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TOSHIBA

TCKE1401NM

TCKE1401NM

75V, 6 A eFuse IC with adjustable Overcurrent Protection

1. Bk

TCKE1401NM & A4 Af K 75V B9 1 #i A 1 it eFuse IC,
Al AR R A RO PRI 22, B AT i A6 H BE AT O A e R
P KRERSIER I, I AR, SR, B AN E AR
BRI AR E LR ThEE, AN, B 44.5 mQ (FRifE)

BN S B SHL R B 6.0 A RS HH LR RE 70,38 T IRURR Fns
P S D 8 A ) R FRL S R4 R 3, R TS /R VQEFN24D
(4.0 mm (FRUE) x 4.0 mm (bAE)) E4E A B T 5ok /MR b,

VQFN24D

2. NH FRE: 41.9 mg (Fr)
48V T 54 V HJRZEH (AL ARZS%%. PLC. Hizh T HAR)

3. B

EMALIERE: Vin=75V (I X)

{KS3BEEE: Ron=44.5 mQ (HiFL1EH)
AATERIRIPIRE (JMEEEFE): 0.82 A ~ 6.43 A (TR E)
AIEEERIPINEE UM EERE)

AR EIRIER LETNEE (4 EEFE)
AAEIERZEHINEE UMEEE)

S A ERRRL LETHRE (4MEMOSFET)

i A BRI INEE (FMEMOSFET)
AIEEENERE P ERIREET

EBIR IE S INRE

FLAGYHE

TRRIPINEE

/INRLEREE: VQFN24D (4.0 mm (F1U£) x 4.0 mm (F106), t: 0.9 mm (3 X))

77 b B I AN
2026-07
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TOSHIBA

TCKE1401NM
4. FEE
VIN H] J]VOUT
1el
VSYS [] Reverse
B [ [ blocking
Reg. Charge
pump Over current
L limit ILIM
BGATE Py
Gate control
Internal & Disable + UVLO
UVLO UVLO Logic + OVP + Fasttrip
L +TSD — [ |FLAG
VsEL_uvLo o
Internal 'e}
OWP [F—— ovp | ]
LVSEL ovP ~
- — [ |PGOOD
Slew rate
dv/dT [ ] control | —
qg -
S 0}
59 o
* + ’—> I Thermal -
20 o shutdown
el | [ mope
< ’L
[ 1
L L L
GND EN PGTH
B 4.1 #EE 41
T AEEN P D REREE & L B A RE A A IS sl L,
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TCKE1401NM

*rL BARIERIE 22 4E(E GND 8T BrIE R BRI b,

5. v T IEHEE (Top view)

TOSHIBA

W
=]
a S
E B O o z
w w S m < O s
=S > £ 2 B 2 .m
L e Dv“
L e
_I I _I I _I I _I I _I I _I - © M~ © [t e ™ \
= ” m z M = [ L L T L
S 1 (— — IR N
ONa| ‘ter! % AT E G
-== L——- - | S 1 -
— ! Do 2l 6L 3 [ F48
ONa 10T It HAOW ﬁm R I
- Poee-- PRl oz[ 75 i
-—— I - - | -
oNa [T ie! ot (1 e Lo
1 - == -
S~ R 18 44 i I
ONAf e toi T fumap B o By L
! N - T | t--|®
ONa 4 18l aNnp ve| g, i
_oa e __ U e e N
- I -—— Fem r= pm Rr= R= -
ona [~ Tpz N i ano B fomnon
R— N e e e e e e e 2 [ 1 1 1 ) 1 1 1
\ - &N ™ < W0 © /
— < w O
O iy y
R R 2 3
z z wm > @w Q = o
= = —
S = -
Q > 2 [ -
m —

Top Marking

2026-07-06
Rev. 1.0

Toshiba Electronic Devices & Storage Corporation

© 2026



TOSHIBA

TCKE1401NM
6. YT AA
& 6.1 YT Uil 61
-4 ESIVINCEY) it A

VIN P SRt

VSYS P eFuse 1C INEBHL IS AT IR A U 1, i FHSME MOSFET I ,i& MR 7.1,05F VSYS Ui %82
| MOSFET H9ilith, A~fd 4 E MOSFET I,iE5% VSYS i8] VIN 3+,

BGATE o #4& Blocking Nch MOSFET AR IRZN 5 -, A MOSFET i,i5 2 &l 7.1,F BGATE
UM, A6 S MOSFET I ,i%5% BGATE & FF %,

DRV o #M& Fast pull-down Nch MOSFET FAMR IR 555 1. 18 FH AX MOSFET I,i5 & R 7.1,% DRV
U IERERIMAR, A A MOSFET B, i % DRV i+ 15,
RERENVERS IEZhEE (UVLO) B9 ABE T UVLO #5719 B8 v it A & BRI, 24

UVLO I UVLO % 7 R T BERN, VOUT % 7% HH <, FLAG i 7%t Low, 1522 UVLO ¥ 1
TF#E. P UVLO BI{ERS, U FF UVLO i1~ 5 GND &E#2,
iR EIEE (OVP) AYS AR+, OVP Si—+AYBI{E nldid 4 & LA, 4 OVP #i+HL

OVP I JEE I AR, VOUT s 7-f1 HH 5% H1,FLAG i 7% Low, 120 OVP i 118, 5 AN
OVP BB K, 1F OVP i1 5 GND ##2,

dv/dT /O St b T A RO E -, B TE dV/AT W5 GND Z [RIFERE 2, Al RS 4 1R R,

ILIM /0 AR ThRERY R B I+, 1B TE ILIM ¥F5 GND & [R5 i ., =7 8 54 H PR HiE,

MODE I A sh B RSB T W IR E ROk B T, TES K 7.1,

EN | HAERENG T, A MINEREEH] eFuse IC B,IERF EN s 7-JF B, LB EN Sa 7-7ENE#E_Ehr,
R s THUFE R WIRASHY eFuse IC, 1% BHTH#I A EN i+,

IMON o By HH B S WS -, 55 P B HE RS M U 15 7E IMON i1~ 5- GND 2 [AlZERZHBE, 24 Vsys
BT 9V HASE P H ER A W, RTRE IMON i1 1 %5,

FLAG o FLAG Hittivs v, 2IF% 5, FLAG Wi+t 2 N Low, A FLAG Sa1-i 5 &R
GND 5T #,

PGTH 1 HIFRIES (PGOOD) BIEH M1, 1620 PGTH vl 1- I %,
PGOOD %t 7. 4 Veeru #8id VPerar BAE K, PGOOD i -4 High, 257~ % H B K AL TF

PGOOD (0] AR, 2 Vegra KT Vecrar BB, PGOOD vi+%i i Low, 25 <% H HLE ASK B A R H
W, AMEEF PGOOD ¥i1-I i #E B2 % GND T .

VOUT p Hi 1,

DNC - 1B T EREE] GND 8T,

£ 1: I = Input, O = Output, I/O = Input and Output, P = Power
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TOSHIBA

7. ZhRE AR

TCKE1401NM A [f] 48 V/54 V HLE L) TV eFuse IC, Al {4 4.7 V ~ 75 V TAERYHLIRZR K, @il 4k
& MOSFET, & ] SCiRe B a) L e BA LR Fndin A SCHECR A, BAT (3 A AME FE 2 A0 Fe 4 SR P21 D e, mT 422 S0 H BN )%
BT, A AR BhEE. OVP, UVLO wladid b E i BHEHE, B IE & ShaB A RIE rlad@ i 7 VOUT %,
PGTH 31, GND Z [a)iEH2 57 & F BRI %%,

TCKE1401NM

7.1. BB HIHEITEE

BT B B, B Bl LUK S s A 3 TR e, an Sz i R AR P R RTREANE, R B IE R B, ABL
Ak AR O, 8 T 2 ) e R B RS ) T PR SR SR IR IR R, TR EESRIERIE dV/AT -5 GND Z[H)iE#ESE
HL 7 S W T, ATAR IR P VK - TR ), i PR 1 F 2 R i L

dv
I[(A)=Cx T > IinrusH = Court

(D

tav/dT

tav/ar (8) = 20.8 x 10° x Vi x Cayyar )

7.2. EBIRIEE IhEE (PGOOD)

HLIRIE S ZhHE (PGOOD) 25! 4 H FE s f& 753K 245 28 L - BB, PGOOD B8 mli@Id 7 VOUT ¥ -, PGTH
Ui, GND Z &Sy R BRI, I e Uk B7H, 24 VPGTH #id VPGTHR B ,PGOOD 1%
tH High, 7 — 7710, Veeu 5T Vegrar IiF,PGOOD ¥ -4 Hi Low, % PGOOD i A% 1 Ve EFHIF B
H tecoopr MIEFRIN 0] 7E Veeru FRER A tecoopr FIZEFRIN A, BT PGOOD Nk H, A& FhiH
FH, PGTH wJH /a2t UVLO BIE ¥ E, PGOOD th v] F T i 2 L & A RE/ZE F #2446,

7.3. VOUTHEM (PGTH)

PGTH i -2 HLIFIE 7 Shae i B i A -, (@i 7E VOUT %, PGTH Hi1-, GND Z[H3ERE50 K HUBH, 7T %
TR A A 250 R S B R R L

M OVP 5 UVLO %5 5 R A K & B ARYE Vegra B A DL i & #5208 dVAT AN 3, B AT K5y iR
BB 3E Y50 5 sh i R,

MRS I, 405 Vegrn HAEEEE Vegrue W TE1E Caviar BIEAMELTE tove e 200 fa LAEEIK 8 #2205 3,
eI A AR A A P SR 281 F £ 500 s fa AR5,

2 Vegrn BART Vegrur 7,04 VAT XSS, B R R B IEREE] dV/AT dn -7 E AR E,

HIRF PGTH i - #28] GND, Al 25 mdific & A2, I, PGOOD %t} Low,
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TOSHIBA

7.4. RERoh{ERALEINEE (UVLO)

A7 B AR B K R IR VERG IR ZhRE (UVLO), 4 UVLO Ui+ HEAK T Vovior I H <] FLAG S -1£ 0.33
pus (FriE) e Low, UVLO HYIRTA 70 mV (briff), ZE&E UVLO BIE, FMAE =] (B 12.1) s e
VIN #fi+. UVLO ¥+, GND Z[f)i%EHE45 T 5 FH.,

Ak I8 B 14.84 VERTLE) RO E E BE (Vsys uvio)F1 980 mV(BRI(E ) AIR i 2H s NTD UVLO #Xl, ZEfl
FH A 1 UVLO Vi 45428 GND, 1REA# H UVLO, il UVLO U822 VSYS Wi+, i iE ek
= UVLO ¥ FHIBUE(E:-0.3 V(E/ME) KBTS, 1200 UVLO S JF . 8 i ARSI, 15 £ UVLO
S5 VSYS S Z A1 2/ HE 300 kQ AUHBH, JEF K 12.1 #9 UVLO BMEMEH LA AR 2 Fi 3 7% E,

TCKE1401NM

R1+R2+R3

VIN_UVLOF = —p5—p=— X VUVLOF 3)
R1+R2 + R3

VIN UVLOR = “ROIR3 X VUVLOR 4)

Vin uvior: UVLO _ETHI 6 A &
Vuveor: 1.12 V(H#LAIE)

VN uvior: UVLO R A L
Vuvior: 1.19 V(HIEIE)

R1, R2 FnR3: 43 HFHAE

7.5. TERIFINEE(OVP)
AP i B T B9 R AR ThRE(OVP), 24 OVP M IR Vover B HLHS I oy HHURE S T, LU ik,
BEE OVP BE,1E 204+ il L B~ 1B 12.1) AT, 7E VSYS %1~ OVP Ui -1 GND & [A] 3425y K HLRH,
At i B i 35.72 VOELBE)BYEE BIME(Vsys ove)F 380 mV(HLARE AR I AL PN OVP #E2,  Ziff A
BRI OVP Ui 4423 GND, B2 OVP i, 2T K 12.1 B9 OVP BEM HLL T A S Fi 6 #H7

B,

R1+R2 +R3
VIN OVPR = ——=—— * Vovpr (5)
R3
R1I+R2+R3
VIN_OVPF = — Vover (6)

Vin over: OVP _EFH 4 A &
Vovpr: 1.233 V(E’ii@”ﬁ)

Vin over: OVP R4 A H
Vover: 1.15 V(HLRIE)

R1. R2 fiiR3: 43 HiBA(E

BEA R4 B 15, FLAG i (£ 0.74 ps(BUUE ) e it Low, JFOREF Low i H R B F R4 AEER,
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TOSHIBA

7.6. M AR IZERIFINEE(BGATE,. DRYV)

fign N SCHEARAP S BEE A PR S ) B2 I ORI 3, (AR ShRER 1G5 an & 7.1(Z0) i ri&#ESh & Blocking Nch
MOSFET(Q1)#l Fast pull-down Nch MOSFET(Q2), Q1 45 eFuse IC 7£ HiJF HL 2% 75 515 EH2,Q2 fEA QLAY T
FLF5, 1E% LVER BGATE ¥ 1-H2 S IR 8 H K (Veoate),Q1 T,

Q2 1TEN FRLIF I BRI SIERRRE Q1 HuMtk & FHi, fE Q1 PRiEelr, Q2 1B Vps 2 15 V., Vs =20 V 4l
TEMH. Ciss= 50 pF. Vgra =3V #9 Nch MOSFET,

i# 2 R BGATE ¥in+F1 DRV ¥fi—A4 L SRR ME % % Nch MOSFET,

AAE A N BB R B 1] LR B LR THRERST 1% 15F VSY'S Ui +-5- VIN Si+-%5482, 715 BGATE ¥+ DRV ¥+ F
BB 7.10H)),

TCKE1401NM

Q1
TV 19T b= 19T L=
— BGATE _| BGATE _|
-
Q2 {a DRV DRV
— TCKE1401NM TCKE1401NM
VSYS VSYS
_ GND _GND
ol ol

B 7.1 BE R ABCBERIP O Ay B SR Lk TheE R Y B B B ()1
A A _R s R4 S REIN RO H B R B ()

7.7. I BBt BA LE ThBE

AP i B 4548 F 4 E Blocking Nch MOSFET(Q1) YRR I Il i 1] FEL GRS 1 EhHE. 4 Vsys - vour I T 1] L iERA
JJ: %EI&]{EWRB)Hﬂ-,Ql %%ﬁo lttﬁj- Ql %%ﬁﬂglé\ EH- I‘Eﬂ?u%ﬂ?yﬂ tRCB_faSI + tDrivero  tDriver 1%%&1:/-&5&; 7 i+%o

VGTH@QI)
VBGATE

tbriver =-RDS(ON)(Q2) * Ciss(Q1) ¥ In )

RDS(ON)(Qz)Z Fast pull-down Nch MOSFET(Qz) E/‘]ﬂa“@ EEBE
Ciss1): Q1 P A LA

Varnern: Q1 B BRI{H H &

Vigare: 10 V(HLAU(E)

Y Vsys — Vour 1 Vrer I,Q1 %1 H T8, Vsys — Vour FIZE(EREIR, 4 HH ST ] trep 8RR,
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TOSHIBA

7.8. & RIRIFINEE(OCP)

RGOS DI RESN IR B RDIE & T AR A A 5 5 I RO LhAE, B Ik eFuse IC ANARFN G5 R, i i FRAH L e 1
LUF a3 8 AT OE,

TCKE1401NM

18.9
RiLiv

ILIM = +0.13 (8)

Tuv: i HH PR FETE(A)
Riv: 6 HH BRI FEL 3 FLBEL(KQQ)

14 60 H e A S 8% {0 BRI LS T P, AP 0 DA T PR 0 HH FELAE IR BERAEC A HE H T, R Sh VRS () ) ShiE
N(Vin—Vour) * I, X2 T2 eFuse IC AR #4 Fe & vl e N AR EDEE(TSD), LA Tuim BRIl A B KR SE R [8]
(ter_pLiv) Y 160 ms(BUAUAE), 1EILHS [AIPNFE A TSD B A H R b, AR 8 2% 7.1 P~ MODE S IR &S F 31
FR SO &

7.9. FEEARIFINAEE

B TR 5 | S B PR R N A= S e T AL OR Y FRLE . LR ORYT B BB FL R E N Trastrripe ALK i i 1
T ps J SR E B, 5N T BRI RS OCP 3h1E, 2% H Fii I Iscp = 45 ACBRUE)INF, DL tsep =1 ps(Hl
TR Y Pead ne B I 57 BN P

i HH OGP T 25 T Teastrrie, Ieastrrip 88K, 50 BE PRI BL I 18] teastrrie 8L, TE Ipastrrie < lout < Iscp 70
W, teastrrip A 3 ps(HEE),

7.10. 5 LB MM (IMON)

IMON i1~ 5 HH FELEE e A0 H R T4 HH A F R R I 2R, IMON S~ B4 HH FLE 5~ VOUT S~ F% H
PRARIELE, IMON i1~ H FE i im i EBEE IMON U155 GND 2 [H] 21 E HLFE Rivon #5469 LR, HELI7E )
A8 R HLE (Vimon max) BRI 4 V(O V = Vsys = VinED R 2 V(Vsys = Vin< 9 V 1), AL Vivon max, 18 5 HELT
A9 W Rimone  FI T2 %A1 HLIE MR DA BRIENE 15 70 7E IMON Ui B, 24 Vsys N 9 V LI HANE
HH B 0 EsF IMON 3t - ] 3%

Vimon = [lout * Gimon] * Rivon )

Givon: Imon/lout 3 4£(27.9 pA/A(HRLE))
Tour: VOUT S -4 H it
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TOSHIBA

7.11. #EEM(FLAG)

FLAG S {ERBI R &, ik, o, KmEiE., ILIM S8 ig . s san S Low, B IR
WARAS I, N ER B E T AR, A FLAG s 1-B, Rl T B EERE S GND,

TCKE1401NM

7.12. VSYS. VINFIGNDUEF

TH1E VSYS Wi 15 GND Z [REREHR, N VSYS SR @ R, F 5 A SCEE LR 37 Fn 5 Ta) HEL R 1R B
THIZERZ/ME MOSFET /9 Q1 Fi Q2, ERE HIEIHSMKE 7.1,

7.13. IHRIRIFINEE(TSD)
I AR D RE(TSD) & FEE 22 K HL i 5 B eFuse 1C FEE IR(T)) A 1L W EE M5 1k 1C ZI7ERIThRE, TSD fa fRIEZR
7.1 PR BOIR B A7 ST ETE T < 140°CHRE) fE LA trsp rery = 330 ms( LR & #1146 B ) E K,

7.14. SR (EN)
MM eFuse IC 1] EN 4G 5, £F EN i1 PRSI, P LR High $RZS, 24 EN S HUEH 0.8
V LU FIFEN S 7-4b T Low JRE&, @it S-S S48 EN S 1-4b T High SRS iEHA 2V 2L E,

7.15. MODE¥& Fi8E
A7 T ARYE MODE S - HRES H ei B4, 5T MODE Vi -HRIRES, B SRR 7.1,
#x 7.1 WEEXRE 1

MODE - 1R KB #E
SR G eFuse IC 877 5 Wr, ZHEHTE 3) eFuse IC, 18 Rk A EN

Open B 7R VSYS B 7 S ARER UVLO RS,
FH:E GND LA trsp ey JE 91 H B IR,
© 2026 10 2026-07-06
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TOSHIBA

TCKE1401NM

8. BN ERAHEE

& 8.1 4N R ABEMEE 2)81

(BRIE A B FE, Ta = 25 °C)

I H i BUEAE AT
VSYS VSYS -80 = 80 \%
VIN, VOUT, UVLO, FLAG, PGOOD, PGTH ViN. Vour. Vuveo. VrLac. Vecoop. Vecta -0.3E 80
VSYS — VOUT with the external blocking =
MOSFET (10ms Pulse) Vsys - Vour _85(E§/J\1E) v
BGATE VBGATE -80 % 94 A%
BGATE - VSYS VBGATE - Vsys -03%E 14 A%
DRV VbRrv -80 £ 85 \'
DRV - VSYS Vbrv - Vsys -03F6 \Y%
OVP. dVidT. IMON. MODE. EN. ILIM Vove, Vaviar. ViMon., VMODE. VEN -Of EN \
ViLim PR BRI A%
HEERR FLAG, dV/dT, PGOOD 02 10 0~10 mA
JHER R dV/dT, ILIM, MODE, EN PN RR Internally limited A
RFIRFE Pp 2.2(1F 3)
&R T; -40 % 150 °C
FERE Tstg -55 % 150 °C
1E2:

B A= SR RO e SR AR (B R SR BB R )R B S AFUE B/ LAFEENER AR Em AR (R, KB/ SEBEk

. BROREREE) &M FESER, TR TEREZERE - BRIARASF ST SEEF M T FIURRERIR
SRR S 7R UM AFIATSERE B (THRMERIEIRE - MEMERS) R #HTEIN TSR -

1 30 FEACZZ SR ROBIUE (H: FR4 SAK (76.2

mm x 1143 mm x 1.6 mm. 4 ZFHR)

© 2026
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TOSHIBA

TCKE1401NM
-+
9. TYELE
# 9.1 T{EER 91
T H (SR J BT
HMABE Vsys, VN 47E 75 A%
UVLO, FLAG, PGOOD, PGTH Vuvro. VrLag. VeGoop. VeGTH 0% 75 A\
OVP, MODE Vove, VMoDE 0E 4 A%
9V =VSYS=VIN 0EF 4 A\
IMON VimoN
VSYS=VIN<9V 0F2 A\
dv/dT Vavidr 0E3 \'%
EN Ji+-EB[E VEN 0ES5 A%
ILIM 314428 fE RiLiv 3FE 30 kQ
IMON Si1-412E8 /8 RIMON 13/ MBI 4) kQ
HWABA Cvsys. CiN 0.1(3/MB) uF
TAEGER Tj opr -40 E 125 °C
dV/dT S 7o R Cavir 10(5/MB) nF
4 ESREEENIELE (Gvon) FFMELTE Vimon H TAEIE R NEEA,
© 2026 12 2026-07-06
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TOSHIBA

TCKE1401NM

10. BS45H

# 10.1DC TWH 1101

BRIEBAINE, Ta=-40°C £ 125°C, 47V=VSYS=VIN=75V, VEN=2V, RILIM =30kQ)

Ta= 25 °C Ta=—4i)&$6)125 C
= aa MEFRMG =N B
ki) B/ K
(=l
HEAREE
S@eEME (15) Ron 0L6A=Iour=6A — 445 — 80 mQ
FAER (5B Io Vin=2V — 0.5 — 1.2 mA
FHASERIR (LT IgoFr) Ven=0V — 41 — 79 LA
GNDEETT (WA 2 E0Y) Inp Vsys =-24 V., Vin=O0Open, Vour=0V — 144 — 200 HA
UVLO
. . Veys rsines Vovio =0V — | 1582 14.61 23.62 \
N B < A
NERUVLOEREEE SYS_UVLO Vovs e, Vovio =0V — 14.84 13.45 2223 v
. Vuvior | EFHES — 1.19 1.142 1.224 \%
UVLOEEEE
VuvLor TR — 1.12 1.039 1.15 A
PNIUVLOM A )R EB VseL_uvLo — 213 153.2 272.8 mV
UVLO¥i1-IREB IR Tuvio OVEVwo=75V — 8 -320 320 nA
OVP
- N Vsysisings Yovp =0V — 35.72 33.11 45.93 \Y%
H &7 S A
WNEROVPEIEEEE sysove [y atines Vorr =0V — 3534 3274 45.46 v
. Vover TR — | 1233 1.18 1.298 \%
OVPEEEBE
Vover TR — 1.15 1.09 1.187 Y
PNITOVPHL A LR EB R VseL_ove — 216 167 265 mV
OVPi IR ER IR Tove OV=Vow =4V — 0 -320 320 nA
ILIM (3£7)
R = 30 kQ — 0.82 0.54 1.10 A
. R =9 kQ — 221 1.84 2.59 A
I PRAIERR (1£5) Ium Vin—=Vour=1V
Riun = 4.02 kQ — | 483 4.18 547 A
RILIM =3kQ —_ 6.43 5.58 7.28 A
B ) . I
HERIPRESER TrastTrRIP — 1_21M0>< —_ —_ A
lSE IV EE R Iscr 47V =Vsys=VNET5V — 45 — — A
VE S S Bkl & fF 4518 G-I BRI AR,
1 6: WBSEONRTRIETTE ,
H7: % VSYS KT 9V I, 1E7E RIMON ¥ 1382 Rivon 5 (1 kQ = Rivon = 10 kQ),
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TOSHIBA

TCKE1401NM

# 10.2DC WH (2)10
(BRIEHAE, Ta=-40°C F 125°C, 4.7V=VSYS=VIN=75V, VEN=2V, RILIM =30kQ)

Ta 25 °C Ta=-40 & 125°C
mE Pt ME = (x6) By
TR S YRS
BGATE
BGATE 1 H# BB & Vicate - Xsli)s - \ifg ; Ykslzls v
BGATES 1 FE EBEI InGate Vigate — Vsys= 1V — 22 — 16 25 pA
BGATEi ¥ FHZEBPAE (718) Racate — — — — 16 MQ
DRV
DR Vi i H BB & Vbrv Cory = 50 pF — Vsvs — Vsvs Vsvs \Y%
+4.5 +3.0 +5.2
B B
5 s shfF R R B Vrs Vsys — Vour — -15 — -45 3 mvV
B B i fiie bk e R BB Virer Vsys — Vour — 61 — 28 82 mV
B S Y R ER Irs Vsys =0V, Vour =24V — — — -100 — pA
dv/dT
dVdTHh 1 FEEB BB Lavsar Vaviar=0V — 1.5 — 133 1.67 pA
dVdTHi 71848 (VOUT/ VdV/dT) Gaviar — 32 — 30 34 VIV
dVdT¥a i REEREE Vaviar — 3.0 — 2.8 32 v
dVdTii+ e EB PR Raviar — 5.5 — 22 22.7 Q
EN
ENim1-8BE (538) VEn_on — — — 2 5 A
ENiii 7-EB R (SCIHT) VEN oFF — — — 0 0.8 A\
ENdii - ERIEBIE Venue Ien = 20 nA — 32 — 2 4.6 \Y
ENU - IR EB R Ien Ven=0V — — — -10 — pA
IMON
0.6 A=Tour<1A<Iyy — 27.9 — 17.58 3822 | pA/A
1A S Iour<2A<Iyy — 27.9 — 22.3 33.5 HA/A
B MIE S (Ivon/ Lour) Gimon 2ASTour<4.5A<Iym — 27.9 — 23.9 31.9 HA/A
45 ASTour <6 A<lIum — 27.9 — 24.4 314 HA/A
6 A= lour <lym — 27.9 — 25.0 30.8 LA/A
FLAG
FLAGH - N hze8E Rrtag Irag=1mA, FLAG=L — 16 — 5 40 Q
FLAG R8I TrraG OVEVpagST75V — 6 — -320 320 nA
PGOOD
PGOOD¥i FhieafE Rpcoop Ipcoop =1 mA, PGOOD =L — 16 — 5 40 Q
PGOOD 1R EB it IrGoon 0V = Vigoon =75V — — — -320 320 nA
PGTH
PGTHf- ¥t B E LA EME ViR — 1.17 — 1.13 1.22 \%
PGTH 14 B & T R EME Vearr — 1.11 — 1.06 1.15 \
PGTH - EBIA IpgTa OV =VeguET5V — — — -320 320 nA
SRRIF (E8)
TRERFRERE Tsp Tj — 165 — — — °C
ARRIPIR Tspn Tj — 20 — — — °C
1 6: WBENRIHRIET A,
8 WBENSEHE,
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# 103AC WH (1)10
BRIEAEINE,Ta=-40°C F 125°C, 47V=Vsys=VIN=75V, Rum=30kQ, Ven=2V, Cour =1 uF)

Ta=-40 = 125°C &
e 5 MERMG (i£6) i
o | R | BR
. 220 +
RN UVLO=H (100 mV above Vyyior)to Vour = 100 mV with Vpgry
i & A8 UVLO _ty, : — 145x | —
UVLOH & 18] - < Vpgrurs Caviar > 10 nF, [Cgyygr in nF] Cavir Hs
UVLONK & RS 8] (253) UVLO._ton EzLS) =H (100 mV above Vyyror) to MOSFET ON with Vpgry . 195 410 s
PGTHF
UVLOBN{ERTFLAGH R Y 8] UVLO_toy UVLO =L (20 mV below Vyyior) to FLAG=L — 0.33 3 us
UVLOf## A FLAGHH M A 8] UVLO_trac UVLO =H to FLAG = H delay 382 580 772 | s
OVPEI{ERSFLAGHH R Y 8] OVP_to OVP =H (20 mV above Voyp) to FLAG=L — 0.74 3 us
e OVP =L (100 mV below V to MOSFET ON with VPGTH
VP 4 FE] () OVP_tyr e |\l over) — | 1es | 374 | s
. 190 +
. OVP =L (100 mV below VOVPF) to MOSFET ON with Vpgry
& ENE! VP _ton . — 145x | —
ove I)\ - ETH o - < VPGTIIF)\ Cavar > 10 nF, [CdV/dT m nF] C 3 Hs
dV/dT
ENE] tshutdown Vix =L (below Vi orr) to MOSFET OFF, Viy=48V 0.35 0.64 2 us
Irastre < lour = < < Vin=24V — 3 52 us
. I % 3 <ISCP, IKQ = R = 6 kQ V=48V — 3 52 | us
FASTTRIP
@E&{%FH@MBT‘H@ IOUT > I]_]M x 2 to < Vin=24V — 4 8 Us
) lour = Ium x 1 Ok <Ry =30kQ Vin=48 V — 4 8 us
tscp Iscr < Iour — 1 — us
R PR A AYHE) tev Ta=25 °C, I (FRE) x 1.4 < Iour < Ipastrrie — 100 150 | us
PR R AR AT (8] ter_pLiv 130 160 190 | ms
. N —. I2VEVNET5V 1.0 1.9 35 | ms
R IR FLAGHH R A [E] ter_pLIM_FLAG Tum (FRJEE) X 1.4 <Tour < Ieastrrie 47V < Vn:N <12V 1.0 2.2 5 ms
I 6 WBENRITRIED A .
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# 104 AC TH (2)10
BRIEH A E, Ta=-40°C FE 125°C, 47V=Vsys=VIN=S75V, Rm=30kQ, Ven=2V, Cour =1 uF)

Ta=-40 & 125°C
me (ERss MERE (£6) 81
i/ i) K
TSDH Zh & iz E HA t7SD,retry MODE = GND 230 330 430 ms
Vsys = Vin =4.7 V X 90% to Vour = 4.7 V x 50% 291 +
o during a ramp-up to >4.7 V, Vgy = H (above Ve on), 57.5 x
cFuse IC/S BIRYIE] Lar UVLO = H (100 mV above Viyiog), OVP =L (100| o - us
mV below Voypr)
Vour LTI . Cgviar = OPEN Vin=24V 450 595 800 us
(10% ~ 90%) Cgviar =22 nF Vin=24V 6.68 8.35 11.69 ms
N trGOODR RlSng edge 0.89 1.3 1.8 ms
PGOOD¥ - £+t E
tPGOODF Falling edge, PGTH = L (10mV below Vpgrur) 1.3 2.5 4.0 us
I 92 i\;s:—;/{;w)l (1 V overdrive below Vgg) to Vpry - . L4 10 s
BEThRE il
s e SR R 8] e (Vsys — Vour)| (10 mV overdrive below Vgg) to o 23 7 S
RCB Vpry - Vsys =3V ' K
B S RE Eh 1R A (Vsys — Vour)| (10 mV overdrive below Vis) to
N tRCB FLAG FLAG =L 368 550 743 us
FLAGHH R B8]
N N N Vsys — Vour)T (10 mV overdrive above Vggr) to
SBE T AB R A AR (Vsvs oUT
B3 S A E P 1 (Vegate — Vsys) = 5V, Cpoatevsys = 3.6 nF 045 18 333 ms
S N trwD_FLAG
5 I HE BhRe fi Ay (Vsys — Vour)? (10 mV overdrive above Vggr) to
N FLAG =H 457 690 923 us
FLAGH R B8]
1 6: WBEONBTHRIEDH
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11. NFE

V4

VOUT

vV A
VUVLO
Vuvior-0.02 V

I
I
I
I
I
> : >
I
Vriac :
Vuvio :
I
Vuviort0.1V _ | - - 10%
> I I
) .
Time IN—HUVLO_toff ! Time
V4 : |
[
I
VpeTH :
|
VeGTHF
Vour
Vuvio
Vuvior+0.1 'V
o Time
UVLO_ton_fast
A 11.1 UVLO %% 111
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VA | Vi | |
: Vove | '
Vour ! I I
[ Vover+0.02 V I :
l . .
I I I
I I I
| | o I I o
I I
Vovp | | VeLac [ |
Vover-0.1V : : :
I I I
I I I
l . l SONLC10%
> i | >
X : Time : OVP_toy ! Time
v -
[
I
VpeeTH I :
\LI 1/
o
VpGTHF ———————————+—: ————————
: >
l
Vour :
Vovp
Vo\/pF-O.1 V
1o Time
OVP_tonffast
11.2 OVP % 112
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VA : ! ! va |
-0.01V
Vsvs-Vour : : Vsys-Vour : :
: : Vrert0.01V - —— l_ :
|
o ,
| | |
' |
! |
Vorv-Vsys : |
3.0V
Vieate-Vsys
VELaG
|
| VFiac
|
|
i : : >
| tres ! : Time
l————p|
' tres FLAG I
Y ' [ , |
Vi ! | " .
Vsvs-Vour | |
| I
: | Vour :
i ' | —— == 47 V"50%
| ' | |
Vorv-Vsys : : : :
—————— . o |
o | e e e 4.7 V*90%!
' : Vin= Vsys : |
I | | |
I | | |
B - | | .
Time |<t—>| Time
' tRCB’faSI I ' start '
V4 o
VeartH i |
I I I
VeGTHR L : :
Vpgte-0.01V : :
| |
! !
Lo
Vpcoob : :
1 L
| : | |
1 b 10%
i - >
i
—> - — Time
tpcoonF tPcooDR
Bl 11.3 HAphkeE 13
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12. N Fi5BH

12.1. S B BB &R

12.1 /& 48 V HJFZAOSH] OB, R IFERES] VIN 50 VSYS i1, 1E% TAER, @il MOSFET
M VOUT 8t - 5- VIN i1 B K LSRR R LR,

WL PR S B AR B VRS S B R BRI NN, JERER eFuse 1C Hn A% HH i - A AT 28 25 FRUBOR 49 1 i FEL
HRE AR RIER I, ATHE T2 eFuse 1C PR, fEXFGILT, FAMS = AR, e~
ARG TR, TEFMCRITH, R EY6%EL eFuse IC H AMIFnfa HMAIA KR, Ah, 15 REHRK GND Fizk
i AR LR R BT,

TCKE1401NM

o Q1 VIN < vouT g
cn 1 | Il I{1 1 ocon|
1WF [ ] R4 4.70F

B_GATE
1 - b

N Tc\J/rS {E’: (@2 | DRV RO D R8 /N sBD

Zener
s VSYS PGOOD >
77 R1 FLAG > 77
1 UVLO ON/OFF
Ro I EN [ Control R7

MODE

% OVP ;7
IMON >

l Cavier —mr C:JN7D Riim Rivon

B 12.1 48 V HIRZRHOSE B B~ B 121

Cin H A 4 A S = AL ) TE Qe L TR I E OVER . O HEEE T 0.1 pF LI L, {HiEMRIESEPR PCB 2k iy T
YRR LT E Y R RBE, R EEE Vepike 5- Cin B EEFRHEL A 10 205,

Lin
VspIKE = VIN + louT X ’— (10)
CIN

Vspike: RIEHEIEE (V)

Vin: IEH LAER A AL (V)
Tour. fitHHEIE (A)

Lin: i AR B9A R (H)
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Y VinBERT, Vour tha7B s, FLESIR I B i Cr 4P i B it AR b 38R, R Vi i Vour BIARFRE LAE AT HE
FECIC I, 8 Vi i RN I a0 fie KUE (B AR FUE I, T TR G -F1 GND (Z [HEEE TVS AR
(ESD fR47 “ARE) B7Fah AR, BMERBRS BB RIEEE(E eFuse 1C AL I REUEE LT, i Abi 1724
B e SRR A HL R A, AT RESZ I NS FL R O R BRI BN R, TVS B39 ARAE BA i HL2E s S W R O /E A,

Xt T RIS PR AP B VIR S5y H 07 A RO S SN B I, TS A - F0 GND (2[RI 82 SBD (H k342 AR,
XHE AT LARS 1A tH AL RE AR T GND,
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12.2. EHEEEIN
® XTHNRAFEM
T e 48 o B A T (e R ) b, 7S 758 S 45 11
o XTI AHIHHBAR

AP b ] LUE PR 2 LA &, (EARIEFPSEARIR], AL nrae BA R RAVIREEFFIE, fEILB AR, E D
P AL BT JE 3 T3

o TR
R IC 5 Cour Z IAIAIBRES K, A 2 Fn FUR SR AP HT AT RE S MAAR AR BE, A T RAERY HIR LR, 1R
FIF Cour Z23E1F IC BT, IEAh, 8RB K4 AT1 GND B2 LLUBY MG 2 AT,
® T VSYS ¥
VSYS Si-Je 1] 1IC WNERH B AE , NBSIEEANSIE, B Cn. Cour. BAHL, FEBGHH MM+
W F 8 B HLTE
o TR AAVHRFEF M H BT
TR T B B RS YF IR R HH F A R 95 B0 TS, B RN BEIE . M A R4S, SRR
VERURERD S HH FREHE T S B BRI (— IR K BUEE Y 70~80%),
o LTHRYHK
APE N E AR . SRR R, PR RS, (IR S TAERA AR B4 5 e KA
TEEVEEN, RIREE AL, rTRES BN SRS Fn vl SEME BRI,
AT, BB R ERNEURARNE] CESETFEMETM) S0 80245 e RAUE(E RS, 1EEAT
T FEE R B AR 5 e RAUE(E, HAh, BTE B P RS R 2 255 98 4y i 22 24 i
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13. HIEE B
13.1. S EE
BN mm
E} 4 .0+0.2
' [
| _ . _ T &
. |
dx
S[01[s]
el %
g 2
@ (]
= Oy O Oy = 8 [ 8
ISEE
26~218
7 ‘ 1
D000
- [ |
= - N
T 1Y 9
- (-
1 . i Y
O00000
24x 24 ‘ 10
0.368+0.10
2%}(241[] 05
= 0.10M|S A |B
* 0.05(M)| S
Ji: 41.9 mg (b))
A 13.1 4B (VQFN24D)131
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13.2. 2Z R EEZE
H#4E: VQFN24D
B mm
3 3.825 K
o 27 ]
| 24 . 19 !
24x ! ! !
Sy LA -
24x 1 i i i
0.5I ! | !
----- . i -
|
i i25 ' 2.7 |3.825
_._:. L. g _.E]_. — |2 _
o i Co
|
Co i Co
s () | : ()13 y
| |
| I
1.1, 1S S o R _V.
7 ! 12
|
A 13.2 2EEHER 13
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7= nfE AN

RE AT REFATRXEEAT L FEHR AL,
AFR RIS, RERNRSUTER AR,

AT REXERFATHUTIHABTAREARIAHS FRAETFELEMNMER T RELE,

REXRNBPEFERE, BUEEAEFEAIN, s, BMERERQAETEEERBEZ ERAZTH, hiE2X
ICH AR IHITERZE MR,

ARBBAOFREEEMAEY, BFSHEMEFESR—BAESKERNMERHE, FRAKX=RN, BEFET
ARNEFCHES. . RAHTREMNZT2RIT, UFLERARRIRESBEMSHEHR. FK. U2
HNEE, B, BERUTHNERAN, BHARFREXMERHER REH., ABH, BIEFMH. MARA. 54K
AISEMFME) URFERARTRMZEAERZAS, BERADE, FEBNT, 1, FALLRFTHECHN
FamEiE. B, KREMTHEARNE., BF. BEAREMNASKRRAEFERN, BEEF~REMMENRSH
HITRS ML, AEFBTHIRREER,
AFBFERATORRARIEATERSSMAMAIEENRE, SEBEMESZNEAEEREGMASREE.
EREAMFRAIN A RETEEZMAIRE LITERRERAE"). FEARLEKEEXRE. NEMXR
&, BV RE (EGRXRE). FRNEHRE. BFEXREE, ERFTHGPEBICHBAERY. WRATH
ERE, AABRTEEBEATE. FREKRAQFHESD, SRZARQFAMEHEBREHITEE,
BN AR REITHEE. BT, EEIE. uE. T, &R, 5%,
AFEBAERTERNMNES., ENRGRRELFIE, FH. HEH~ R,
ABRPHEHBAERNATHATRHARETERSRNAFIEMERNAA T RE=ZA MR =N R it
FI RIS SEFEA BV T
BRIEFELTEERFES SR TA— BB, ENARLD BN AR RFIANERTEEFIARSEE RAKRIE
(BIEETRFIREI/EMFRIE. mAREMRILE. BEBMERMEMRIL. EREREMRIL. FRILE=ANF
AIRIE),
TENRATRBEARHPHBHEAEERERATAAERHRFNFREZEN. EEFAENREMESAERE
8, tAHONEEST GVLERNERSZE) . (REHOTEES) FEAMEORXER FRBENENE
M‘gﬂl’]q—:égio

o XFARMRHI RoHS HEMFFMER BFI VAT~ REEOARQEHEED., FRAKXTHI,IBEFRSIEE RoHS &
DERVFEYRSARFEANERANEEXES FRREATESHEXED. W TRAESRETFHEXETM L
HIRE AN B RBER ST,

TCKE1401NM
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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.

¢ 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.

o 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.

¢ 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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