TOSHIBA

TCTHOxxxE 1)—X

RZCMOS =—7&EEIE UarvE/1)PvD
o
TCTHOXXXE 1) —X

Thermoflagger™ (;@# &R IC)

TCTHOXxXE L 1) —XE4M11+ PTC H— I R A —DBEREIZ & BB
TlEEBRML., EEESENEICEHT S CMOS 7OEAD IC TT,

PTCH—IRA—ICHATZEGRIT 1A (B#) TLIKHEHEERS 1.8 A
(BE) LIBEHEEBRTHFAIRETY . (TCTHOLXXE)

FLAG EBHAET v a TN EA T, A—TU LA 284 TEig>

TWEY,
FLAGESIE PTCH—Z R4 —DEREERTIZCK2BHHEREERESR
B4 THRHY ET,

IRy —TIFESV(1.6mmx 1.6 mmx0.55mm) 2 AL TLET,
ESV
BE:2.98 mg (B#)

77V r—ay

/=T v PC, ENAIHIH. RE. EXRHHFLEDBIBRIA S

"R

o EINTIREX PTCOHAER  IPTCO = 1 YA (TCTHO1xXXE, 1Z#E)
IPTCO = 10 pA (TCTHO2xXE, 12%E)

s HPTCOHANERRBE +8 % (Vpbp = 3.3V, 25 °C)

o [EHEER IDD = 1.8 pA (TCTHO1xxE, 1Zif)
IDD = 11.3 pA (TCTHO2xXE, 12#)

o FLAG {E5R¥FHEAEE (TCTHOX2XE)

e FLAG{EBH /1 (PTCGOOD)
TCTHOXXAE : Ty aFILa4 T
TCTHOXXBE : #A—F > KLA V5347

o 1Z#,Xy4—L ESV (SOT-553) (1.6 mm x 1.6 mm x 0.55 mm)

S EERRF
“Thermoflagger™” (&, HZT/N\A R &R b L—SHASHDOBEETT, 2023-02
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TOSHIBA

1. $&xmKEH (Ta =25 °C)

TCTHOxxxE 1)—X

| =] i = ' O#® Bify

B iR 3 E VbD -0.3~6.0 Y
P T C o & E VpTCO -0.3~Vpp+0.3= 6.0

TCTHOxxXAE -0.3~Vpp+0.3 = 6.0 \%
P T C G O O D & IE| Vprccoop

TCTHOxXBE -0.3~6.0 \Y
R E S E T E £ VRESET -0.3~Vpp+0.3= 6.0 \%
# & # x| o > g ) mw
£ a =l E T 150 °C
&* = o i3 Tstg -55 ~ 150 °C

i AEBOERAEY EREE/ERBERE) MEAEAER/BEEEALATOERAICENTH, S8F (BES L
URER/GEEMM. EXRTEBEEERLTF) TERLTERASNIGEEE. EEUEVELJETISIEEALNHY F
‘g—o
BAFERERENV T MYKRVWEDTIREBEVWELIUVTAL—T1 2 TDEZAEHE) BEFLVE
REREMEER (EEMEHR LA — b, HEREERSE) 2 CHEO L, BUGEBESERFEEBLOLET,

E1: IC Bk

E2:0 ERTITEER (FR4 4k : 30 mm x 30 mm x 0.8 mm)

2. BEEEHE

15 B i 5 B S = v
£ e E £ VbD 1.7~55 \Y;
TCTHOXXAE 0~VpD \Y%
P T C G O O D H # & E| Vprcecoob
TCTHOxxBE 0~55 \Y%
R E S T E £ VRESET 0~VbD \
)] (3 b=} E Topr -40 ~ 125 °C
F3 . AEREZHEHEBEOLRFELEZOMAETREMERSES L. EEMICELVERZEZE5EZ 50EELAHY F
T, B@FRICHIz->T, FHESERE (T) (£107 CLUTEHEELTBEYET,
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TCTHOxxxE 1)—X

3. iiFiEHE (Top view)

TCTHOX1xE TCTHOx2xE
PTCO PTCGOOD PTCO PTCGOOD
5 4 5 4
1 2 3 1 2 3
GND2 GND1 VDD RESET GND VDD

E4:IRTHOGND IFFESLTVATLD GND ITHEHELTLESLY,

4. BT (Top view)
f51) TCTHO22BE Di5&

[ ] [ ]

PC8

NN
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TOSHIBA

TCTHOxxxE 1)—X

5. @& A7  BRRT—ER

FLAG £&
m A& PTCO HHEHR Hhs47 HRER
RiFHEE
TCTHO11AE 1 pA (Z%) i3 TyaF PC1
TCTHO12AE 1 A (E#) 2] TyaTg PC2
TCTHO21AE 10 uA (1Z#) i TyaT PC3
TCTHO22AE 10 pA (2#) ] Tyiadi PC4
TCTHO11BE 1 pA (1E#) i F—FoRLAY PC5
TCTHO12BE 1 pA (1E#) ) F—FoRLaY PC6
TCTHO21BE 10 pA (IE#) i F—TFo LAY PC7
TCTHO22BE 10 pA (1R#) =] F—ToRLaY PC8
6. 70w
TCTHOX1AE TCTHOX2AE
VDD H] VDD LJ]
& O F %‘} & O
Ref Ref
{1 PTCGOOD Latch ] PTCGOOD
PTCO[] L PTCO[]
k& EI: N
GND2 — RESET [}
Pull Pull
Q] GND1 [Ij GND
TCTHOX1BE TCTHOx2BE
VDD VDD
/N O) ~ ©®
Ref Ref
] PTCGOOD Latch ] PTCGOOD
PTCO PTCO
x I X ~Eh
GND2 RESET
pull Pull
[I] GND1 [I:] GND
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TCTHOxxxE 1)—X

7. YmFEREA
InF 55t BA
VDD BRIHFTY,
GND TSI RIRFTY,
RESET FLAG E 5 R H£#EKR I 5V MNaFTY,
EERHE NIHFTT . KifF& GND BITBHRAEHRAD PTC 4—IX2—%
PTCO 11@%'.,(@?5’!;51’&[_55']l:?ﬁ%ﬁ}i?f )
CDIHFIZHEMND 1 VEBRDIOLEBEFENMUELTLESL, S ERAS
SEXEREMHMT HERMETE (VoeT) DNEEFT HuIEENHYET,
PTCGOOD FLAG EEH himn+T9,
8. BF—%&
8-1. TCTHOX1AE (RESET )
Vb Vprco PTCGOOD
Vop < Vuvio X Indefinite
Vob = Vuvio Vprco < Vper H
Vpp = Vuvio Vprco = VpET L
X : Don’t care,
8-2. TCTHOX1BE (RESET )
Vb Vprco PTCGOOD
Vop < Vuvio X Indefinite
Vob = Vuwio Vprco < Vet Hi-Z
Vpp = Vuvio Vprco = VpET L
X : Don’t care,
Hi-Z ‘(A4 VE—42X
8-3. TCTHOX2AE (RESET %)
Vbp RESET Vprco PTCGOOD
Vbp < Vuvio X X Indefinite
Vbb = Vuwio H X H
Vbb = Vuwio L Vprco < Vet H
Vobp = VuviLo L Vprco = VpET L (Latch)
X : Don’t care,
8-4. TCTHOX2BE (RESET %)
Vbp RESET Vprco PTCGOOD
Vbp < Vuvio X X Indefinite
Vob = Vuwio H X Hi-Z
Vob = Vuwio L Vprco < Vet Hi-Z
Vop = Vuvio L Vprco = Vpet L (Latch)

X : Don’t care,
Hi-Z N4 2VE—F2 R

PTCGOOD M5y F %3 5121 RESET IZ’H'ZENH03 %hH . Vpp &—E Vuvio A TIZL TEERML T,

©2026 5
Toshiba Electronic Devices & Storage Corporation

2026-04-07
Rev. 2.0.A



TOSHIBA

TCTHOxxxE 1)—X

9. BRAIFHE

(FICEEMNLLNMESE, VoD =3.3 V)

Tj=25°C = -t?1~5§25 ¢
B B s BMOE O£ 4 ) By
=/ B4 &K =/ =K
TCTHO1xxE, Vpbp = 3.3V 0.92 1.00 1.08 0.76 1.27 MA
. TCTHO1xxE, Vbb =17V ~55V 0.80 1.00 1.22 0.72 1.32 A
P TCO H #Z 8 & IpPTCO a
TCTHO2xxE, Vpp = 3.3V 9.2 10.0 10.8 7.6 12.7 MA
TCTHO2xxE, Vbb=1.7V ~55V 8.0 10.0 12.2 7.2 13.2 MA
N S £ VDET 0.42 0.50 0.58 0.36 0.64 \Y
E X 7 U ¥ R FE [E| VoetHys |TCTHOXIXE — 0.1 — — — \%
tDET1 PTCOMwFEE : 10mVto1V — 17 — — — us
Lr X K ¥ R B M PTCO IFET :
HFEE : 1Vio 10 mV
tDET2 TCTHOX1XE — 214 — — — us
IbD1U TCTHO1xxE — 18 2.4 — 2.6 pA
}ﬁ % % /JzIE
IDD10U TCTHO2xXE — 11.3 14.7 — 16.5 MA
U \Y; L (o] S 53 VuvLo — 15 — — — \Y;
2 B T X U B M tope — 20 — — — us
RESET #F/\1 LA LELME| VIHRESET 0.84 — VbD 1.00 VDD \%
RESET inF FIL &7 U EHR IRESET — 0.04 — — — pA
PTCGOOD /1 LRIV AHERE VoH TCTHOXXAE, IPTCGOOD = -4 MA, 3.03 — — — — \%
PTCGOOD A—LANJLHABE VoL IPTCGOOD = 4 MA — — 0.2 — — \Y
AL CONTA—E—[FEFREITRIESNBIEETYT,
/ v / \ A 4
— Vuwo DET \ | VDETHYS
Voo A
VpTCcOo
L
c
PTCGOOD o PTCGOOD
2
tope tbET1 tbeT2
tope, tDET1, toET2 BITE K
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TCTHOxxxE 1)—X

10. 7F)r—<a>/—k

10.1. EhEE%BA(TCTHOX1AE, TCTHOX1BE)
A IC O PTCO HAEHE IC AEOBBFRELIZERBIN=Y—SRA—ERETHFEENEFY. HFEXE
NREBEELULELSE,. PTCGOOD HFIT"Low'EH ALET , PTCO inFAREEBXTUT LGS E, BEIMIC
PTCGOOD ##FI3"High” (TCTHOX1AE), 3, LLIF/N\A A E—S R (TCTHOX1BE) [ZEIRLET
PTC H—IR4—DER R ERECRNTIBREEFXTIELET . RALEWEENKIC DEMEEEEER
58X PTCH—IRA—EXR ICHDEHE+HERY . X IC ICBAEHOHRVRICERRFIGEEL TS

LY,
TCTHOX1AE
o
VDD PTCGOOD
f— TCTHOX1AE
GND2
PTC PTC PTC
GND1 PTCO — . 2 )
Thermistor Thermistor ¢ Thermistor 1
77
TCTHOX1BE
VDD PTCGOOD
— TCTHOx1BE
GND2
PTC PTC PTC
GND1 PTCO 2
Thermistor }> Thermistor « Thermistor l
77
TCTHOXIXE DB A S Fv¥— b
Voltage
A
VDD Vuvio 1+ VuviLo
0 » Times
Temerature
A
Temperature Detect Temp.
(set by PTC thermistor select)
0 » Times
Voltage
A v
DETHYS
Vet l |
PTCO T f
0 » Times
Voltage
A
H 7 s —
PTCGOOD 2 2
(X 6) 3 g
L £ —i l— £ —i l—
— — » Times
MASK tpET1 MASK toeT2

20 ps(Typ.)

¥ 6:TCTHOXIBE &4+ —TF > KL A Y HATY,
ZD1=&. TCTHOX1BE M PTCGOOD mF(E"High" DO Y ITNA A VE—F D AHAE LY FET,

20 ps(Typ.)
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TOSHIBA

10.2. BifEEREA (TCTHOX2AE, TCTHOX2BE)

A IC » PTCO HAEifi& IC HEPORFIECICEEESN Tz PTC Y —IR—ERETHFEELSERY. T
BEMNMREBEULLELGSHE, PTCGOOD #HiFIT"Low'EHH ALIESZERIFLEY . PTCGOOD DIESRIFEE
B%9 BI<(&L RESET i FI"High'Z AN T 2 EAHYE Y o RESET lii FI"High" A S TLVSEE KIC (L
RESET #K#&T PTCGOOD ##FI3"High” (TCTHOX2AE). L, LLIF/NA AV E—F X (TCTHOX2BE) &H AL ZE
ER

PTC H—3R4—DERBZERETRANT HEREBETEILET . BRHLILVEENK IC OBIEREERZ
BB EIE, PTCH—IRF—LX ICHDERZETZIRY, K IC [CRADMEHOENORICEMREREFTERL TS
LY

TCTHOxxxE 1)—X

TCTHOx2AE
o
VDD PTCGOOD
— TCTHOX2AE
J_I_——> RESET
PTC | | PTC ) PTC
GND PTCO Thermistor Thermistor ¢ Thermistor l
77
TCTHOx2BE

o
VDD PTCGOOD
—— TCTHOx2BE
[l ——+»[ ]RESET
PTC PTC PTC
GND PTCO Thermistor | | Thermistor

Thermistor l
777

TCTHOX2XE DR A S U F Fx— b

Voltage
A

5=

VDD

i Vuvo “f- Vuvio

0 » Times

Temerature
A

Temperature Detect Temp.
(setby PTC thermistor select)
0 » Times
Voltage
A
Voer \ [ [ |
PTCO \ '
0 » Times
Voltage
A
H 7T  pr——
PTCGOOD 2 g
E7) L2 N il | B
» Times
MASK tpeT1 tDET1 MASK
Voltage  2ousmyp) 20 ps(Typ)
Hi \‘
RESET
L » Times

7 :TCTHOX2BE &4+ —TF > KL A VHATY,
ZD1=8%. TCTHOx2BE M PTCGOOD i F & High" DX Y ITNA A VE—F D AH A EGY FET,
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TOSHIBA

10.3. PTC H—3SR4—MDEBEH %

PTC H—IRA—(IHIRMEREULLELGDHBERENRBIZEF I 2EMEE2ALTEYET ., COEMEEEE
PTCO HNERTHRETSH PTCO BE (Vprco) MLELMEEE (VDET) X 5E. PTCGOOD i+ (X" Low'%
HALxd,

KICHED PTCOEATRICIZ 2 DDEENHY. PTCO HAERICHLTEET S PTC H—IR4—D K
ENERLBYET, TEREISEZSLY,

TCTHOxxxE 1)—X

10.3.1. PTC y—3R4—% 1 AEHT5IHE

PTC ¥ —3R4—DBRAFHEREABEFHENED a LG FRICK IC TRET AT UTOREZSE
[ZPTC H—3RE—ZFEEZELN,

Voer (BX) _ _pr oy sxs—mampnin < — 0er (B)
lpTCO (Hilj\) xa lpTCO (Hij() xf3

. = _ - - BEEFIEE
a: PTC 4 —SRA—EHEDRE (a e a#;m@)

B: VDETY—IU&R# 10 = B = a4 T HRITEREL TS,
FEPTCH—IRA—DEHRIESDE v—IUFEED L FHETL TS,

Bl) 118D PTC 4—IRX42—ZAL\=158 DEMESH)

o e PTCO i AEH PTC H—SX8—iEHifE (25 °C)

o (1) a=50,B =10 a =100, B = 10
TCTHO1xxE 1 uA 17.8 kQ ~ 27 kQ 9.1 kQ ~ 27 kQ
TCTHO2xxE 10 pA 178 kQ ~ 2.7 kQ 910 Q ~ 2.7 kQ

10.3.2. PTC H—SRXA4—%EH (NB) =RT 5184

BHOPTCH—IRF—%HAT S5, 25 °C TOEMNEAR —DHBERVDIELHELET . R4DHIER
BZERAYTHEE. BHEERETAE IC ARETHIENBNELS . BREROEHIENEZ TS ICREFOLTE
RN, ##TES PTC H—3IRZ—DHRAKEIL 30 BZ B RICL TS,

f5l) 25 °C TRI—DEMETHS NED PTC H—IRF—%FRAL. TD535 1 DD PTC H—IXRF—HBES
NIBHED o FEE-ZBRIZK IC TRETBICIE. UTORETSEIZ PTC H—IRF—FEELZALY,

Voer (BX) o1 y—szp—msstmtifm < —oeT (B0)
lptco (&/1) * (@ +N-1) lprco (BK) x (B +N-1)

N: PTC H—3RX42—#

a: PTC H—3R4—iEHiE D e (a = E”:zﬁi ) alE(4 + N/2) x B LLEEBERIZHEFEL TS,

B: VDETY—U U RE B IE N + 10 2B RIZEREL TS,

/I PTC 'U'—:Z’)" @*R*R'ibo% 7_//€%J€0)J:s nXu-I-L/—C(T'éL\

EHERBCERINDIEE. BRBEERBTAEK IC MERETARIIENENLS BREZOEHENEZ T4
BEO L, ZERALFESLY,

) N{E®D PTC Y —3IRE—ZRAL\=155 DIEHLIES]

—= — il °
3 PTCO HHEFR PTC 4 —3X 53— (25 °C)
wE (1) N=10,a=180,p=20 |\ '0-9=300.6=20
” ’ ’ (aZRELI=EE)
TCTHO1xxE 1 pA 4.7kQ ~9.4KkQ 2.8kQ ~9.4kQ
TCTHO2xxE 10 pA 470 Q ~940 Q 2800 ~940Q
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TCTHOxxxE 1)—X

10.4. BB L

TCTHO Y —XDHFREAFEK . ERFEREZIA T NERNERERTHRHELTLETS,

EREFREUTISRLES .

[EREH]
FR4 E#x : 30 mm x 30 mm x 0.8 mm

400
@ FR4 BEiR3EZ%
) @ H1{K
300 \\
=
£
a
200
K N
mo
100 \
\\q
0
-40 40 80 120 160
BBERE Ta (°C)
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TOSHIBA

TCTHOxxxE 1)—X

11. K=

BICHREMNLZWMES. Voo =3.3V, Verco=0.61V,Tj=25°C

PTCOHAER IpTco PTCOHAER IpTcO
TCTHO1xxE TCTHO2xxE
14 14
< <
213 313
S 12 812
o o
11 P -1
S 1= b—
i 1.0 _T @Hﬁ 10 I | —
R 09 Roo '
. T
S o8 Tj S 8 i
E 0.7 eammme /) °C oo?)5 OC E 7 a0 OC c—250C
850C  emmmmm125°C 5 850C  emmmm125°C
0.6
15 20 25 3.0 3540455055 15 20 25 3.0 35 40 45 5.0 55
BREEE Vo (V) BEEE Vpp (V)
HEER Iob1u HEBER Iobiou
TCTHO1xxE TCTHO2xxE
3.0 16
Tj 2
3
&:‘_ 25 0 °C em—25 0C = 1
o
= 85°C w125 °C a
2 812
£ 20 "
e, —— | i 1 |
2 @ 10
il T
P s 8 e -4 °C e )5 °C
o] 0
1.0 . 85°C  emmmm1250°C
15 2.0 25 3.0 3.5 4.0 45 5.0 55 15 20 25 30 35 40 45 50 55
BREE Vpp (V) BREE Vpp (V)

BREEE VDET

=
o

o
o]

o
)

o
SN

o
N

o
o

-40-20 0 20 40 60 80 100120140
BE T (C)
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TOSHIBA

TCTHOxxxE 1)—X

TCTHOX1XE BhiEIRT TCTHOx2xE BhEIR T

Vop =3.3V,Vprco=0V~061V Vob =3.3V,Vprco=0V ~0.61V,
VReser=0V~1V

Vprco 0.5 Vidiv

VPTCGOOD 2 Vidiv VPTCGOOD 2 Vidiv

Time 10 ms/div Time 10 ms/div

I RFMERHOERFICEEDG VR YREETELESEETY,
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TCTHOxxxE 1)—X
12. 5\
ESV(SOT-553) B mm

5[ 4[] ]
l|"‘.'lll' u
o <
el F
o
U0 5
0.5 0.5 0.12 £0.05 |
=z T

=02 +0.05[6]0.05 @A

Ta
Q
| |
i S O | Y
(]
i !
i |
< 4+ o
BE:2.98 mg (B%#)
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TCTHOxxxE 1)—X

HamRY KL EDEREL

XU FEZELUVEFOFEALL WVICEFEETZLT &) E0OWET,
AEHICEBEINTWAEIN—FDI7, YVIFIIT7ELIUVVRATLZUT IR&F] L00WET,

o RERICEHT HIFHF. FAEHDBENRE., HTOESLEICLYFELGLICEREENDSZEAHY FET,

o XEICKDHHDERMDEABL LICABEHOEHERELELFTT ., Tz, XBICKILLUHDFROREERFTA
BEMEGEHERILEETL, BHABTIT—OEEEZMALY., HIRRLEY LGWLTLESL,

o UH(FFE., EEMORLIZZOHTLEITA, FER - A FL—VHRRF—RICEREBFTEIHET IBELH
UFET, AEUGZFEATECSAR, AESOLREHOHEIZLVAES - BEK - HEAREINDZZLEDLH VK
SN2, BEHFHDEEIZEWT, BEHDN—FII7 - YIFIIT7 - DATLIZRELRRERFAZ1TS5 L%
BRWLET, 4B, BHBLUFERICKRL T, AERICETIZFOER (KAEH. tHE. 7T—422—
b 7FUH—Yar/—b, FEFEEENVFITVvILE) BEUKRMENER S S8 0OMKTHAZE,
BIERBAZEL EEZCHEDLE, ChIT->TLEEW, £z, LREEHGEICEHOERT—42. K. REEIC
TIRMMHLEARAS. 704554, ZILTY X LEFOMIGARKRHL EDEREZFAT 58X, PEHROHGE
MBIV RTLAEARTHRIZEML., FEROEFICEVWTERAEZHIBIL T &L,

o AHEZIL, BHAICEWVRE - EEMNERIN, TEIETFOHEOLBENESR - BRICEELZRIZTIERN, B
AEHMERELE5ISEITEN., 3 LLEHESICRAUNLEZEEZRIZTENDOH 515 (UT “BERAR” &1
5) ITEAINDZELEFERSNATVERAL, RIS TVWER A, BERRIZIIRERFHEEHEE. Mz -
FEHES. EEMESE (EmERSHES) | B - mERER. DEEERSRLENSENETHA. RERIZEBIZE
HIOHARIBREET, BFEARICERAINEBEICE., SHE—VOEFFEAVNERFA. . FHEISHE
¥BOFT, FEFHEE Web U4 FOBEIWVEDLE I =L L EBINEHE CFEELY,

o XERENE, B, VN—RIOZTIT, HE, HE. BIE. BRHEFLGVLTILSEL,

o ABMZE. BN DES. RAIRUSRHICEY., BE. A, REZELESA TV LIERICERAT S LIEITE
FEA

o AERICHH L THLHEIMBEREL. HAOKRMENE - CRAZHAT H-HO0LDT. TOEAICKEL TAHHR
VEZZBOHMMMEEZTDMOERNICHT SRAEE-EREEDHEZITILOTREHY FHA,

o AR, EEICIAZRMELRIEERELAUMNGELLAFRENGVRY , H4EF, AESRE L UEIiTERICE L
T, ARMICHLEATRHICL —UIOREE HAEEBEDORIL. BMMEORKRILE. BEBHUADEHDORIE. 1RO IEHE
ORI, F=FHOEFDIFREFRIEZSTCNNICRLLL,) Z2LTEYFEHA,

o ABM, FEREABHITHBE SN TLLEIMEREZ. AERREROFARFOBN. EZFRACEH. HHWLE
TOMEEREOBMTHEALLGNT S, £z, WHICERLTE, THEABERVUSEESZ]. TREH
HERRA %, ERHIBHEEERZETL. ThODEDHDHECAICKYBELGFREITOTLLESLY,

o ABLD RoHSEEMG E., FHMICOEF L TREAERNICLTAHERBOEFTHEHAVEDE (S, X
HAOTHERAICELTIE. BEOMEDNESR - FAEENT 5 RoHS HERFH. ERAHLIREEEESE 7N
BEOL, MODERICEETT LD CERCESL. BEHESINDERTEETLAEVWI EICLYELEEEIC
LT, fE—YnEEZAELVIRET,

RETFNARAKANNY — I =1L

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