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TOSHIBA l%j( TCB501HQ

CDMOS Linear Integrated Circuit Silicon Monolithic

TCB501HQ

BRI 49 W BTL x 4ch 4IRS IC

1. #id

TCB501HQ/E — iy A B VB EBTL K S LI HIC, L AEHE
B IFR o Fol K D% POUT 49 W EAT 56 4 HAMAP-ch Al
N-ch DMOS#ih 24

BeAh, EEEREHUTR, #EIhEE, iR A g, ST
RAE AR RF o

2. i HZIP25-P-1.00F
R AT R TR DA TC, Weight: 7.7g (typ.)

3. A
o EEHINE, (GKE, FURBESRE GEEEE, BEEE 1
D).

o WEEMITX. (51 25)
o NELI AR (51 1)

o WHETRE. G 22 x 1 HARM
o WHHENESIIRE (K VDD MAHURFH). (E 1)
o WEFHIFXK. (G 4)
o WESMLEY HE Gtk PR R A AU | gL
MHE, % GND %EE%, X VDD LB, A U A ) = (Pour)
o EI%F VDD=6V HIE {5k AT (Reidib 51 a8 %) = -
Vpp =15.2V, mAKE 49
Vpp =14.4V, BKIIE 44
W
Vpp = 14.4V, THD = 10% 29
THD =10% 24
K RE (THD)
Pout=4W | 0.006 | %
WMHMFEREE (VNo) (Rg=09Q)
JEI AR A BUE 45 uv
TAEEYETEE (Vpp)
RL_amp=4Q 6to 18 v
RL_amp =2Q 61to 16

7E 1
WAL BRAESATHE, VDD =18.2V, f=1kHz, R amp=4Q, Ta=25°C
Rg: E 5 FFH
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TOSHIBA TCB501HQ
4. FTHHE
LC_>I;L /J\ Lé_i i%_ O +B
Eé @ ) © 487 3
O Ripple VpD2 l Om 8
o—||—<11 _ 5 OUT1 (+)
c1:0.22pF [ IN1 J
PW-GND1
_|_—0 e |:| RL_amp
l i E OUTL ()
AC-GND h U
C1:0.22 pF | IN2 I
O_"_(lZ)—H > s OUT2 (+)
f’ PW-GND2 |:| -
r@?} Pre-GND 1»—%—1 : oUT2
e
AC-GND :l>' j:
c1:0.22 uF L IN3
O—H—(H 15)—_{> 150UT3 ()
' PW-GND3
C6: 1 uF :“ o Ri_amp
i Ry v s
g 16) AC-GND l «w oUT3 ()
AC-GND - 19
C1:0.22 ;,lFl4: IN4 - ;I;OUT a0
PW-GND4
5V = 24 [ JRL_amp
Play | " g Dsvy E/ﬂ_ £30UT4 ()
Mute : Mute AC-GND
} oy | H-SW
o
© | Offset Det
T BHEE W, JrEe R R e T e b, R B bR A TT B A W B R A
TE T TMARRE T, “@iE” Z&48H INX, OUTX (+), OUTX (-),
I PW-GNDx . (x: 1 3] 4)
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TOSHIBA TCB501HQ
5 5IHAEE
5.1 FIHERE (TAE)
O 25 H-SW
24 PW-GND4
23 ouUT4 ()
: L AN 29 MUTE
w 21 OouUT4 (+)
20 Vppl
19 OUT3 (5
18 PW-GND3
17 OUT3 (#)
16 AC-GND
15 IN3
14 IN4
13 Pre-GND
12 IN2
11 IN1
10 Ripple
9 OUT1 (+)
8 PW-GND
7 OUT1 ()
6 Vpp2
Eﬁ 5 OUT2 (+)
BRY 4 Stby
3 OUT2 ()
9 PW-GND2
O O 1 OffsetDet
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TOSHIBA TCB501HQ
5.2  5|H#R

Pin e e} filiid

1 Offset Det Vog-OUT i HE D A R % P R 2 o R

2 PW-GND2 — OUT2 £t

3 ouT2(-) ouT OUT2(-) %t

4 Stby Vst-IN GGV PN

5 OUT2(+) ouT OuUT2(+) %irth

6 Vpp2 Vpp-IN REHLE 2

7 OUT1(-) ouT OUT1(-) %ith

8 PW-GND1 — OUT1 #&ih

9 OUT1(+) ouT OUTL1(+) #ith

10 Ripple — WEHLE

11 IN1 IN OUT1 FiA

12 IN2 IN OUT2 A

13 Pre-GND — (ERcE:3: 1

14 IN4 IN OouUT4 FiA\

15 IN3 IN OUT3 fiiA

16 AC-GND — BV i N B P v R

17 OUT3(+) ouT OUT3(+) #ith

18 PW-GND3 — OUT3 £t

19 OUT3(-) ouT OUT3(-) ffith

20 Vppl Vpp-IN FIR LR 1

21 OUTA4(+) ouT OUT4(+) %irth

22 Mute VinutelN EiR=LiVaR PN

23 OUTA4(-) ouT OUTA4(-) %ith

24 PW-GND4 — OuUT4 #:ih

25 H-SW HSW PSS
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TOSHIBA TCB501HQ
6. SMEREHIE
w . o9 —01+B
x4 DS 1t
& 19 (68— bS S
O Ripple Vpp2  Vppl l Qo &
o—i—11) N S OUTL(+)
C1:0.22 uF [ IN1 )
PW-GND1
-2 e |:| RL_amp
l i E OUT1 ()
AC-GND =~ j:
IN2
C1:0.22 uF
o :|_@2> _l/\ 5 OUT2 (+)
PW-GND2
5 %7 [Jr_amp
r(l?) Pre-GND 1
OUT2 (-
p= 320
AC-GND
C1:0.22 HF15\IN3 IOUTs @
o— 5) Se— 17
s
PW-GND3
b RL_amp
C6: 1 uF f @ -
§—I——(6AC-GND «w ouT3 ()
AC-GND =~ jQ:
C1:0.22 uF 1_IN4
i ) OUT4 (+
o— 14) J_i># 57 *)
PW-GND4
/_i_—in @ |:| R__amp
ﬂ':—DW ouT4 ()
AC-GND h 23
&

,g N =2 CE
Mi}j R0 bin i fm (i 1)

AR 1B T UUE T E A
c1 0.22 pF INX(x:1 to 4) Wk DC VI 4326 38 v I A3 26 FEAIG
c2 10 uF Ripple Wb B FFII )4 FRII T ZE
C3 0.1 pF Vpp1, VDD2 RAEREIRYGRE PRI HIE M R B IR R &

FIAT i N B

- M, . -1 P r = :;:0 3
Cé 1pF AC-GND S ¥ C1:C6= L4 W, HMHISIERAE. (12
C5 3900 puF Vbp1, VDD2 W BRI % FR IR 7 R SUTE I A
R1 47kQ 42T 15 A

Mut - = u:n,—-:l:i—\ - "‘H‘ M| 3E K
- o ute T SR 5 TSN EKISS

WL AR AER, 1B RGVEE AT .

VE 20 BT “AC-GND” 5| NFTE NN AR E, Bz W EEEm A BEZE (C1) 1 AC-GND H%E (C6) tt

WEN 14

vE 3: CL 1 C6 fif R MR L FE A 4%
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7. FHUTRIIAE (51 4)
@IS 4 (Stby) JF UL 51 4 FORELHE LT

Fo HHURAE TR HEEBERZN 0.01 pA (typ.)-
Power
% . ON
%2 RHLEHIEE (Vsp): Pin 4 L LM_@ 10K
Jore]
Stand-by Power Vsg (V)
ON OFF 0t0 0.8
OFF ON 2.2t0 Vpp

B 1 FeHLpER e

REWLIF SR A
(1) VDD @ R H T ¢, EFMEATT
Kk 2%
(2) BT EH RN, ] D AR EE I I TT 4 s s
. . Relay
High-current-rated switch e
S~o——> Battery . Battery
VoD VoD From micro controller

—Conventional method —

Low-current-rated switch From micro controller
Battery Battery

Stby VbD Stby VbD

— Using the standby switch-

B 2 FHIFR
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TOSHIBA %i TCB501HQ

8. ®EIIgE (BIM 22)

FE BE G 22 RS U S D RE . R1 M C4 PR i DhRE RIS [R5 i, I 1] H A0 M Th 2 sl 3 Dh RETT R I 7™ A
MR R, BARIE RN HYGE. (55K 3 K 4. )

S RSN T (R1, C4) FME LA BV fH vl eAl. WRAE 5V 26, 1 # IR LUT o ER R g/ B
PELFRIAE

fltn:
LyEHIEEM 5V 2N 3.3V i, LR AN A: 3.83V/5Vx47 kQ=31kQ

ATT —VMUTE
20.0
T 5V -
m 0.0
) f
55 10 kQ E 200
R1 C4 400
5 ,
S
g 60.0
9]
: |
% -80.0 l
=
100.0
0 05 1 15 2 25
ZEH R VmutE (V)
Bl 3 BE IR B4 #EER - Vvute (V)
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9. HIIFHEIIR
TCB501HQ RA WA H3liE&Thae.
a) ik Vpp # & (HahEsIhag)
b) PR .

9.1 fkVpp#&

YR EART 5.5V (typ.) I, TCB501HQ K H 3 LAE#H& HIEK . kDM 395 1k th K VDD 7 A2 K AT W as

Mg o

9.2 fFHlKERE

TCB501HQ 7EFFHLICIE A AR5 f% . MIKSURIRIAE] VDD/6 I, FARHLCEF S 4. thsh, fEfFpLR

Perb, BUOT RSN B2 A AR <], I HAE N IR O ) S BB MRS O I P

A

Vs

Stby pin
(Pin 4)

Y~

Vm

Mute control
voltage

Y~

Vm

Mute pin
(Pin 22)

Y~

Vpp/4

Vpp/5
Ripple pin
(Pin 10)

Vr—r

Out sound time 500ms (max) (¥ 1)

Vpp/2

Output pin

NN

Vc—v-

E 1T C2HAMAR, Bk 1A SR E.
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TOSHIBA TCB501HQ
93 MHRZEHER
L TN ACGND HIAS &8 2K 58 TR I HUR , 47 AR AU 75
WHETEABAREZE, WE “HER” EBINRE, DURIEZ% 7 HUN E .
A
VsB
Stby pin
(Pin 4) t
0 >
Vm
Mute control
voltage
t
0 >
Vm
Mute pin
(Pin 22)
t
0 >
Vpol4
Ripple pin
(Pin 10)
t
0 >
Vool2
Output pin
t
0 >
B 5 Frplk ja s Rt
9 2016-06-28
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10. EMF R

Q1 GHMIFIR) & ALIEIT A IR £ TT o
e 5 AT T VR 22 5 RO AR DG RS2 P PR o b Hh SR P A DR 5 4

VDD

Q1

| ]
)]

B 6 X
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11. % DC R

BEThEH T A0 OUT (+) A1 OUT () Z MM R A4 SO 5L 1 31645 . it oM R AR 4 B w2 v I

IS & A S,  BEIhRET A 22 4 RGTIRAEIT 1IR3 75 48 40
ABIRE R 57 1E47 7 4 R S A A% T S A ) e A R G

(a) Offset
detection

>

Normal / Abnormal

(b) Judgment

>

R 25 RIFA W 2

WS 510 TAE R
S 1 B O PR AR T S Eh 5 RS H R IR0 0 P TR B R 3R . BT BRIAZ AT o S 3 RAE

111

#H: GND 5T

Leak or short

Viet——¢——

A

E. vol

Rs1
—H—¢

Vout(dc)

Leak or short

Vout(dc) > Vin(dc)

+Vos-det(on)

o
0
o

(¢) To reduce the speaker stress
Standby-ON, Mute-ON etc.

SRS o BT RECUAS: D e B Bk 52 1) I A% FEL I o

Vin(dc)

\ _
|

B 7 FH RS s AR

Abnormal offset voltage

The specification defines the Offset voltage as
"OUT(+) - OUT(-)"

Rs1 generates the positive offset voltage.
Rs2 generates the negative offset voltage.

Output waveformO
OUT(+) to OUT(-)

'Vos—det(on)

Vi

Y

Offset
detection
output
P 0

<« Outputing low when the
voltage exceeds the
threshold value.

\F:Z§

Bl 8 JBORASANGI R 1 i th 7%

Y

11
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TCB501HQ

12. {RHBET/E

TCB501HQ iz 17 UK &5 FL i LA B T8 VDD F ™ A2 R T Wiy =0 Hg e 75 78 35 B A1

12.1  TAEH#R

Ay UL A VDD N, TCB501HQ Kkt b (8] si AL VDD/2 Ui E] VDD/4 Ffi /b m] W = H s 7

TG FE 9 WM THE (Vout) FIIELr (Vrip) K4,
(A) VDD > Vthl IE#% TAE

(B) VDD < Vthl ¥ [a] A A7\ VDD/2 Y143 Vrip MR 45 L% .
(©) VDD <Vth2 C2 (3£ s, MKEK.

HBE R,
Vrip = 3V (45| i HE)

Vhrl = 2.2V (typ.), Vhr2=1.7V (typ.)
Vth1l = Vout+Vhrl = 2Vrip + Vhrl, Vth2 = Vrip + Vhr2

A (B) A

v
A
v
A

(C)

1
v
A

Vbat

12v

Out \ V! ;

ev

Ripple

WV

v

El 9 P& Vop A% Vpp/2 BB

12
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TOSHIBA %j TCB501HQ

13. RyThEE

1

Gh)

@

3

A BE RO, R, X VDD HEE, X GND Fi, A e R R A R A LR

9% SR T 150°C (typ.) & TAE.
T ILAER, 0TS Ry .

L. SR Sl e s e R i T T e T
2. R A OL NIRRT, WA R RS
3. RRRIME A A A T SRS IR AR BT, R B KIkT Il RE .

FEARMTRE LT, WRE TR, B E3hiR A IEH TAR.

SILEVES
2L TAEVE B R it n 2] Voo 51 I e TAE. WEREE TR, F AR EIER TIE. €T, B
A i O PR AT e 5k ) LT A et DD BMELHRLE O 21,5 V (typ.)

Xf VDD i, X GND KL#, 4 046 R #%
RH S R e B R R DR AR (DMOS) 1 SOA (24 TAEIX ) WE LA, & LAER,
JIT A i i s LB G P EL P A i S DD o SRS RO . s B Bk e IR AR

13 2016-06-28
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14. #xt B KPEE

(Ta = 25°C BRAESIATHUE)

R g HUEE AL M
EE:/)/—%': EEJ_'TE (7&(%) VDD (surge) 50 \% Max 0.2 s.
HJREE (DC) VDD (DC) 25 \% 1 5 B A K L
TR 284 H RO (TR9M) lo(Peak) 9 A
THEFERL Pb 125 W |H4
% R Tj 150 °C #5
AR Topr -40 to 85 °C
fEA7 IR Tstg -55 to 150 °C
1 Vppl to Vpp2 dvi-2 +0.3 \% Vppl Fl Vpp2 [a] fo i H R %
MR 2 Pre-GND to PW-GND dv_Gnd +0.3 vy  |Pre-GND F PW-GND [t ¥f
FA R 22
Vbp Vppl,2 61018 \% RL=4Q
GND-0.3 to
Stby Sthy Vpp+0.3 \%
GND-0.3 to
Mute Mute Vpp+0.3 \%
LIPNGY GND-0.3 to
Hi R IN In1,2,3,4 Vpp+0.3 \%
GND-0.3 to
ACGND ACG Vbp+0.3 \%
. . GND-0.3 to
Ripple Rip Vbp+0.3 \%
: . GND-0.3 to
Diag Diag Vpp+0.3 \%

PR LN R KBUEE R BIRESHE, £ TR AG B X e, B AEREE
U SRAE TAR DB AR AT AUE (L, e (1 HURF IR R BE 2 A A AN RE VR 253 L ¥ (1 R S M AN S P 25 K JE v ARG 21O
. BEAh, EIEHUE 2RO AR T e BT T HAR Ve dh,  HUAA/EGR A . A Y PR T e AL T PR A A A 2%
PE R ERAN I A5 R AUE (E -

TEAEF, I AEAE e R 2 i,

TE 4 BRI Ring.y = 1°C/W (typ.) (Ta = 25°C, ¥ LERET)
7E 5 4 TAB RSB 4ot i KAUE(EN, #HRW RS (HE) K L1E. TAB REIRE N 160°C (typ.). TAB HIME IR &5
&R MR B ER S A R TF RN, BB Wt OE ik, DABH 1 LA AR al et B) AN S5 R 4 s 1 2
FIRE (T)).

TH 22 I I RA S HE FRE R S A 2% A

14
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15. ThEFER

PD (max) — Ta
120
(1) Infinite heat sink
< Rithg-t) = 1°C/W
5 100 (2) Heat sink (Rin(Hs) = 3.5°C/W)
—_ Rin(j-t) + Rih(Hs) = 4.5°C/W
g 80 (3) No heat sink
a Rth(-a) = 39°C/W
o —(1)
§ 60 N
IS
2
7]
(%} 40|
5 \
9] N
3 20| \\ @ \
ocf - \\ \\
S) o~
0 \él
25 50 75 100 125 150
Ambient Temperature Ta (°C)
—‘H‘
16. TEVEHE
i iR %A1F Min Typ. Max Unit
. R.=4Q 6 — 18
SN/ EENE Vbp
R.=2Q 6 — 16

15
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17. AR
171 JfokE

(BRAEAATME, Vop=13.2V, f=1kHz, , RL_amp=4Q, RL_sw=39Q, Vsb/Vm=5V, Ta=25°C)

(): Wit tRIEE

=]

VouT =7.75 Vrms — Mute: OFF

R 5 MR Min Typ. Max | Unit
RS HL U PR Io VN = 0V 100 180 320 | mA
Pout MAX (1) [Vpp=15.2V, & KI)* - 49 _
Pour MAX (2) |Vpp =144V, A% — 44 —
i ThE W
Pout (1) Vpp = 14.4 V, THD = 10% 27 29 -
Pout (2) THD = 10% 21 24 —
Pout MAX (3) |Vpp =14.4V, HKII%E — 80 -
it Th R (RL=2Q) W
Pout (3) Vpp = 14.4 V, THD = 10% — 46 —
PouT (4) THD = 10% — 45 —
PSS N THD Pout=5W - 0.006 | 0.07 %
PR3 25 Gy Vourt = 0.775 Vrms 25 26 27 dB
JETE )@ R A AGy Vourt = 0.775 Vrms -1.0 0 1.0 dB
i HH g S R VNO Rg = 0 Q, DIN Audio - 45 80 ny
Wi &y 2% frip =100 Hz, Rg =620 Q _
PLEm = R.R. Vi = 0.775 Vims 50 70 dB
. Rq =620 Q
g — _
7 C.T. PouT =4 W 80 dB
R R VOEESET - =70 0 70 mVv
LPNGEN 2| RIN — — 100 — kQ
FEL AL Ise FHLARA, V4=0, V22=0 — 0.01 1 A
) Vsg H B IE 2.2 VDD
FLA% ) o —— v
Vsp L YR R 0 — 0.8
. Vv H [P 2.2 - Vpb
P ) — \Y
Vm L & T, Ry=47kQ 0 — 0.8
s It T
5 ATT M M JF, DIN &40 85 | 100 | — | B

16
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172 ®UFR

(BAER4THE, Vpp=13.2V, f=1kHz, RL_amp=4Q, RL_sw=39Q, Vsb/Vm=5V, Ta=25°C)

() BWEHRIEE

e 5 MR A& Min Typ. | Max | Unit
T L PR A Iprot Vo =12.6V 400 600 800 mA
/O HEZ% dVo Vsb=5V — 0.45 | (0.8) \Y
FEIREFE] (ON) Tdon Vo_sw =Vppx0.95 — 0.01 (@H) ms
FEIRT[E] (OFF) Tdoff Vo_sw <Vppx0.05 — 0.2 [6h) ms
bl s Vo_sw(L) |Vsb=0V, RL_sw=10kQ 0 0.01 0.1 Vv
WA ORA FELIAT Ihsw Vpp=0V, (HSW=VDD-Avo) — — 200 pA
TR VHSWL | Vpp=4.5V, louT=0 to 100mA 3 — — \Y;

/ RL =39Q
Bl 10 &l Sl & s g
17 2016-06-28



TOSHIBA %i TCB501HQ

17.3 it wFs B A
(BRIAER4THE, Vpp=13.2V, f=1kHz, RL_amp=4Q, Rpull-up=10kQ, Vsb/Vref=5V, and Ta=25°C)
() BiREE

LR (ot W 2% A Min | Typ. | Max [ Unit
i HE A A0 R Y8 Vpp_offsetl |Vsb=5V, Vref=5V 6 — 18 \Y;
i 4 AR R A P, Vos1-det(on) |Vsbh=5V, Vo(+)-Vo(-) +1.0 | 15| *£2.0
. R _L$#7=10kQ, Vref=5.0V
R H (YT H P1-sat . ' — 100 500 mv
" Rl (310 1E)
i H O A A BT (1) Dtime S — 300 500 ms

18 2016-06-28



TOSHIBA TCB501HQ
18. Wi B
E /J\ "'_-'Li i"'_—'t O +B
Eé @ ) © 587 43
© ipple VbD2 l ce 3
o—i—11 . OUTL ()
c1:022uF [ IN1 J
_|_—<§ PW_GNDl |:| R|_amp: 4Q
l i E OUT1 (-)
AC-GND o U
C1:0.22 uF | IN2 :I:
HH@W S\OUT2 (+)
£
-L_ii PW-GND2 I::I RL_amp: 4Q
§—9PreGND i 1 ouT2
()
AC-GND :l>' 3
C1:0.22 uF L IN3
o—3 1W ;I;OUTS (+)
0—'Wv—T
PW-GND3
_,—_—;3 @ R|_amp: 4Q
C6: 1 uF /I
——i——(16) AC-GND «% Louts
AC-GND =~
C1:0.22 ],lFl4 IN4 o :ZI;OUT4 *)
|
5V _|_—§' PW_GND4 |:| RL_amp: 4Q
4) Stby ,I ﬂ
Play ':_DW . 530UT4 ()
Mute Mute AC-GND
! L
= |
3
|
19 2016-06-28
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19. FtEE

19.1 RiBBFRESHMHEINR

THD - Pouyrt (chl)

100
Vdd =13.2V
Gy = 26dB
RL=4Q
Filter
= 10 100Hz : ~30kHz _.'
> 1kHz 400 Hz ~ 30 kH ]
a 10 kHz : 400 Hz ~
I 20 kHz : 400 Hz ~
- I
- 1 1 20 kHz J
5 E= %
S I
(2]
2 |
o i | lowHz J
s 0.1 BE
£
5]
e
g
e 100 Hz:
0.01 ==
i
f=1kHz
0.001
0.1 1 10 100
Output power Poyt (W)
THD - Poyrt (ch3)
100
Vdd =132V
Gy = 26dB
RL=4Q
Filter
= 10 100Hz :  ~30kHz _.
é 1kHz :400 Hz ~ 30 kHz| “.'
a 10 kHz : 400 Hz ~
T . -~
= 20 kHz : 400 Hz
20 kHz /
s 1 7
5 ;'
@0 |
©
L /
g ] T — L
S 0.1 10 k
]
<
g
e
N~ 100 Hz
0.01
f=1kHz
0.001
0.1 1 10 100
Output power Poyt (W)

100
10
§
[a)

I
'_
1
S
5
5 0.1
S
s
S
" 0.01
0.001

100
g 10
[a)

T
'_
S 1
5
£ o1
3
S
0.01
0.001

THD - Pouyrt (ch2)
Vdd =13.2V
Gy = 26dB
RL=4Q
Filter
100Hz : ~30kHz '.
1kHz :400 Hz ~ 30 kH f
10 kHz : 400 Hz ~
20 kHz : 400 Hz ~
20 kHz /
-
|
I
|
| 10kHz J
100 Hz
R 7
i
f=1kHz
Output power Poyt (W)
THD - Pourt (ch4)
Vdd =13.2V
Gy = 26dB
RL=40Q
Filter
100Hz : ~30kHz ¥
1kHz :400 Hz ~ 30 kHz f
10 kHz : 400 Hz ~
20 kHz : 400 Hz ~
20 kHz /
g e .
I
1
|
~ kHzJ
iy 100 Hz
e /
o PN
f=1kHz
Output power Poyt (W)

B 11-1 JBHREREEEEE (R=4Q)

20
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Total harmonic distortion THD (%)

Total harmonic distortion THD (%)

10

0.1

0.01

0.001

10

0.1

0.01

0.001

THD - Pourt (chl)

THD - Pourt (ch2)

Gy = 26dB GV_: 26dB
RL=40 RL=40
f=1kHz f=1khz 1
Filter w F”:E)TO Hz ~ 30 kHz
400 Hz ~ 30 kHz B 10 - f—4
i |
S
)]
o1
c
il
S
2]
6V 5
13.2V. 18V E 0.1 — v
o
£ 7
@ 19 132V
~ » f i~ i
L/ 8 )14 18V
“‘QL——_ - M S o001 o MY
0.001
0.1 1 10 100 0.1 1 10 100
Output power Poyt (W) Output power Poyt (W)
THD - Pour (ch3) THD —Pour (ch4)
Gy = 26dB Gy = 26dB
RL=4Q RL=40Q
f=1kHz f=1kHz -
Filter Filter
400 Hz ~ 30 kHz It 10 400 Hz ~ 30 kHz ?
e i I ¥
S
a 1
T
'_
6V ‘5
S
= 6V
132V % 0.1
.§ >
- A 2 e 132V
18V ] 17
“h _,—/ J‘_:B O 01 T u L / 18V
e
0.001
0.1 1 10 100 0.1 1 10 100
Output power P W
Output power Poyt (W) putp out (W)
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RESTRICTIONS ON PRODUCT USE

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.

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, 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.

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 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.

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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