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CDMOS &R B EER R

TCB001HQ

B AINE 45W BTL x 4 EESSHNE IC

1. #iR

TCB001HQ R—mHATREZWANEE BTL Ih

iZ IC EB7x£EH4MY P-ch #1 N-ch DMOS #iH4R,
2R K 45W MHIIZE (POUT MAX).

AEEF—NEFIIF L BB INEEMZTRIPIIGE.

HZIP25-P-1.00F
2. KA £8: 779 (HEME)

R ICERREZTHEAMIFL

3. R

o SHHIIR, REE. RREERE (EZFEESR, BHERE1D

o NEZMEIINRE (REE. FHLF/X)

o NERFNIFX (314

o MEFHSX (31/122)

o NEZMMEE GALMBEE. MbER. FE) (31/#125)

o Vpp=6V BB FAT CRENHSRFPEIRMERE

o AEZMRIFEE (LR, TE. Vpp 7. GND FEHRURMEEMLIER. HER[RIFBF)

F1- MBS GE1A0E2)

% BAME | B
MEINE (Pour)
Vpp=15.2 V, JEITA max 45
Vpp=14.4 V, JEITA max 40
Vpp=14.4 V, THD=10% 26 W
THD=10% 22
BIEELE (THD)

Pout=4 W | 0.01 | %
HHBREERE (Vo) (Rg=0Q),
BW=20 Hz - 20 kHz 45 | wv
TEBREER (Vop)

RL=4 Q | 6% 18 | v

E 1 BEMEKEM: Vpp=13.2V, f=1kHz, R=4Q, Gy=26dB, T,=25C, BMRIEFHIRA.
i 2: Rg: {ESEEME
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4. FHiEHE
9 Oo+B
o i
Ripple
oSN
D
1 IR
\
To AC-GND
C1
(@INZ
— IR
—Iprecnn F 3 [
\
C1 @le
—1 : (IR
c6 L WA
ru—@@AC-GND IR __l:
N
c N4
5V _|_—<' IR
) Stoy IR
Play R1 Mute '4_'>
Mutei < v

ATETHER, HEETRRLEINGER, ARIEETUERKEL. ETANERT, BB 22—
B, B INx, OUTx (+), OUTx (-) f1 PW-GNDx (X: 1%]4) ZHpX.
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5. S|pISECAThEEfEA
51 SIBSE (HRED

O 25 y DET
24 Y PW-GND4
23 5 OUT4(—)
Eﬁ 22 »] Mute
Y 21 Y OUT4(+)
20 J Voo
19 3 OUT3(—)
18 ') PW-GND3
17 3 OUT3(+)
16 . AC-GND
15 3 IN3
14 . IN4
13 3 Pre—GND
12 » IN2
11 3 IN1
10 > Ripple
9 3 OUT1(+)
8 3 PW-GND1
7 2 OUT1(—)
6 J Vpp2
E'ﬁ 5 J OUT2(+)
N\ 4 . siby
3 2 OUT2(—)
2 »] PW-GND2
O O ) e
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5.2 S|BIIhEEYLER
18 Ciiass /0 fig
1 TAB — TAB (3545 GND %)
2 PW-GND2 — Bt
3 OUT2(-) ouT BEmd -
4 Stby VsT1-IN R EBERAN
5 OUT2(+) ouT BAEME+
6 Vpp2 Vpp-IN HHAAHIE 2
7 OUT1(-) ouT BAEME+
8 PW-GND1 — AT i i
9 OUTA(+) ouT AT -
10 Ripple — YUREBE
11 IN1 IN BTSN
12 IN2 IN BEHAN
13 Pre-GND — =S
14 IN4 IN BABAN
15 IN3 IN IS TP
16 AC-GND — FrEMANBRSEEE
17 OUT3(+) ouT BRI+
18 PW-GND3 — IR St ofest 3
19 OUT3(-) ouT ARTL-
20 Vppf Vpp-IN LA E 1
21 OUTA4(+) ouT =gty
22 Mute VimuteIN BEEERA
23 OUT4(-) ouT EaEiE-
24 PW-GND4 — FamLEt
25 DET (OD)Note1 RS0 MBS 40 L1 /A2 BRI 38 /5 IR
E1: OD: FiRo
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6. i¥4miRAA
+B
Rippl TAB Vpp2 VDD1
oS\ U )
. PW-GND1
i_—o ' (8) LR
z OUT1 (-
\ > 2
To AC-GND
O_C,,L@'NZ OUT2 *+)
2 [
{ : @PW-GND2 [
r@Pre-GND; = > OUT2 -
N
c1
:@ms
)
cé !
l—G@AC-GND/I 3
N
c1
:@IN4
I Dstoy  F 3
Play R1 [
Mutei Mute 2
S
_ . MR GED
TUHRTR HEHE 5| Bt BH
RTFHEEFE STH#HEE
c1 0.22 uF | INx(x:1 to 4) iHF& DC HEETS HUESMET(E
c2 10 uF Ripple e QTLJ?F'/BGWH‘I]HWDFF' S E) iﬁ?]ﬂﬁ)*‘/;él?ﬂﬁ‘hﬂﬁuﬁ):’ S E)
C3 0.1 uF | Vpp1 Vpp2 | IREEBRIRENEE BOBREHRERBHIRSIME
N pop RFE . HEFFSEINEER/ | 1K pop RFE. HEEFFSINEEAB/
C4 1uF Mue | B pop i GE2) |TEEOREE, BEELE £ R AT
C5 3900 uF | Vpp1, Vpp2 BUR SRR HLRSUR T S
c6 1y | Aconp | FTRRMERSER %C1: Co=1: 4%, pop RELBEIME GE3)
q pop lRE. HEBZINEEFE/ | 1K pop BeE. ERFFSIIRETE/
R1 47kQ Mute | FEE pop k7% e THE RS,
E 1 HERAKEEFERN, FREEREEUBEERSZITM.
E 2: E“AC-GND"S|HIZFrEMAN—THBASEHE, EBMANBEZR (C1) 1 AC-GND
BZE (C6) WEEEZER1: 4
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SE3: 1% 1 C6 RAERARASE.
ﬁm;;;@ Power
7.
ON l 10kQ
AEIEEIM 4 (Stoy) HFFkEABIE. 318 4 = ——w4
MEENTEFT. AEIRET, BESRY ij
%001 pA (BEIE),
Fz1- FHEHEBEE (Vo)
Stby HiR Vstby(V)
kil i 0 %08 B 1 IR E Pind %
X TH 2.2 Z\Vpp
LS| 4 BFEE AT, K pop RS-
FF MR
(1) IR BT 25 Voo, MTTATEE— N FF e s,
(2) BT BRSNS, TR KRR LSRR,
A% A
Lo Z2 i1

So——> Hijlh

K E A A

U U

ok E AR ] A

= R AUE JT %
AgCN’T’ 2RI | F F it
/ /

Stby Vbp

— EARHUITR -

2 - FHHFFX
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8. BEHFX

#5100 22 REARBAIBEAEHFEHST K. R CoREFHSHEEY. ERIFESHFHFZTITIR
KART, PR pop BEAZEEEHAIRND; Hit, @METEIMNABEZER. BT 5V
1R E R ITZIR T .

ET pop AR ERESNB LR AR FAE.

fian, HiEHEEM 5V & 3.3 VAT, EREMEMNI:
3.3V/5V x 47 kQ=31 kQ

ATT - VMUTE

r

5V
10 kQ
22

l 500 Loy %

Mute attenuation ATT (dB)

-100

-120
0

0.5 1 1.5 2 2.5
51 22 il dE: VmuTe (V)
B 3- FEIhRE B 4 - FEFAB-VMUTE (V)
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9. EBTHER
AP B h RS A R B AR AL B B0 RS E F EL TR A B0 P BRE% S
9.1 KEBEHZ
WA ETEET 5.5V (HEME) B, AEEITHSHE. WINEETHLE Voo LR E

AEEFE

9.2 HHXLEHT
HHLXE IC NS S RS EMAD, HEISUE3IMEEE R 1/4Vpp (V).

A

VsB

Stby T
(4 51 1)

Vm

Y~

Mute 7 ] FL &

Y

Vm

Mute 3T
(22 5 1) \

Y

Vpp/4

Ripple i 1-(10
51 H)

R

500msec(f k)

A
Y

Vpp/2
iy o

\

B 5 — FEHLRHT I 7
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9.3 HHlXEEEEX

ESFMMEUKR. WA ACGND B ARFTRTTHITEME pop BA; BEit, #AETE—TNAE

T -

ZERIEFRBURERNREEBRIFEIE, FLURE “BEX" MEAEBHRE.

A

VsB

Stby ¥ T (4
51

\v

Mute 7 il FL &

Y -

Y~

Vm

Mute ¥ - (22
51 R)

Y

Vpp/4

Ripple i ¥ (10
51 )

Yo

Vpp/2
0 H i

Y.

B 6 — fFPLRII PR
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10. 25 S|B: #Hidi DC RN

ZINRERM OUT (+) 1 OUT (-) ZiEHmFBHEE. BT 515 25 RIGIZEMER
MREMBEGHHFESBILIRBEE, fIINBEERRRE, IR AMTHEIRE ARSI
IEIARERIIR. A IEIZINEERBE M, % IC 1 5IM 25 {EAFF M &ERE.

10.1 it DC REHN
ZINBER OUT (+) F1 OUT () ZiaMRISEE. Eid3 M 25 REZNER, MRERMNFE
HEFES IR E, G4 B A RRE, WINAA AT BN RS RGP L1775 RIRF.

~OIRIZE: ARILEREREIAIERNEERE.

@ WERH] [ O HEERSE | [0 WTRIEEERED. I 057
W T

KNERTEEFIMERREMFERB . LINEERERNBNTORENRBEEE.

Rs1 /A IEm#% H % .

Rs2 j" A= 7 fi % HL I
Ijj%ﬁkj(%g IC iz%mﬁ%x{ﬁ%z%m% “OUT(+) _ OUT(_)”
Voo ——— i e B R
“ Y Vin(dc)
Rst P
E. vol %—4—"—4 Vos-det(on) .
YT Ly
Vout(dc) A2 L
; < LPF  —> MCU
Vout(dc) > Vin(dc) U L B B
H7- REREREEE
S S L
Vosdotion) | - -Y === —————mc = ——m /A R
| |
o //\\ N /A~ A\ L
OUT(+)E OUT(-) ’\V / I R
|
Vos-detion) [ t——F-N\-—Ff-———————"--—- LA WY A WY A | . o
NN IN N
IR A AV A
Va5 - | I I //i i N |
| ! I
il &5 | | i
| | :
(oL -— : T T T : - A : s,
: =< S
(I >
|

S (S R R

8 - KMEILE RIS B

10 2014-12-24

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

B

TCB001HQ

10.2 HHx i A

ISR MF 3T Vpp/GND #i 52 Bx 5T %,

=23V (#E{E).
MRRMBIHHBMLEER, MOS BEEHF (5% E10),
£ LFtESE R, IEEMRT 1o=500uA HIE R .

B

it 51 B R R

4

Vas
25 5|

GND

i R R e S

9 - WHEREN/ T BESN

1. XML SRFFEThEE

Lo e E TR TSRS (QREEER) REHBEN, XM IC THEURESRNE. FRETHR
%9 1/4Vop HRIE, FREZINAERTAL I A E I pop A .

MOS @&IFEEFTF. (&% : B 9) HHEEFRIFHE: Vop

o th L r—@Q*;}
freer —Ij
Y N
Y WEs BN
ij!
— Vas =
IE®E1T
25 3| it
GND
20 ps (min)
i LR

10 - W iLsEen
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12. {®R¥PTHRE
ZEmEBHERIFER, FladiERF. SHEE. WM Vpp. M E] GND FiE Zimt i
BEARIF
(1)  #kHR

EETRIEE 150°C (HBEE) IFFIRIE.
HEBITH, FHRUTIRFBRIPIER .

1. BRFEMERR, RIBEE EARKER, TREWHERIEM.
2. MRMBTALY, BESRE EF, WAEHHTERHBTRE.
3. HFTAMNIATEHERE, BEREN®E EAR, SHIEERE -

MREIBE T, ESBEHKE.

(2 HHE
LS Vpp SR ERE TIEERERM, EEFRIET. MREBETE, E2B3IRE. 4
EEITE, MEBREXA, MBI,

(3 ZE Vpp i, ZE GND 1ZH, Wit EiHiEnS
TEZNIIML T A ERERNIIRIET. MRTEHRERLL, ESEIRE.
REBRIF TETES—MRE,
YHEFFRIBITES, X A0 H R E < A B UL
B WMREE 1 hrEeE, MEE 1 ZERP, BHBEE 2-4 AT

(4) ERIRAT (EHFRLIRERER)
& OUT+#1 OUT-5IMZ [ ER BB MR Z R T 1Q B, MHEREE 4 A, R, RIPEEE
WREUPRBIR R BENIAE R
LEThRERT R IE AR A S, BRI

<RI >
ESMR IR, #Bid 4V WEREREEMBIFESLE GE1).
2E DC Mt 1R®)

2
HEEERE, mEEERTH 1QHERK.

2
HBid 4 A ERRAIDE RS —rﬁ*ﬁi nn?ﬂﬂ-

HLIHE NI 7 2
- IR ThREOE
N4 A

7Yk e

KA1 Q 40

11 - FEFRIFEGIA

E 1 ERMABABESHNIRERD IN FENEE B HIERSSBEDR IC ANMRERX, A
N5 E DCRBEE.
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13. xR ABEE

(Ta=25°C, BRIEFHHILH)

i £t o PEE By
H#HEHRE GRiE) max0.2s VDD(surge) 50 \Y
HeEmE (BR) Vbp(De) 30 Vv
HeEmE (817 VDD(opr) 18 Vv
MR () l0(peak) 9 A
In#E (Note) Pb 125 w
TFREER Topr -40 to 105 °C
EFRE Tstg -55 to 150 °C
GND Zifm# GNDmax -0.3t00.3 Y
Vin R KHBE Vinmax -0.3t05.3 \%
AR RANEE VSTBmax |[-0.3 to Vpp+0.3 Y,
AC-GND/ZUE S KN E VACGmax -0.3t05.3 Y

E: HEME Ring-ty =1°C/W (BRIE)

(Ta=

25°C, BALREH)

FFERFNENRAPECER—HIEENSHE, AEITHENERT (LR IEEREBE) ZAE.
WRESTHEBIEMXLGEE, RERSHUETRSEZITIRENKE, BMREAEEMERS
WIRTTEREMRIE. LS, BIHEENSTURSBEMEMREEZEHT . WIAN/ZERK. FAERR
NN, NBREETMESTEFHETAISBIEM—IRATEHE.

AR SIEM/EESRIT A, FESRAHETAXG PR EEEMMELS.

13.1 ThE
PD (max)— Ta
120
(1) oL
Rith-t) = 1°C/W

100 (2) B (RinHs) = 3.5°C/W)
. Rth(jt) + Rth(Hs) = 4.5°C/W
B " (3) Fhch
= Rih(-a) = 39°C/W

= —(1)
£ 60 N\
£ \
¥® 40 \\
B \
20 — 2 \
- \
[ I
0 \;
0 25 50 75 100 125 150
FEGR Y Ta(°C)
14. T{EEE
FFE s M w=/ME mAE | xKE B
HFBE VbD R =4Q 6 — 18 \Y
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15. ES 4
(Vpp=13.2V, f=1kHz, R =4Q, Gy=26dB, T,=25°C, F&IEBAEUEA)
54 s it &1 =ME | BBME | ZRKE | B
ASHIRERR Icca VIN=0 V — 200 300 mA
Pout MAX(1) |Vpp=15.2 V, max POWER — 45 —
PouT MAX(2) |Vpp=14.4 V, max POWER — 40 —
HHIhER W
Pout(1) |Vpp=14.4V, THD=10% — 26 —
Pout(2) |THD=10% — 22 —
RISk THD Pout=4 W — 0.01 | 0.07 %
R sy Gy VouT=0.775 Vrms 25 26 27 dB
B = EiEE A AGy VouT=0.775 Vrms -1.0 0 1.0 dB
MR Es E VNO Rg=0 Q, BW=20 Hz to 20 kHz — 45 70 | uVrms
. frip=100 Hz, Rg=620 Q
N | J—
YURAMEHI= R.R. Viip=0.775 Vims(Note) 50 70 dB
Rq=620 Q
g _ —
St C.T. Pou=4 W 80 dB
W REHEE VOFFSET — -90 0 90 mV
WA RIN — — 90 — kQ
BT ISTBY Standby condition, V4=0, V22=0 — 0.01 1 pA
Vsg H POWER:ON 2.2 — Vpb
HHEHBE \Y;
Vsg L POWER:OFF 0 — 0.8
VM H Mute:OFF 2.2 — Vpb
BEEHRE Y
VmL Mute:ON, R1=47 kQ 0 — 0.8
2 ATTM Mute:ON, DIN_AUDIO 85 100 . B
R VoUT=7.75 Vrms — Mute:OFF
ERmEBEEE Voff-set 10=500uA, Out(+)-Out(-) #1.0 | #1.5 | +2.0 \Y
SIp 25 TR E (B PERMEEY ! _ o .
FERELET) P25-Det 10=500uA, (pin 25=low) 100 500 mV
sE: VsgH. VuH 1 P25-Sat- 18V (F&K)
E: fip- BUBSRE
Vrip - 8UE{ESHEE
14 2014-12-24
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16. 3 B 2%

i o+B
CS:SQOOpFi /1”-03: 0.1uF

C2: 10pF %

Ripple TAB Vpp2 VpD1

C1: 0.22uF
@|N1

:| RL=40

C1: 0.22pF
o—i—12)

:| RiL=40

Ri=40

:| RL=40

MK B B& R ST X B TR S FIA IR I
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17. 4¥¢EE
171 BIEFKAM ML INZE

THD - Pour (ch1) THD - Pour (ch2)
100 100
vVec =132V vce =132V
50l gy = 2648 50l gy = 2648
30[rL =40 30[rL=40
. 2.
Filter Filter
10 100 Hz : to 30 kHz l 10 100 Hz : to 30 kHz I
1kHz :400 Hz to 30 kH ¥ 1kHz :400 Hz to 30 kH
5| 10 kHz : 400 Hz to 5( 10 kHz : 400 Hz to
3] 20kHz :400 Hz to 3| 20kHz :400 Hz to
1 1
o] o) o
T o5 20 kHz T o5 20 kHz
= =
m 03 w03
K K
:Eé :Eé III'J
= o01 10 kH 1 g4 10 kH
1 1
0.05 0.05
0.03 0.03
100 H
- 100 Hz : .o
0.01 0.01
f=1KkHz f=1KkHz
0.005 0.005
0.003 0.003
0.001 0.001
0.1 0305 1 3 5 10 30 50 100 0305 1 3 5 10 30 50 100
IR PouT (W) i ThE Pout (W)
THD - PoyT (ch3) THD - PoyT (ch4)
100 100
Vecec=13.2V Veec=13.2V
50| gy = 2648 50| gy = 2648
0lr =40 0lr =40
Filter I Filter 4
10 100 Hz : to 30 kHz y 10 100 Hz : to 30 kHz !
1kHz :400 Hz to 30 kH 1kHz :400 Hz to 30 kH
5] 10 kHz : 400 Hz to 5] 10 kHz : 400 Hz to
3] 20kHz :400 Hz to 3] 20kHz :400 Hz to
S / S
=~ 1 =~ 1
[a) [a)
T 05 20 kH T o5 20 kHz
= =
g 03 03 )
K K
= | = J
2 2 Ema.
£ o1 10 kH $ £ o1 10 KH
ud) 1 ud)
| | =
0.05 1 0.0
0.03 i 0.03
100 Hz 100 Hz
. /
0.01 0.01
'f_ T f=1kHz
0.005 A 0.005
0.003 0.003
0.001 0.001
0.1 0305 1 3 5 10 30 50 100 0305 1 3 5 10 30 50 100
it II%E Pout (W) B IIZE Pout (W)
NS
171 B BIEREE (R =4Q)
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THD - Pour (ch1)

THD - Pour (ch2)

100 100
Gy = 26dB Gy = 26dB
50l RL=40 50 RL=40
30f f=1kHz 30| f=1kHz
Filter " Filter s
400 Hz to 30 kHz 400 Hz to 30 kHz
10 10 /
7 7
I
5 5
3 3
= 1 1
o o
I . 5
T o5 I o
03 132V w03
K K
pis 18V o 132V 18V
2 o4 2 04
o o
0.05 0.05
0.03 0.03
0.01 0.01
0.005 0.005
0.003 0.003
0.001 0.001
0305 1 3 5 10 30 50 100 0305 1 3 5 10 30 50 100
IR Pout (W) fHIhE Pout (W)
THD - PoyT (ch3) THD - PoyT (ch4)
100 100
Gy = 26dB Gy = 26dB
S0 RL=40 50| RL=40
30| f=1kHz 30| f=1kHz
Filter Filter ;.
400 Hz to 30 kHz I 400 Hz to 30 kHz |
10 J 10 J
5 5
3 3
= 1 1
[a) a
I 05 £ o5
w03 w03
K K
- 132V 18V 5= 132V 18V
2 04 2 01
5 5
0.05 0.05
0.03 0.03
0.01 ] 0.01 ]
0.005 0.005
0.003 0.003
0.001 0.001
0305 1 3 5 10 30 50 100 0305 1 3 5 10 30 50 100
IR Pout (W) fH I Pout (W)
.
17-2 BB ESBRSIEH LR (R=4Q)
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17.2 BFBRREHH
THD —f
10,
Vcc=13.2V
3] RL=4Q
PouT=2W
— 1| Filter nothing
X f
~ 'I
a o3
I
~
w Ofe= 18y
K —
Zﬁ 0.0 .4
B o1 132V
0.003
0.001
0.01 0.1 1 10 100
R f(kHz)
17-3 BIER AR RNERY
Gy —f ATTpute - f
40 0
Vcec =132V
RL=4Q
o 2|vour =7.75 Vims (20dBm)
= 30 z
S 1ch to 4ch E 40
s [ 2
e 20 l<T: —60]
>_l§l_111 1
1 = 1ch to 4ch 7
2 & 80 /
10 g;lf
Vcc=13.2V i 100
RL=4Q
VOUT = 0.775 Vrms (0dBm)
0 -120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
M f(kHz) M f(kHz)
& 17-4 - BB RASRES Y
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R.R. - f (Gy = 26dB)
0
Vcc=13.2V
RL=4Q
RG =620 Q
@ 20| vrip =0.775 Vrms (0dBm)
Z Gv =26dB
o
o
40
i
i}
=
’lﬁﬁ —60|
2ch
1ch
= 4ch
3ch
i
0.01 0.1 1 10 100
S f(kHz)
17-5 QU HI R INFFe1¢
C.T.—f(ch1) C.T. - (ch2)
-30 -30
Vecec=13.2V vece=13.2V
RL=40Q RL=4Q
—40| f=1 kHz y —40] f=1 kHz
VouT = 0.775 Vrms (0dBm) : VouT =0.775 Vrms (0dBm) 3
| RG=6200 '/ RG =620 Q /
. 50 / 50 /|y
m 2ch 4 ,/ 7 m /
z V% z
60 // H ~60 1ch _/ /
r4 4ch / /
= ‘A L/ = /
O N /| / O 1/ 3ch /|
-70 N 7, =70 y
Lt /o / \, 4o \ / /
& —80 ~ - ‘//// Seh & —80 N // //fch T
N~ N~ Py
,90 ’90
-100 -100
0.01 0.1 1 10 100 0.01 0.1 1 10 100
R f(kHz) R f(kHz)
C.T. - (ch3) C.T. —f (ch4)
=30, -30
Vcc =132V Vcec =132V
RL=4Q RL=4Q
—40] f=1KkHz Y —40| f=1kHz
VouT = 0.775 Vrms (0dBm) / VouT = 0.775 Vrms (0dBm)
_so| Re=6200 1ch 2 _so] Re=6200 /
— // — /7
[an] /A /| m // /
o / o
~ 60 y A ~ o L do0oren éfz 1
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RESTRICTIONS ON PRODUCT USE

e Toshiba Corporation, and its subsidiaries and affiliates(collectively "TOSHIBA"), reserve the right to make changes
to the information in this document, and related hardware, software and systems(collectively "Product")without
notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA.
Even with TOSHIBA's written permission, reproduction is permissible only if reproduction is without
alteration/omission.

e Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail.
Customers are responsible for complying with safety standards and for providing adequate designs and safeguards
for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure
of Product could cause loss of human life, bodily injury or damage to property, including data loss or corruption.
Before customers use the Product, create designs including the Product, or incorporate the Product into their own
applications, customers must also refer to and comply with(a)the latest versions of all relevant TOSHIBA
information, including without limitation, this document, the specifications, the data sheets and application notes for
Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook"
and(b)the instructions for the application with which the Product will be used with or for. Customers are solely
responsible for all aspects of their own product design or applications, including but not limited to(a)determining the
appropriateness of the use of this Product in such design or applications;(b)evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample
application circuits, or any other referenced documents; and(c)validating all operating parameters for such designs
and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR
APPLICATIONS.

e PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT
REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A
MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS
PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT("UNINTENDED USE"). Except for specific
applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in
nuclear facilities, equipment used in the aerospace industry, 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, devices related to electric power, and equipment used in
finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY
FOR PRODUCT. For details, please contact your TOSHIBA sales representative.

¢ Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable laws or regulations.

e The information contained herein is presented only as guidance for Product use. No responsibility is assumed by
TOSHIBA for any infringement of patents or any other intellectual property rights of third parties that may result from
the use of Product. No license to any intellectual property right is granted by this document, whether express or
implied, by estoppel or otherwise.

e ABSENT AWRITTEN 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.

e 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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