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TOSHIBA

TC78B041FNG/TC78B042FTG

Tr R
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TOSHIBA

TC78B041FNG/TC78B042FTG

B4 HC: TC78B041FNG (SSOP30)

<TRAL B>

TRI:

OSCR |:

MODE |:

HWP [ |
HWM [ |
HVP [ ]
HVM [ |
HUP [ |
HUM [ |

VREF |:

LAAJ |:

LA [ ]
LAL [ ]
FG [ |
FC [ |
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TOSHIBA

TC78B041FNG/TC78B042FTG

B iHiR: TC78B041FNG (SSOP30)

51 = SRS i3
1 TR acillkecra el
2 OSCR BB A BRI
3 MODE % VSP WE A G
4 HWP W-HIEE /R S HIA(+)
5 HWM W-HHE RIE FHIA(-)
6 HVP V- RS TR (+)
7 HVM V- RS T HIA()
8 HUP U-tHE RAF FHIA(+)
9 HUM U-FHEER{E THIA()
10 VREF 5V LA Rt 5]
1 LAAJ T B SR A ARG
12 LA AR bl NG
13 LAL BB VSP AT A BME A S
14 FG THEHE ok it 51
15 FGC P FG 5l & FH A 5
16 VSP LU LIV ER TRNG]D )
17 VCC R Y L s 5
18 RES B RATIE N S CERRD
19 LAS NS RE: IESR AR, B ET A DR
20 IDC WELHi1 6 L RV FR) B N 5
21 RSI HErU 1 Shitd AT A R R S|
22 RSG a0 ) it A B S|
23 GND 5]
24 WL W-AR% 51 (IR A45 5
25 VL V- ST RIS (S 5O
26 uL U-HH%TH B U5 0455
27 WH W-AHERTH 51 G445 5D
28 VH V- S G (55D
29 UH U-HR%m 0 ST Gyl {55
30 CWCCW i) 1E 171/ I [ T B0 N 5 1D
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TOSHIBA

TC78B041FNG/TC78B042FTG

B4 HC: TC78B042FTG (QFN32)

<TRAL B>

HWP
HWM
HVP
HVM
HUP
HUM
VREF

LAAJ

W &

8 8 x g r T < 1

S O K O 53 = =2 5

24 23 22 21 200 19 18 17
25! 16
26! 15
E/ A A i
26! 13
29! 12
30! 1
st 10
32! O ‘9

12 3 ) 5 el 17 s

VL

WL

GND

RSG

RSI

IDC

VREF2

LAS

SRS TH 0 A 6 4 J@ 7 (E-PAD: RF 8.3 mm X 3.3 mm) 5 GND #4z, [Ky'e 5 Pyt b i i <%

%,
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TOSHIBA

TC78B041FNG/TC78B042FTG

B R : TC78B042FTG (QFN32)

51 = SRS i3
1 LA Ve T A S
2 LAL BB VSP BT A IRAE A5 5]
3 FG zaineu i THiks(Y
4 FGC L% FG 5l s E A5
5 VSP LU ULV ER TRNG]Y )
6 VCC R Y L s 5
7 RES i A SR GERD
8 RESX B RATIE N T Bk
9 LAS LW 15775 = P S P28 4 SV 5 <[22 B
10 VREF2 5V EAE i R 5t 1 2
1 IDC L) £ e VA PRV AN S
12 RSI I B B AT A E ]I
13 RSG HEL I 1 Shik A R FEAE S| A
14 GND Ho 5|
15 wL W-HBEH BB (RO 45 5O
16 VL V- S AR e 145 5D
17 uL U-HH%a 51 R 155D
18 WH W-AR% 51 Gl {55
19 VH V-RHE S Gl e a5 5
20 UH U-H%a 51 G {55
21 CWCCW Pt 1E 170/ B 1 e O N S A
22 TR BEE AL AR
23 OSCR W A R AR
24 MODE % VSP BE A G
25 HWP W-HIEE /RIS HIA(+)
26 HWM W-HHE RIE FHIA(-)
27 HVP V-HHERE T HIA ()
28 HVM V- RS T HIA()
29 HUP U-tHE /RAF SHIA(+)
30 HUM U-FHEERIE FHIA()
31 VREF 5V Bk i R H 5]
32 LAAJ T B SR A ARG
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TOSHIBA

TC78B041FNG/TC78B042FTG

/O 253k B B%
H TR E 1, 7T RE AT 055 550 PR % ] B 2 H A [ — R4
GIYE B SIS /of5% 1/O P HL B
VREF VREF VREF VREF
HUP )P/ /‘( %
HUM
s HVP | Hey-ukiidt 18/fosc = 2 us (JLFL{H) 7 =y
HERfESHA o 3
HVM ¢ >
HWP o
HWM x x
77 77
. IEEENEE 1PN
L35z ULV 1PN VSP 0\l O 5] 10V
VREF VREF
Tz v L T P IRV A
P HBIR 5 AR B OSCR 12
2 R =22kQ, fosc = 9.22 MHz (M7 I l
VREF VREF
UH
VH
B fs S WH
Vo e 2mA GRKED) -
T kst ) VL wE "
WL _{
FG
5V B R i VREF [VREF: 5V (Ji%1H) (35mA (mwKHE)
5V EEH R 2 VREF2 |VREF2:5V (#t%{f) (3mA FAMHE))
(Note)
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TOSHIBA

TC78B041FNG/TC78B042FTG

AT M DI RE

fEI — 2 A L.

5| R 5| S o155 1/O P4 30 H 1%
BT UEP A 18ffosc = 2 us (JLAU(E)
TE R R R CWCCW
H: i (CCW) S
L/Open: 1E[ (CW) =
—
VREF
Br kRS 18/fosc = 2us  (HLAYfE)
VSP & B IEFmA MODE
H:VSP i\ (B #EHD
L/Open: VSP #iN (A HI) >
=
VREF
B Iedias 18/fosc=2us (HLAE)
R v m /1\
FEFASI E SN RES HiOpen: H(E
L fZ1k (eafES%t: 1K)
Ky 22y q — 1)
e RESX Br k% 18/fosc = 2 us (HLELAE)
RS TN o b
H: ik Cmfs St f€) « >
L/OPEN: #{E § 2;[
10 kBN L
iH FG AMEEMA | FGC j>
A FH B — 5 BN FL S o
VREF
32 YRR
R AR B LA j>
5 F B — S8 B N L
VREF
. i 4 RPN
A ERBER | g
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TOSHIBA

TC78B041FNG/TC78B042FTG

5] Eatid 5 A5 I1Of5 5 1/O P 8 FEL i
VREF
16 ik A
V'SP AT A R 1 LAL
A F A — 52 BN L
VREF
64 FIEFHAN
SRR R RTE TN LAAJ
A5 FH B — 52 B N L o
i H FEL L PR A1 IDC B ukikas 18/fosc =2 us  (HLENE)
RSG
RS u
1 F & Shi# i M Thfend, 7€ RSI A RSG 2 [a)i
ERIFEEINRsRIETPN RSI By LR .
VREF
FE S Rl 3 v A RSG AN B B AT A TIRERT, K RS A1 RSG %2
F| GND.
: RSG
VREF VREFVREF
T’
CERIR=22a ol ey TR T B 2R AT H LB A DU -—<i1:

. RESX 5N VREF2 31X H T TC78B042FTG.
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TOSHIBA

YT RAUEE (Ta =25°C)

TC78B041FNG/TC78B042FTG

b et WU L<¥ys #VE
FEL Y5 FL T MVCC 18 \Y \Yele
MVIN1 -0.3-18 v VSP
MVINZ 0.3 - VREF+ 0.3 v HUP, HVP, HWP, HUM, HVM, HWM,
LTPNCENE S ’ ' TR, OSCR, FGC, LA, LAS, LAL, MODE, LAAJ, RES
MVIN3 -03-6 v RESX, CWCCW
MVIN4 VREF+ 0.3 v IDC, RSI
MVoutl 6 v VREF, VREF2
T L
il &
MVout2 | -0.3-VREF+0.3 v FG, UH, VH, WH, UL, VL, WL
i H FELAL MIOUT 2 mA FG, UH, VH, WH, UL, VL, WL
. VREF (VREF+VREF2) ()
VREF #i tH B3 MI 35 mA ) .
ik refout GEf$E VREF2 Hith i)
VREF2 fi i i Ml efoui2 3 mA VREF2 (%)
b1 187 W TC78B041FNG (SSOP30)
- ° ' 3235 7F JEDECA JZHT_F I
Thi
b2 405 W TC78B042FTG (QFN32)
° ' 2378 JEDECA J2HT LI
y WA SR e TR Va5 K3 R AN B
JEI B - - °
TARRAE Topr 40 - 115 c i T G (150°0).
TPt Topr -55-150 °C —

[~ 2 B 240 0 B R MR — AL AE AR A IR A A AN B R 0 1
PRI IR HUE . AN E T, BURBORLG, IF R e M A 524 .
TEAERSE TAR T A IC.

¥: VREF2 5| XA T TC78B042FTG.
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TOSHIBA

TC78B041FNG/TC78B042FTG

TAEVER (Ta = 25°C)

et iR HeME | URUE | BORME | #A #UE
HLJR LR VCCopr 6 15 16.5 Y vCC
PR35 A fOSCopr 6.8 9.22 | 155 | MHz —
VSPopr 0 — 7.3 \Y VSP:IE# $1l
bE3i-2 ULV 1PN
VSPoprT 8.2 — 10 \% VSP: A

Tht (fEs%H)

Pp-Ta Ppb-Ta
2.0 5
(1) %2 7E JEDECA EHR L1, 45 E JEDECA JZHR LI,
Rth (j-a) = 66.9°C/W. Rth (j-a) = 29.4°C/W.
1.6 @ \ (1M1 Ic 4
\\ Rth (j-a) = 145°C/W \
S N\ S N
= . N = 3
& A &
® o8 \\ ® o
R @ \\ N R \\
N \
0.4 \\ \ 1 \\
NN \
N A \
0 M 0 \
0 50 100 150 200 0 50 100 150 200
IR Ta (°C) WG Ta (°C)
TC78B041FNG (SSOP30) TC78B042FTG (QFN32)
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TOSHIBA

TC78B041FNG/TC78B042FTG

B (BRIEABME, Ta=25°C, VCC=15V)

e 5 MRS BME | JBUE | BOKE | B
R Y5 LA ICC VREF = OPEN 2 5 8 mA
IIN1 VIN = 5 V:CWCCW, MODE, RESX 25 50 100
[IN2 VIN = 0 V:FGC, LA, LAS, LAL, LAAJ -1 0 1
PN IIN3 VIN = 5 V:VSP 17 33 70 pA
[IN4 VIN = 0 V:RES -100 -50 -25
IIN5 VIN = 5 V:RES -2 5 10
H |CcwCCcw, MODE 2 — —
VIN1 L |cwcCcw, MODE 0 — 0.8 \Y;
Hys [CWCCW, MODE (&%) — +0.1 —
HVTH | RES, RESX — 2.6 2.7
VIN2 | LVTH | RES, RESX 2.3 2.4 — \%
Hys [RES, RESX (Z%{H) — +0.1 —
LN T |HKPWM, ON H%H Pt 7.3 7.75 8.2
H | HBHLET —& K PWM, ON =Lt 5.1 5.4 5.7
VSPA - \%
M | BB ¥ b g E RS 1.8 2.1 2.4
L |#e19 OFF —kilHr 0.7 1.0 1.3
T |HKPWM, ON 5%t Pk 7.3 7.75 8.2
VSPB| H [HHLZIT —& K PWM, ON H=Et 4.7 5 5.3 \Y
M | BB ¥ G g E RS 0.1 0.2 0.3
VAD4 LAS (Z#%{E) 1.125 1.25 1.325 \Y
VAD16 LAL, FGC (Z%1{H) 0.281 | 0.313 | 0.331 \Y;
AD i NHLE STEP %)%
VAD32 LA (ZFH{E) 0.141 | 0.156 | 0.166 \Y
VAD64 LAA) (ZH1HD 0.070 | 0.078 | 0.083 \Y;
N URE S ZE RN 40 — — mVpp
E/J/_{ '51;%% H _ _
N Ea i X PNGEEN VW 0.2 35 \%
NI i VHhys (Z%EH) +1.5 +7.5 135 | mv
H VREF — VREF
EIRIC A VHIN HUP, HVP, HWP: HUM, HVM, HWM = VREF/2 -1 \Y
L 0 — 0.8
HUP, HVP, HWP =% /X IC fii\,
Thallr HUM, HVM, HWM = VREF/2, OSCR = 22 kQ — 4 — us
o UH, VH, WH, UL, VL, WL, FG: |7t (Z%18)
A N ZE IR I ]
HUP, HVP, HWP =F /K IC #i A\,
Thalf HUM, HVM, HWM = VREF/2, OSCR = 22 kQ — 2 — us
UH, VH, WH, UL, VL, WL, FG: F & (Z3%1t)
VOUTH IOUT = -2 mA: UH, VH, WH, UL, VL, WL, FG VREF | VREF —
-0.78 -0.3
VOUTL IOUT =2 mA: UH, VH, WH, UL, VL, WL, FG — 0.3 0.78
VREFA VREF = 0 mA: VREF, (VREF2 = OPEN) (i 1) 4.7 5.0 53
o 1 o VREFB VREF = -15 mA: VREF, (VREF2 = OPEN) (i 1) 4.7 5.0 53 v
VREFC VREF = -35 mA: VREF, (VREF2 = OPEN) (i 1) 45 5.0 5.3
VREF2A |VREF2 = 0 mA: VREF2, (VREF = OPEN) (iF 1) 4.7 5.0 53
VREF2B |VREF2 = -3 mA: VREF2, (VREF =-12 mA) (/& 1) 4.7 5.0 5.3
VREF2C |VREF2 =-3 mA: VREF2, (VREF =-32 mA) (7% 1) 45 5.0 53
o ILH VOUT =0 V: UH, VH, WH, UL, VL, WL, FG — 0 1
i H U ERLUAL pA
ILL VOUT =5 V: UH, VH, WH, UL, VL, WL, FG — 0 1

12
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TOSHIBA

TC78B041FNG/TC78B042FTG

etk Ginc] MR 2% RAME | BEME | BOKME | SAE
i OFF I VOFF(18) |OSCR=22kQ IOUT =2mA (Z#%1H) 1.7 2 2.3 s
BB I A]) VOFF(20) |OSCR=20kQ I0UT =2mA (Z¥%{t) 15 1.79 2.07 us
fosc(18) OSCR=22kQ (Z#{i) 8.29 9.22 10.14 | MHz
fosc(20) |[OSCR=20kQ (Z#f{H) 9.06 | 10.06 | 11.08 | MHz
PWM 53 iz FC(18) OSCR=22kQ (Z#{i) 16.2 18 19.8 | kHz
CERBANAD FC(20) |OSCR=20kQ (Z%it) 17.7 19.6 217 | kHz
ﬁ*%ﬁ;ighﬁ - TON18OMAX | (Z#1H) (Note2) | 96.3 | (Note2) | %
%kiiﬁﬁiﬁ = TON120MAX | (ZH1EH) (Note2) 85 (Note2) | %
/N o A B TONMIN (Z%{H) — 0.2 — %
A LA R ) VIDC IDC 0.48 0.5 0.52 Y
CEM Rl KPS TSI TIDC IDC OSCR=22kQ (Z¥#{H) — 3.2 — us
VCC(H) | %I A BfE 5.0 5.5 5.9
VCC 5 1ias VCC(L) i tH O P M 4.5 5 55 \%
VCC(H) |#iNHERE (%) — 0.5 —
VREF(H) |t T & s 3.7 4 43
VREF i ¥4 VREF(L) | %t 5% P s 34 3.7 4 Y%
VREF(H) [fIANHIERE (Z%EH) — 0.3 —
TONTR TR =0.01pF 3.7 5 7.4 s
TAEEE (3%
TOFFTR TR =0.01 pF 22.2 30 44.4 s
R AN (S3F%E
TR=0.01 uF
LS SR FTR e 68 100 132 Hz
ICTR FRHER (SHED 2 3 4 HA
IDTR R (S%1E)D -4 -3 2 HA
VHTR G (S%E) 2.7 3 3.3
VLTR EMRE (S%E 1.35 15 1.65
I Sl AT A 10 EL A DS 52 VRS (%) -1 0 1 mv

ZHEH: WilE. 3B FIR S REATNR.

Notel: VREF2 5| FT TC78B042FTG.

Note2: HHT¥irt iz L e @ 4 e P s ], e oK 3088 47 380 508 B2 P e R AN B /ML S5 B BUELAR I, 9 FLX S8 3 R T HE
fHAE, MFREEEIEMNLER, XS] fE s A A AT E =

13
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TOSHIBA

TC78B041FNG/TC78B042FTG

TheeHid

1.

HABIT
JREN, EHLE 120°# [ AKET . R RS SR E LU 1 Hz SCE s R e al ik i rAarE. G

0 (B3 <f<1Hz: KWz (120°#A)
1Hz < f: 1E3Z3E PWM IRZ)  (180°#:[a)

H: BIRGAE (fose) SN 9.22MHz B, MWERESEI T — M5 MU A LN 0.167s. [Hifi, —ANER
L 1Hz ((6x1536000) /fosc).
78 £ 1Hz BEUL BB, EEAUARYE LA 5IBHIR) a2 0830
78 f 2 1Hz DUR SRR R A A e iRz 7 D B, AL 120°#:m) GRERTAHN 0°) IR3).

SR PP IR B R R B

FEWERT B (JRHHIER: fosc) HI OSCR 3IHIHIL (R) HE. EEE PWM SR (IR, 5 AR FAr

JNo X4 OSCR 5l JHIFTEFE (R) SN 22kQ B, #REAFEN 9.22 MHz (HBUED, MR N 18 kHz (HEMED.
WP Fe = fosc /512 (Hz)

OSCR 5| FEAE B PWM S CGRHIE)
HPEME [kQ] fosc[MHz] (#AUE) Fc [kHz] (JLR{E)

27 7.62 14.9

24 8.5 16.6

22 9.22 18

20 10.06 19.6

18 11.08 21.6

16 12.33 24.1

15 13.07 255

FEX B A (XX FIERT)
7 AR 0T 0 2R T2 R TF 308 PWML SRl SH1IA) A LAy s A SEAEIX N 1A . (FE TE 33
BN, 4 A 7 H PR BT ZSE X B 1))

Td = 18/fosc
4 fosc~9.22MHz itf Td = 2 ps, Hrt fosc UH : ;
NFEMER B (JRGIFO. (VH, WH) S R B
Td —I P Td
UL i ' i

(VL, WL)

14 2019-4-12



TOSHIBA

TC78B041FNG/TC78B042FTG

4. WARES
<ERERAFMA>

Fopsd N EEE: VW =0.2F]35V
WA G: VHhys =7.5mV  (JLEE)

HUM

VS =40 mV 8P 1

<E/R IC BA>

A% ERF 1: HUP, HVP, HWP =GND #| VREF: HUM, HVM, HWM=VREF/ 2
BB R 2: HUP, HVP, HWP =VREF/ 2: HUM, HVM, HWM=GND %] VREF

15
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TOSHIBA

TC78B041FNG/TC78B042FTG

5. TRk H
IC RIEE RME S iEse kel . FGC BImT LAYk pd. A A — Rk 2RIE U MHINERES Lk, &
ANHA 3 Wbk, MREEAHS U M.V HE W MRE BT TR AR .
EEIRIES (UMD BIFRLN 0.68Hz B & (%4 fosc=9.22MHz) [EW T, it el il 1.5 MM, F4
AL 2.4 8¢ 2 35 0.8 Mkt 24 f/NT 0.68Hz AF, BAIASAER. BT B HE RS E RE S HIHEEAH
#, FIABER FG 55 RAWE KRG S HS A,
1E STEP8 H, #u[mf5 5 Wi e #E . IERUERT AT EINT: BAr/A ) = (0.6xHZH (%)) -0.94.

FGC[V]
STEP - FG
GE) 100
0 | 0.00 /A1 3 YKk -
1 0.31 A 2.4 Rk L To
2 0.63 e 60
3 0.94 S o0
A 2 Wk 40
4 1.25 3.0
5 1.56 . . 20
A 0.8 IRk o
6 1.88 1
— 0.0
7 2.19 A 1 D000 0625 1250 1875 2500 3135 3750 4375 5000
8 2.50 M 2. BT A e FGC HIEV]
9 2.81 A 1Rk

. FGC 51 B B E L & — N R . RS VREF 5 f R TR E, BT RE VREF 51 f £ ).

<FG {55 W FFE>

HUM

HUP

HVM

HVP

HWP

I S

STEP3/4 :

sterse_J T downl Lt T o (L

sepe [ 1 f 1 | T 1 ]
AL M ETEL 1=4 40%H), HETMH=L 230 2 A 2=2) 60%HT, BT =2 35°

e [ L L L ]

e R R ARG, HOY T T EREREAT T . 2.4 2. 0.8 BkpPE R T RE S E R G S AR .

16 2019-4-12



TOSHIBA

TC78B041FNG/TC78B042FTG

6. BEFEE

I VSP SR, R A S R S A b, R R LA
f# /il MODE 5| JIm] AfE A H1 B Z 8]k 3 VSP 51 I S ARt

MODE 3| i VSP 5| i f% AN
= B #iz{
Low/OPEN A

<VSP 3| Ji%IA: A, MODE 3[}§: Low/Open>

(1) HEmAHA: Vsp <10V
ez S AR A (DT BREN A8 B B .

(2) HEMLSHAN: 1.0V <Vse<21V (RIFD
BN )5 5 DAL 52 A BIRR 8 8 BRI . ON 8Lk £ 8% (40/fosc)

(3) HJEMmAHIA: 21V <Vsp<7.75V
I WE 256 PR KA ON HE . Vep N 5.4V (IUAUE) BRLLE, #iH ON 525 th i i KA
TE 7 W SRS HAN], ARMIHe {5 5 2= DL 2 B goa iR 8t 8 GG, ON S5 Lk: £ 8% (40/fosc)

TEE IR T (2 fosc=9.22MHz I}, ig# 8K <1 Hz), Vsp 81 2.1V Ja #1815 5, HE0ERIE# L 1.5ms
(%AM%: fosc=9.22MHz). e (24 fosc=9.22MHz I, JgsiZe=1Hz), Vep#id 2.1V J5 374
H {5 5.

e BB, RIFERMEBAE S (1.0V<Vsps2.1V) —BXINTa], LUK e M b H e 4T 7 Ha
(4) HIEMAHIAN: 7.75V <Vsp< 10V CEYLE IR

FEIESZ IR, FHL LA A A e

Bt ON o 28 PR R B R AR

i RSB, BRI IESZ I AR o A R B A LAS 51T 360° IE5Z B AL, KIRLE 2
60°1E5% 3 Z A7 .

PWM 575tk

PN T .

H H H Vsp
1ov 21V 54V 7.75V v

() 2 (©) 4)

T VSP 5| BIEEASIRAS I B B T2 — N MR . 1Z(EARYE VREF 51 ST RCE, FIERE VREF 51 B R3] .

17 2019-4-12



TOSHIBA

TC78B041FNG/TC78B042FTG

<VSP 5|fiFA: B 3\, MODE 5|fl: High>

(1) HEMLSHA: Vepr<02V (RIFD
TR 15 58T R GRBEERD. ON H=t: %) 8% (40/fosc)

(2) HJEmAHA: 0.2V <Vsp<7.75V
I WE 256 PR kA ON HE . Vep A5V (JLEUE) BELLE, %l ON S th R R

FET7 BRI E] AR 7 552 DA F s RREOT IR (BB D . ON St %) 8% (40/fosc)

IR T (Y fosc=9.22MHz I, JEfE#Hi%<l Hz), Vepiid 0.2 V JEHBEmES, SRR
1.5ms (%M. fosc=9.22MHz). {EJiREEM T (24 fosc=9.22MHz I}, Jigks#i%>1Hz), Vepilit 0.2 V 5
SLEPET R RE S .
e BEIN, BT RACMELAE S (0.2 V<Vsp) —BINFIA], LUK AT AR o U5 64T 78 H

(3) HUEMAHIN: 7.75V <Vsp< 10V CELE IR
TEIESZI IR, H L DA A £ e
it ON (523 Lb ffdr e K AH .

Vi FEHRIZEE IR T, BRI IESZ I AR o A R B LAS ST 360° IE5Z B AL, KA E 2
60°1E5% I Z A7 .

PWM Duty

Vsp

0.2V 7.75V v

() ) (©)

T VSP 5| ISR AR B2 — N IR . 1Z{EARYE VREF 51 ST RCE, FIERE VREF 51 B B3 .
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7. BB AT AT AR IE LA R

LAS 51 W] LA B I 0 AR AT Ay T . LA e
STEP LAS( fi;EM ER T T LA 311 B
1
) R T R R
0 0 IE %3 (60°) B H2 H
(INPAC: EIfEkfzish) .
. RN LR
! 125 EZH(S60IRE (INPAC: HEAfTEHD) 0 5332 4
2 25 E3(360°) f B SN ﬁﬁ%ﬁ ;f/iﬁfﬂfﬁ‘
3 375 T3 (60°) T SN &E?foﬁf;ﬁﬁfm’
-~ v

e LAS SR B B H 2 — /N IR . 2R VREF SURH E#EAT IS, BILElE VREF 51 A L) .

<HHT FIThRE>

(1) B3hEATAEHFITIEE (nPAC: & RRAHALIEH])

STEP

1.0

0.0

3.0

2.0

0.000 1.250

2.500
LAS HJE[V]

3.750

5.000

B AT A 2 T BE AR B 7R A5 5 AR S 5 AT R IE, A58 U ARt LI A 20 52 S A T I e B R Ak T O L

EAER PP O R B A I th B, I HLICIR 2 B M IR B IR Fy, RS A A — AR AL,

MEELE 4 AT

ZERAEILIERT, B2 (0.94°) G Sh i ARG, GER . 0°F) 58°), JFAL IR i il i A XA H »

WERECRAILHL, WA 5 AR ALA 222

UEAh, 2 UASLE S S U MBI ARG5S R LU I B, B Sl Al A 2] DhRERE U A e i i 0 % 52 S
ROESI P B 0z B . [Hk, 2 U AR A3 I F A2 XA 5 U ARt r AR R, ra ALK R A B it .
T RSI A1 RSG 5| Ji g 73t HiL BEAS 0 PRI A 2 52 X, 75 22 RSI 51 AT RSG 51 B i - 15¢ FL B $2 4 e
H Bl AT A DD RE -
UEAh,  BERS S Y IE S E S AT AR R A E  (RVE RS S — D) e (Finpac). FRFIME (Finpac)
WRAE PWM SR CREAIR) AR IR E . KA ARN: ‘Finpac=PWM S5 x{ (30+4Hf) /540) . ¥ &

e PR PR AR, B ShE T A D EEn

RETCIZIZAT -

B PWM #i%=16.2 kHz, #8467 (LAAJ 5]JIThAE) =0°i% %, Finpac=900 Hz.
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Low)>

<BE ZhB R A KR B (CwCCw

1/ A

%)

T

=
B
<8
€5
SRR R A L . O )
Pl
% E
W
o

Fa 3
o

Nroy
ot

U-AR% i

+30°

0°

+30°

MR IEAE

LAAJ 5| i
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High)>

<BE ZhB R A KR B (CwCCw

1A

2 7N

2
=

Kf

<

i

/.

HUM
HUP
HVM
HVP
HWP
HWM

CfRIAR

S

FIHA

1 Hz <# /Rf

2

T

el 1C A R B

(180°

Su

SR

U- A1t HA

UH
L
lu

U

+30°

0°

+30°

LAAJ 5IB: MRS IEAE
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<H BRI AIEHIBE (INPAC) B LA 5] BT IR PR #1860 /4 L FRE BB >
AR AEE (nPAC) 1, HEJE (IDC FIRITHEE) 74 H I I 22 AN A TAE HASRE W 5 s wi
(INPAC) LIRS, BRUFIEERTA (IDC ERIA) AT AT LA 51 E ARSI /A (DCERTA) 1 LRIE.
EESERARE UnPAC) H, HIRJE (IDC 51HzhEE) 7EfH B E S XA s TAER, Bt T AR I,
HEhE T s (InPAC) WIEIETAE. 2R, FEIXFMES T, a0 LLES FRAE T AThEE (IDC Hai ) kit
e HMEMNEATMA (INPAC) AREIEITFRIETHEL 4 YOHATAHAL FIWTES, $28T 125 (0.94°) WIMERIM. 2 H BT
] nPAC) i@ FRFEHEAT A KW, H BRI MAiEn AnPAC) FIRAT M EE .

I LRV AT A ZhEE, LA S1BRT LA B PRI AT A 0 ERRAE,  DUEDREAT M AN ERAT R 2

LA 5] Rk i # i) b PR st BT T Ue IR AT A TheE (IDC i RT M) HBCE, FIER # A ZhEiTThaE i E (InPAC)

AREE B EILRME. ERR{E 58.1°

STEP LA (E%{F)u[\/] AT A STEP LA (E?S[V] BT
0 0.00 0.0 16 2.50 30.0
1 0.16 1.9 17 2.66 31.9
2 0.31 3.8 18 2.81 33.8
3 0.47 5.6 19 2.97 35.6
4 0.63 7.5 20 3.13 375
5 0.78 9.4 21 3.28 39.4
6 0.94 11.3 22 3.44 41.3
7 1.09 13.1 23 3.59 43.1
8 1.25 15.0 24 3.75 45.0
9 1.41 16.9 25 3.91 46.9
10 1.56 18.8 26 4.06 48.8
1 1.72 20.6 27 4.22 50.6
12 1.88 22.5 28 4.38 52.5
13 2.03 24.4 29 453 54.4
14 2.19 26.3 30 4.69 56.3
15 2.34 28.1 31 4.84 58.1

VE: LA SR B R 2 — AN LAY . RS VREF 51 H EHHTRCE, B eBE VREF 51 RS

60.0

50.0

40.0

% 30.0

20.0

10.0

0.0

0.000 0.500 1.000 1.500 2.000 2.500 3.000 3500 4.000 4500 5.000
LA HE[V]
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(2) HFMEREA BB KR A
He {55 i R EE R AT S OB AT A T DU LA B\ HLOR A5

TC78B041FNG/TC78B042FTG

STEP LA (Esg“M AT A STEP LA (E?S[V] AT A
0 0.00 0.0 16 2.50 30.0
1 0.16 1.9 17 2.66 31.9
2 0.31 3.8 18 2.81 33.8
3 0.47 5.6 19 2.97 35.6
4 0.63 7.5 20 3.13 375
5 0.78 9.4 21 3.28 39.4
6 0.94 11.3 22 3.44 41.3
7 1.09 13.1 23 3.59 43.1
8 1.25 15.0 24 3.75 45.0
9 1.41 16.9 25 3.91 46.9
10 1.56 18.8 26 4.06 48.8
11 1.72 20.6 27 4.22 50.6
12 1.88 22.5 28 4.38 52.5
13 2.03 24.4 29 4.53 54.4
14 2.19 26.3 30 4.69 56.3
15 2.34 28.1 31 4.84 58.1

T LA S0 BRME B2 — A A . IZERYE VREF 51 E#TECE, Kik'e b VREF 5] HEES)

60.0

50.0

40.0

30.0

AR ]

20.0

10.0

0.0
0.000 0.500 1.000 1.500 2.000 2500 3.000 3.500 4.000 4.500 5.000

LA BE[V]

23 2019-4-12



TOSHIBA

TC78B041FNG/TC78B042FTG

AT A R T8 (LAL 51 BE1ED
2 VSP fa A\ A H AR T AN BESR 116 2 95 1A L LR N b1 1 50 T D0 A e e A 0 i PR IAT ) 2 58 S RS 1
P T I R A RS 0 i PR A S S, IF LT RETCVR IR A . fEIXMFOL T, I i A PR 1 DD E
fEEH AT MINRE B E T, 2 F 5 LAL 5B E S VSP SR MA L G b2t N BN, Ba#EEM
PRAITIREDY LAL 5] B B R EE f O TAE. 1T [ 5E OB A A B WTAAMEL, T BL 2 MAE T AR N IR 52, i Ay
{8 A IE 5298 B M [ € A AT AT R 24 VSP SRR IS e B R i, & Sl Al f 2 SheE TAE, JFEE R
AT A B SE AT AL 100 (0.94°), BbAh, FEANERA A BLE T, AR LAL SIS B 308 AT DIRE

LAL HJE[V] I¥i 5 A i VSP HUE[V] /A #E0 GD VSP HJE[V] /B B (7D
STEP ) il (VSP N1 4% A R (VSP #i A5 47 Hf )
GOS0 | 5 vSP il | #5 VSP il | WS VSP N | #E VSP ki
No limit
0 0.00 _ B B B
0%
L 031 5.6 249V LT | 243VELTF | 077VEHUT | 068VHLUTF
2 0.63 0 (12%% LR (10%LLL ) (12%8L LT (10%ELL )
3 0.94 11.3
4 1.25 56 266V LT | 260VEET | 1L01VEUT | 092VHUT
' : (17%ELATF) | (15%ELATF) | (17%ELLF) | (15%&kbL F)
5 1.56 0
6 1.88 12.2 » ‘ » ‘
7 2.19 6.6 283VELT | 276 VELLF | 127 VELT | 117 VELTF
- : (22%LAF) | (20%sLAF) | (22%sLAF) | (20%8EL F)
8 2.50 0
9 2.81 13.1 » ‘ » ‘
10 3.13 75 2900V ELT | 293VELF | 151VEUT | 1.41V LT
' : (Q7%HLATF) | (25%EKLLTF) | (27%mELF) | (25%H L F)
11 3.44 0
12 3.75 18.8
13 4.06 13.1 315V HLLF | 3.09VEUT | 1.74VEUT | 1.64V LT
14 438 7.5 (32% A F) | (30%ELAT) | (32%LAF) | (30%mbL F)
15 4.69 0

Vi LAL 3IRURT V'SP 31 BIEY B R SR . % (R4 VREF 31 B R HETRCE, RIS 188 VREF 510

STEP

e i
o Rk N W AU

O = N W B UGN O

0

0.625

1.25

1.875

2.5

3.125

LAL HE[V]

3.75

4.375 5
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EEERARE (LAAJ BIHHEED
LAAJ 5| P DIAZ IE LA 518, ] LR B S0 s A 3 i 3 R R B 4 B i B2 k. Be B a0 F s,

STEP | LAAJ[V] | #ifi[°] | STEP | LAAJ[V] | #ifi[] | STEP | LAAJ[V] | #MIfZ[?] | STEP | LAAJ[V] | #Ifi[]
0 0.00 0.0 16 1.25 8.4 32 2.50 23.4 48 3.75 30.0
1 0.08 0.0 17 1.33 9.4 33 2.58 24.4 49 3.83 30.0
2 0.16 0.0 18 1.41 10.3 34 2.66 25.3 50 3.91 30.0
3 0.23 0.0 19 1.48 11.3 35 2.73 26.3 51 3.98 30.0
4 0.31 0.0 20 1.56 12.2 36 2.81 27.2 52 4.06 30.0
5 0.39 0.0 21 1.64 13.1 37 2.89 28.1 53 4.14 30.0
6 0.47 0.0 22 1.72 14.1 38 2.97 29.1 54 4.22 30.0
7 0.55 0.0 23 1.80 15.0 39 3.05 30.0 55 4.30 30.0
8 0.63 0.9 24 1.88 15.9 40 3.13 30.0 56 4.38 30.0
9 0.70 1.9 25 1.95 16.9 41 3.20 30.0 57 4.45 30.0
10 0.78 2.8 26 2.03 17.8 42 3.28 30.0 58 453 30.0
1 0.86 3.8 27 2.11 18.8 43 3.36 30.0 59 4.61 30.0
12 0.94 4.7 28 2.19 19.7 44 3.44 30.0 60 4.69 30.0
13 1.02 5.6 29 2.27 20.6 45 3.52 30.0 61 4.77 30.0
14 1.09 6.6 30 2.34 21.6 46 3.59 30.0 62 4.84 30.0
15 1.17 75 31 2.42 22.5 a7 3.67 30.0 63 4.92 30.0

H: LAAD SR G i s 2 — AN BB 2B RYE VREF SR EETICE, e lE VREF 51 R E¥HE) .

60.0

50.0

40.0

30.0

BRI ]

20.0

100

0.0
0.000 0500 1.000 1500 2.000 2.500 3.000 3.500 4.000 4.500 5.000

LAAJ BE[V]
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<IEFZWAE >

(1) IF3Z3(60°)EE
KR RAR IR AR A R /R A S AT A, RS R S = AT I, P IETL PWM ETE
THEE IR NN ERGE S B CRERE BIHT—ANTFEE (R A GEHRT 60°HIH M) . REH
ZSE I AE T — % 60° AN R . M3k 64 MO B 60° AR . — MK 5 BR8] FE E ST/ 60°HH A7 1R

8] 5% FE 1 1/64.

HU —— —
6 i 1 3 i
LOH D, B HU, HY, HW: /058 ()
HV -
HW

L @, @, 6,

FE LI, SO BA BRI RS (L) 55 T HU BT ERT— NI HW (1) NEERT 2 18 B () 5282 [FIRE, IR
TEHA R ERE2) 5 T HW FEIRBET— AR HY (20 ETREZ AR R 96 52 . AnS R — W 7E 64 MO S 45T
AWBL, HEFOREK 64 MLTE T AN, BRITF -

R R A 5 MR T2 SR EAT B AR5 5 AR O < [ AR AL LR X T-6 60 LA, 7R /RfE 5 R BTH
MR LB L, SR AR AR (R A LI S, A O B R R AR AN S

oo
- , o— L — o
— — : NN
[ N 7 ~
1 e ~
' ~
~

Su

64 MR
*t=1t(2) x 1/64

e N TR, R T I

(2) IE3ZH(360)EE
W IR AR A R R AG 5 AT A, HOK RS BB S = AT IR, AR RS PWM HE
TSR HU TREEBIH T =TS (R MR G RT 360° [ LMD . SRJEH % AR T —IA M i

360° M i d .
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M3t 384 ME 5L 360 . —AMc S A (] 58 B 5 TR 360° A {67 1A 18] B2 B 1) 1/384.

G
HU ——

T1'=T1
T2'=T2

£ LB, RHEIERAT KRR (TY)5E T HU R ERT— NI > HU (T BT Z (A R (a5 R
T IRAE TUSR A EL, TR T8 5 F — RIS, BEEIF .

X TEE 360 UM, EERKE SRS TS LEERES . DI, EyUns sk, A0 BN R AR RS
gL,

e N TR, R T I
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8. RN

1)

)

®)

(4)

SRR (IDC 5D
EIESZ R Ishh, 3 IDC S B A e E (0.5 V (IR D), WA (E Sl f AR B . X
FEA TP R IETBORICBR ] o

e EEIEATAEE AnPAC) 1, Ry (IDC pin Thfe) 7Ef H H i 228 ORI i TAERS, A B H B
WDIRES T EZ M LA SRR E B .

FEJTIEREN T, W IDC 5 N R R (0.5 V(BB D)), T EMMES (UH. VH. WH)#A
RS, FAMES (UL, VL. WL AR$ERN R IRERE S TR R B BORRBR ) o

Rk IERIA (RES 511D

PR RES SR, bt m . G PR RES 51 IR, TERAN SR A h) = 35
JBENE, RThREREEA

EAF IR (Y fosc=9.22MHz, JEHMiR<1HZ), VepilBid—Efd (AER: 2.1v, B#X: 0.2V) JFE
Brasher, HRIF AT 1.5ms (44F: fosc=9.22MHz).,

R (2 fosc=9.22MHz, e i21Hz), Vepilid—el (A Mx: 2.1V, B#HRX: 0.2V) JFE
HE Bk .

ERERELRES, WIS TE, Wit FGES.

A SN (RESX 5| D

2 SN E] RESX S1IKIES, #erfh pi2E . K P2 RESX 51 IR, TERANERPBITR A n) =
BEshE, BIThRe AR

IR T (24 fosc=9.22MHz, JEiHiR<1Hz), Vsp it —EfH (AfiR: 2.1V, B#R: 0.2V) JFiE
Frashienn, HRIFINAEIEIT 1.5ms (%A4%: fosc=9.22MHz).

AT (2 fosc=9.22MHz, JEf#iiFR21Hz), Vepiidl &M (A #3: 2.1V, B #: 0.2Vv) J5E
B S

EEEDRES, NETEE TE, it FG F5.

S EIRE SR

HEIRES (WEERBCCSHE) AU A B P eSO R E PR, HemE S ar (RTRsh2E
BRYD. TEREE S B B e R &R, HmEHES).

YETEE /RN (HUP. HUM. HVP. HVM. HWP. HWM) #i& & NITERIT, Heli{E 5% AR B-F (]
URENEE (R RIS B4 i B B e AR, Bem B RS

E3Z3 PWM BREh R B R(ES (REBE RN AR &E.

Rk, WRERE S S HREENZEAR, WEFAIRES. Kk, R4S s R,
AN
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(5) REJEHIE (VCC Witi2eAl VREF Wit as)

£ 1 A BT HEUIR] A0 A H PR HTUE Y R S Sy e A B BRI, DAB LR A HLE G PR L 1 52

Eing
M Vep i —EMH (A Bix: 2.1V, B Bz 0.2Vv) i, RIFThEEW IS 1.5ms (%&fF: fosc=9.22MHz),
e 1) FHE B
B2, HTFREEIFEAFS BRSNS, BB AATRRE, HARRIEELT.

Y CGRORCEREREREEE VvCC
VCC HLJE 5.5V (MAH )] 5.0V (B )

_/ GND
: R — VREF

HAfEs
(UH, VH, WH, UL, VL, WL)

firth Low —>I<— i fovE —>L— itk Low

s R CORGRREEEEE R VREF
VREF HiJE 4V (ﬁﬂzﬂﬁy \3.7V )

| ; GND

'  ERaEEE VREF

BerfE s
(UH, VH, WH, UL, VL, WL)

it Low —)L— it fovE —)L— itk Low
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9. ERHLEEREAN

S HURHERERS, T VP Bt i (AR 21V, BHER: 0.2V) (EBEZEIKEIN (TON () it kel
BLAKSERPIE, B AT RS 4 L 5 St

e L A I 7 S0 AT R KA SRR AR ). RSN IR (TOFF(s)) 2L 16,

(EBRBNIT CTON (8)) 1, 4 DAUMSRIUF 46 A AT /K A5 B0 ELIE LI T 0.167s (& %+ fosc=9.22MH2) i,
H LT e R 5 O ELRE R P R AR s

S (M VSP (AR 2.1V, BHISt: 0.2V) M, $UTEFIFRHHLEE R

{EFRIENT (TOFF (8)) 5., RIBIIAEWMGE 1.5 ms (& fF: fosc=9.22 MHz). ZJ, i dififiah.

(1) ARHe
(e fE 54t Low, HilHi
A
2.1V < Vsp: A sk 2.1V 2Vsp: A
0.2V < Vsp: B l 0.2V 2z Vsp: B #1{
[ () #i ] [ N E()) ]

BRE TR VN EREEiTE U
1 Hz 82 I fiKT 1 Hz
(%fF: fosc=9.22 MHz) (%fF: fosc=9.22 MHz)

[ (3) HmiFE ]
1E15 1 #A )5 (TOFF(S))
1.5 ms 8L E (% fosc=9.22\Hz)

r Y (6) FHLEEEE R
(@) e ]+—{ ) b CHrfs St (5T

R T B FEBKZN )5 (TON(S))
1Hz 5kl Lk
(%At: fosc=9.22 MHz)

<®EB k>
IR RS A0 (e =K E ) A BART i TR 51 /MB A (TRCL) BiE . HArbir&Ean T,
IRENH (TON(S)) = TRC1 x (VHTR - VLTR) x 2/ 1 x 500 14

{218 (TOFF(s)) = TRC1 x (VHTR - VLTR) x 2/ | x 3000 %k

7~il: 2 TRC1 4 0.01 pF, I(ICTR,IDTR) = 3 pA (S 84{H), VHTR = 3 V (B H), VLTR = 1.5 V (JL ! {H). U] TON(s) =
5 s (JLZE) M TOFF(s) = 30 s (J 7 {H).
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< TR 5| BT 50 Fi 25 o P i P % LA U 6 e At >

i o | RS T

a0 R AR B NN T iR/ME, DT BR AR

TR 514N A TRC1 [470p|0.01y| — Foo g el ik,

FEATLEE S A AR FTR — 100 | 2.1k | Hz —
FEATL 3% S A I )3 TON | 0.23 5 — s —
RT3 S A I 2 F ) 3 TOFF | 1.4 30 — s —

Notel: 4 TR BIJNFFEEIT, FEMLIEFEAS IR A @ i FF A R FE (He )5 5 =K.
Note2: 4 TR 5| HiERES] GND I, FALIZEHERTAZE .
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10. IEH)/ e jiEss

i/l CWCCW 51 Im] Y14 A LE e T3 170 o IS P 0 FIoss s

CWCCW CVINEREE TPN Iz 77 5 i
= ik 120°4f 1] (4)
R I JiEsE) SR 1] IESZW RS (3)
Low/Open 1EfA 5% IR 1)
GIRE) 2] S 1] 120°# 7] 2
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(1) IESZWEIESNEFE: Eries, REMERESHAN, @iif=0°
(CWCCW = Low, FGC = GND)

w S

0 <FE/R{ESHMINIZE< 1 Hz
(120°%: )

UH

wo L L T L
we T L L] L L1 |
FG I I I I I I I I I I I I :

1 Hz STE /R {5 SRR
(180°Heff0: IC 1IN

Su \

Sv

Sw

e BERGBISWMAIERN IHz BLL E (54F: fosc=9.22MHz) I, BiGHEATAIEH].
DL B 0 1 A DU U8 B 28 R O D B S
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(2) 120°% MBI FE: EMiEE, BHERESEA
(CWCCW = Low, FGC = GND)

IR | | | | | | | | |
(120°%% 1) ! ' ! ' ' ' : : :
Vel 1 I S S S n A Nt N S R B
wi L MUUWUUL_L - vl
R I T s L I e
VA I st T s AV R
e T O B | e TR | R

E: 24 CWCCW=Low FIMEAHE /KE S BN, 1C LL 12008 ABBE R TAE, MR 0° (R IER).

DA B e Pl A fg A LAASE 228 A1 ) h RES5 454
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(3) IFSZWIEINEFE: RMiEs, BMHERESHA, Eiif=0°
(CWCCW = High, FGC = GND)

BB/ BHA)

0 <E/RESHANIFE< 1 Hz
(120°#% i)

w T T
oo LT e

1 Hz <E/R(ESHAGER
(180°H#[f): IC i il e T )

Su \:

Sv

Sw

e e B e N e e e

e BERGBISWMAIEN IHz UL (%%4F: fosc=9.22MHz) i, BiSHEATAIEH].

LA I e Pl A g A LAASE 228 A1 A D RES5 451
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(4) 120°FEINEFE: RANEE, REMERESRA
(CWCCW = High, FGC = GND)

CREARE /RS

R ek
(120°%%1)

o Ll e
I I s I I
s 0 s Y N N T

e 24 CWCCW=High MR E RIS SHE AN, 1C BL 120°H kiR TR, #RTHA N 0° (R IabEr).,

DA I e Pl A g A LAASE Bt 228 A1 A D eSS 454
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11. Tk

<120° /7 BRI (CWCCW = Low)>

|
W | | | | [
w | | | |

BT

v [TTTTIT [TITTTTTI
et T T
V:; [TTT1 [TTTTTIT [TTTTTIT
WL ZABN

WH | |: | I
ToNu

Td-(—)- -(—)- Td

WL |_| |<:| ToNL |_|

W N T RN, EEPEET R
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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, 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.

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.

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION

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