT inFm 5 VIN IFFEE L IZIEZRLE
ENEAINET,

ERCBERORERLEETHRINRART HE. eFuse IC DA NG FICEBREINIEBBREEDA VEF I 2V ARS
DHEREBEAIZEYEWVWRNAIEBEENRELEL., eFuse IC BT A —U 2T, BIRIZCES S ETNLAHYET, CDi5
BAABITETSRADRINA VEEMN, HABITEIAFRADRNLHEEN., ThENEELET,

HiIRFZET TlX eFuse ICOAANBE B ABIDEBRIITESEITESHEDZESITNRI—UFFREFLTLESLY,
F71-. GND DE#REEIEA D E—F U RETIF51=8., TELEIFLELE>TL &L,
ANTRETDITSADRANAVBERIZH LT Cn ISIXESEEXFNZA2BENHYET . RNV EXTDESE
Vspke & CNDREEICIEUTOEZRLAHY . CnERXRELKTNIERNASVBREZ/INS K TESZENTEHEN T

+T£9,
_ Lin
Vspike (V) = Vin + lout % c
IN

Ln: ANHFDENA VF IR VAR (H). lour: HAER (A)
Vspike : ET HRANAVEBEREDRSIE (V). Vn: BESBEFOEREE (V)

VND 10V ZHBAB5EIE. CnIZ1uF U EFHRLFITA, BTFEETITHERESL,

VIN BEENEWNGEEIE VourEELE <. ERVOBEFRFREROEREEAKREZTNED. VNP Vour BEEETIZH
EHEFSIZR L., ICHIRICESAREMEAHDH-OTT,

VIN HFICHEMRAREREBZDBEETLEENMNMEINDIIGEIX. TVSTA44—F (ESD REAFAA—F) £

LLIFYzF—FA4F—FEANIHEFE GND OBEICHEHLTLEE N,

F-. EREEDERLDERNAITRETAIVATADRINA P BEEIZRLTIE, SBD (a3 y bFx—nRY 744

A—F) #HAiHEFE GND ORICEREL T ESV HABRMMNGND K YHKREKETTEILEHSCIENT

*FET,

SBD [ eFuse IC 21T TIE% <, BRELTERINS IC PEBOREL L THLHEMTT,

CD&ESIZ, eFuse IC DIREMAEZ LY RIET D ENTEEITDT, eFuse ICIZIFTVS HA4 A —FK (VY F+—

B4+ —F) &LSBDE#HRAIHIELEHRELET, COBGEDOEDEBEFHETERICSRLET,

VIN VOUT

1 CiN
R1 & 1yF

TVS 1MQ FLAG

or ZS EN/UVLO Cout ZS

1uF

Zener ILIM p— SBD
dv/idT
R2 QI:I Cavidr GND RiLm
86.9k 33 nFI
177 /77
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10.2. BB L

TCKE9 &) —ADHFBRBREFERREH ERARAERTRELTEYET,
REERDOERELUTITRLES,

TCKE9 ¥1)—X

[ERitHk]
FR4 Z#x : 76.2 mm x 114.3 mm x 1.6 mm (4 [&)

3
25
z ,
= N
s AN
w3 N\
o1 N\
[{1[]=1
0.5
0
-40 0 40 80 120 160
BBERE Ta (°C)
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10.3. ZEALDERE

TCKE9 ¥1)—X

® AtAharTFoH—IZONT
AEUREES TV IaAVToO—NEAATETHY TN BREICE > TEFEBICKRELEEFEEEF IEELIHYET,
AVTUY—DREICHE=-->TIX, FRBEZTHIZEEL. BELTLESL,

® =E[ZDIT
ICEAD-BHIAVTUOH—DOERIRNE. COBRKRERDOA VE—FUXPLEDIC&YLEBEICEZEEZRIZTH
REELAHYET, LYRELEERICT SO, AA-HBAAVTUoY—IETESZLEIFICHELIZEEL., VIN &£ GND /X
B—VETEBLIFTRES LTERBA VE—F U RENSLLLTLESLY,

@ HBEXICDONT
EFEARETEHFEINIERTBIBRIZHLT, TELLETRBEF > EHERAZI—VHFZLTLESWL, Ff=, F
B CHERADOEICIZEREE. ANBE. HAEREDNRNSA—L2—%ZEND L, BERHFBFBRIZHLT, EYHET«L—
T4 T (—BHIZIETRKIED 70 ~80 %) ZEEL-HRAZHSELOLET,

® RIEMMEEICONT
AHBTABRARERE. AETREMR. ARRERRZABLTEYETA, T/ RAOBEEEITHEIRKERA
[CHIZSFERIATHLDTRHISVFEREA, CERAEFHICE > TRESKEROEEMERILICEEZ5Z5TREMENHY F
ERS
RTNAZADZERICHE=>TIE, LB LV MFEEEEEND FT YY) FICRBOEARRERICHT 5T 1
L—T4 VT &BRDLE. WALBIGEEICEVTERMRAEREBALNELD TEESELSL, BH. £y MIBWTT
I—NNE—TFEOTRRBREMRERT S EEHRENLET,
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TCKE9 ¥1)—X

11. 442
WSONS BTt mm
2.0:0.1 » IEI
g
| alj
| af
! S
- —— I | — i
1 ™
| 0]
| all
.
| Q
i, %
9 u
| &
— 1 3|
0055
1.6+0.1 =
K
1] 2 | 3 4 c
| RERB | |
ERNEERREERNE
|
! -
— e
i (=]
| BEER |
| il
8 7 6' g
0.5 .
5] 025:005 57555 @IATE]
BE :7.99mg (1Z#)
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SHaRY KL EDEREL

BASHEZELUVZOFALSVICEAFEESEELUT M%) S00ET,
AEHICEBEINTWVWAN—FDIIT7, YVILIIT7TEIVVRTLEUT TREGH] ELWET,

o RHRICEHT H1FHRF. FEMOBHERNEL, BFTOESLBEICLYFELRLICERESASZEAHYFET,

o XEICLDPLUHDENDAEL LICKEMNDEHBREELFTFT, £z, XEICKPLUDEROAEZT TAENZEHR
BRI DGEETH. RERABTIT—UEEEZMA Y., BIRRLEYLBVTESL,

o BHIFIRE., EHEMEOALIZESHTUNETA, FBEK - A FL—VERET—RICBRESELIHET 2H5EL/HYVET. K
oz CHEAEIESE. ARAOREFHOBREICEYER - B - MESRESILSZLDBVESIZ. BEHROEEIC
BUWT, BERON—FIIT7 - VI IIT7 - DATLIZBRERRERFAZTIEEBBLLET . 46, RitBLV
FERICKEL TR, AEGKICETI2EFOFR (REH. dHE. T8> — b, 7TV r—2a v/ — b FBHKEEEN
DETvoRE) BLUAHGAERASNOHBOIMEGRAE, BERAELGLEEZTHIAOL, ThlzftoTIEZEWL, F
f=. LREMGECEROBMRZT—F . B, RELITRIEMYLGAR, TOT 5L, 7T XLZOMG ARG E
DEBREERTIHEE. FEHROEFEMB IV RATLEATHAICFHEL., SEKROBERICEVWTERAREZHIKL
TLEEW,

o RHEGIF, HAICHEVRE - EREUNEREN, FLETOBRELREBINESD - BRICREZRET RN, BAGHER
EE5IERIIRN, L LABHBITRANGEEEREFIEAOH5HE LUTRHERAR L) CERASASIELEEE
HMehTWFEEAL, KIS TLWFEEA, BERRICIIRFHEEKR. MZE - FHES. ERES (NLATTR
<) . BE - EEME. JIE - RS, RBESHS. R - BREERS. SETSEERS. FRES. REEER
BRENEENETTH. XEMIERN KR T SRRIBREET . HEARICHEASINLBSICE, HRE—VU0EEEE
WEHA, BF, FHITAEEREOET, FEHEE Web YA FOBEVEDE I+ —LhLBEVNELE (S,

o RBRENEE. BN, UN—RIDZT7 YL, HE. RE. R, BHELLGVTESY,
o KEMZE. BRNDES. RAIRUGFICLY., 8E, FA. REZELESA TV IEAICERT S LB TEFEA,

o KEMICIEH L THARMBFRE. HAOKKRMNEE - CAEZHAET H-ODILNT, TOFERICKEL THHRUVE=ZED
M EE T DMOIEF T SR FEIIEEEOHFELTOLOTEHY FHA,

o iR, BEEICLAIRMELBEERLLSUAABLAAFRESTRY ., SHE, FAEEB L UEMERICEAL T, AR
ICHLETRMICEL — VIR (HREEMEDREL. BERIEDRIL. HEBHUADEHORL. FHROEERMEDRIL. F=FBDHE
FOFRERLEZECHNIBLLEL, ) ZLTEYFEEA,

o ABA., FLEEFEHITHBHSATLLEMEREZ. AERREBROFARFOEN. ESZFRAOEN. HHVIZTOMESE
AZOBMTERALGNTCESY, F-, BHICEL TR, MEABRUNERSE] . TREWRHEERA) F. &
AHLHMHBEEETEETL. TNONEDDHECHICIYBEGFRET >TSS,

o AHEOD RoHS EEMA L, FH#MICOEF L TRHAERENCLTEHEEREOETTHRLELE LS., KRGO THEA
ISERLTIE. BEDMEDNEE - EAEHRFT 5 RoOHS T F. ERAHLIREEEEITZ+AAEN L. MHDETITEE
THLDTHERACEZL., BERADINDEREEFLLEVI LICKYVELCLHEFICEALT, AHE—VDEFZE&LD R
FY,

TCKE9 ¥1)—X

REZTNARKANL—IHA A1

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