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TCBO10FNG

CMOS & a8

TCBO10FNG

ZRGIRER ICNE 5 BEFEREM 2 MSEMAX, EATRESWRS
TCBO10FNG B—H AR 412 %R IC, NATAETWRSL.

M E— B HITH2F backup IR —E& CAN #=HI2% backup FLIE.
—RETRFEMEEENSE. mIETEERGSNEENENSE

<.

ks, TCBO10OFNG EF&0+ B #M. ACC #&M, #H KW, $E

*®iF, ERESHLMGFSESHESFEMENINEE.

1. FH
AT RE RGN RATRES IC

2. IhEet s
o HEREEMIHE

A ER 300mA
AR 200mA

P-HSSOP36-1116-0.65-001

feln

VDD: HitiA/E 3.3V ElE
CAN: Hithie[E 5V ElE
ILM: ¥tHEBE 4.5V Z85V AJE  HAHHER 400mA GREHR 8.5V)
AUDIO: #ithe/E 3.3V ElE

mRAMEER 1.3A

DECK: #ithEE 5V £ 8.5V HT mAHHLEA2A GEERTV)

o MIMEEMIFX

ANT: S AHIHHER 500 mA, WAFIMEH Z BHIERER 1.0V (RAE)

AMP: A ER 200mA, HBAFMEZ BRERE 0.6V (RAE)

o MNETHABTHVELIALN

ACCDET: ACC #&:l E7+8.55v (#EE), Tk 825V (#EE)
E7+8.55v (#E(E) , Tk 8.25V (HAE)

BuDET: + B4l

Sfi: VDD &N &M E 2.95V (HAEE)

§45: 4 BuDET LA TREAT, MitLiEREikh
o ERASELE 120uA (HREIE)

: 1.28g (HAE)

(VIN = VSYS = 13.2V, ACC = 0V. 7£B& VDD. CAN FEEMFF £z SN BT E S H B R T. )

o MWEBRIFER: HXE. LE (VDD #0 CAN BRSN) FnifitizEss (BRAED
MANRIG M BRIESBUA, EMTa = 25°C

i H S A &4 =/ BRIE =A B
VSYSopr(vDD) VDD 4.9 13.2 18
VSYSopr(CAN) CAN 6.6 13.2 18
VINopr(ILM) ILM VOUT+1.6V | 13.2 18
VINopr(AUDIO) AUDIO 49 13.2 18
T e VINopr(HSW) AMP,ANT 9.0 13.2 18 v

VINopr(DECK) DECK VOUT+1.6V | 13.2 18
VDDopr(RESET) RESET 0.9 — —
VDDopr(acCDET)

VDDopr(BuDET) ACCDET,BUDET,MUTE 2.95 — —
VDDopr(MUTE)
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3. FiEH

internal circuit

Regulator for _

FB_DECK

Reference]
voltage
L Over-voltage CAN
detection regulator
(5 V/ 200 mA)
Lowered voltage
detection VDD
— regulator
(3.3V/300 mA)
ACCvoltage
detection
VDD
VDD RESET
lowered voltage—  signal
detection generation
ILM D—- *
regulator I
(4.54\é éo SA? v/ MUTE
m .
Overheat sngnal.
. generation
detection
ANT
high-side switch
(500 mA) <
A 4
AMP
high-side switch
(200 mA)
AUDIO
regulator
(3.3Vv/1300 mA)
Controler
TEST 26)
DECK
regulator
(5Vto8.5V/
2000 mA)
I TAB GND
)

E: WRESRHIFFS FMIERA T AERER A AVDD.

HTEREH, TUERRELHIERTN—LINGER. BEIEH.
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TOSHIBA TCBO10FNG
4. S|ESES
4.1 SIESE (TIME)
1 ) 35
AMP =TT —TIT—1 ACCM
ILM —TIT 1 ANT
ACCDET I iy W 1T 1 BuM
FB_ILM I _ITI_1 FB_AUDIO
CNT5 I —IT—1 AUDIO
CNT34 [ I VIN
CNT12 I 1T 1 VIN
BuDET [=II— I —1 VvSYsS
GND I I 1 DECK
AvVDD [CII] 1T 1 DECK
NC I I TEST
NC [CIa] CIT 1 FB_DECK
NC I I FB_DECK
VFUSE I 1T 1 cAN
ce I I FB_CAN
MUTE I b T 1T vDD
CcT =1 11 FB VDD
RESET E=T1—] 111 TAB
18 19
3 2017-02-27



B

TOSHIBA TCBO10FNG
5. SIPiEA
SIS 2 110 kL]
1 AMP OUT |AMP #5518
2 ILM OUT |BA®RIFMESIE (nEFEFMEIES)
3 ACCDET OUT | AT ACC ®N{ES AL 5|8
4 FB_ILM IN &% ILM S| BIBER E
5 CNT5 IN DECK Frifias 5| i
6 CNT34 IN ILM. ANT FRifizls|p
7 CNT12 IN AUDIO. AMP FrifizHI5 | B
8 BuDET OUT | AT+ B#N{=SHMIE SR
9 GND GND |GND 5|
10 AVDD OUT | ATFEMIRER 4V IR FIEES |
11 NC NC |—
12 NC NC |—
13 NC NC |—
14 VFUSE IN {REG 22 BB BE AU HEANER IR 5| B
15 CE 10 FAFi&E MUTE BkABT BRI B R ERES | B
16 MUTE OUT |MUTE #id2|8
17 cT 10 | AFRE LRSI EREBEREES|
18 RESET OUT |RESET#itHi5IEM
19 TAB GND |GND 3|8
20 FB_VDD IN T ids28 backup B9SE RS
21 VDD OUT | AT 4=#I82 backup RYEE B H 1B
22 FB_CAN IN  |CAN &% 5|k
23 CAN OUT | CAN =g e s L 51 B
24
- FB_DECK IN % DECK 3| B9 E
26 TEST IN RS | A
27
- DECK OUT |iERARYEEEMESIM (40 CD HlE. FEMIBGLE)
29 VSYS Power | Fi-F backup ELiRHIEE &REHES | B
30
p” VIN Power |E3jtiERiRE (13.2V) HE3E3|H
32 AUDIO OUT | (3.3V) HRHIMIHSIM (AnSsnmisHIsssn DSP)
33 FB_AUDIO IN  |AUDIO BJ&E RS
34 BuM IN AT+ B EBEMMERAMANSIH
35 ANT OUT |ANT i 5|p
36 ACCM IN FF ACC HJE IS 2EA04N S| B
7E1: AVDDS|HIATAEBEEMEIRE. ELAZRTAMIRICHEE.,
FE2ABFERMRE M.
4 2017-02-27



TOSHIBA 1%3( TCBO10FNG

6. T{EiAA

6.1 %88 backup BIEEE (VDD)
% VDD #ithifis, REEFE 10pF WHERS, BUXSWIAEERIRFILKE, HFEBEURBEESANN
AL A3t

VDD |/ O 4514 VDD i EE - HAEiF
B fgEA M BT E,
Vout ARSI, Vout

33V f-------- : 3.3V

vbD|TT i R R ! EDERMENTH,
| : ' TeEIft.

VSYS

: i i louT
45V (HLAE) VDETH 1DDs 300mA  IDDmax

6.2 VDD {REEEHMEBE (RESET)

%4 VDD B ER T 2.95 V B, RESET 5|#aH KB, HHwR vDD BHEXT 0.9V, MHRIFELRT,
e RS VDD i B JE KT 2.95V i, RESET 5|l H{KETF.
YENIRESS, RESET I LR EMATEEEE N SET,

7 AR FEARAE AR 8] RIEHE) B T R IR R SR IR AE, BT HTTT 190us REAHITRIERN .

RESET i i it &

TRSoff TRSon TRSoff TRSon

5 2017-02-27



TOSHIBA 1%3( TCBO10FNG

6.3 FTF CAN ##%#I88 backup RUEREREE (CAN)
5TF CAN #id, REEE 10uF HWEBRE, BARSHAEERENRILIEE, HEERREARSAEM
BB GRS,

CAN |/ O % CAN B E - faZidstd

BB R,
Vout R IEL. Vout

! oy

5V beaeeo-
VEANL T T R BRI i 34,
| : HASEIE .
|
1 1 1
: VIN : : louTt
45V (HEE) VDETH ICANs 200mA  ICANmax

6.4 +B HEKRNBE (BUDET #1 BuM)

£+ B EEMTERMAIER T, BuDET 3l SHEE.
+ B EMERFELE TR 825V (HAME) , HAAE AR A 855V (B2AIE) .
ERAM BuDET [E5RZI+B BYEE BRLEH .

VTHBuU ~(VTHBUM/R6)x (R4+ R5) + VTHBUM,
VTLBuU~(VTLBUM/R6) x (R4+ R5) + VTLBUM

6.5 MUTE BkH&4%8E (MUTE #1 CE)
% BUDET LAF &R, MUTE 3IRMIH MUTE Bk (TM) &
e RARMET, HiGH KB F,
L CE 5IR#0 GND 3|#lz Bl SR AEAN 1uF, B MUTE BofAtElA 1 s (BAME) B, ZESENTERIF
BRERTE.

TM = RCE1 x CE RCE1 = 1MQ, CE= HEE

E: HAEM MUTE B3&RF, CE SIBIN .

6 2017-02-27
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6.6 ACC BEHMHBEE (ACCDET f1 ACCM)

% ACCM S| [E X TN E ERT, ACCDET 5| HIKEF.
EEF AR TEMERT, &85% VTHACCM #1 VTLACCM EX ACCM JEMH1E .

£/ 1 A [EFREEL TH ACCM 5IH.

4 ACCM 3|#IFF88R¢, ACCDET 3IRMgIHIEE A SH P,
VTHACC = {(VTHACCM/R3) +1 u} x (R1 + R2) + VTHACCM,

VTLACC ~{(VTLACCM/R3) + 1 p} x (R1 + R2) + VTLACCM

# VTHACCM #1 VTLACCM TS, &2 EB S

(3) - 3 FR1ERS, IFERFE 13 BB

F: HKEM ACC HERMIEB AT, ACCM SRR BIEFFE (ATLURDIMNBTH) .

AR AR AREFRE.

Bt
WEYS
BEY__ _f—m—m— /e _.
B 85\!%‘2 ““““““““““““““““““““““““““““““““““““ M
WEYS WOo

RN E N —— -

Yo

ACC

Y R
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6.7 FTE3m (AUDIO) WIHEIRHEREMSEMFXEE (AMP 1 ANT)

AUDIO 2t ER 3.3V (#AE) , BEHERAN 1.3A, ATSMAERRERESIH.
ANT BHitHE A 500 mA, B I/OBFBEEAR 1.0V (RXE) , BTFaEMAXEHEESIE.
AMP 25K 200 mA, B /O BiFEEAR 0.6V (BRAXE) , ATEEMIFEHMESIAE.

HRRFRFEENET SBREERMSEMNFXF, FHEAISHBR TIRE LB,

S, AN ERTARES, BRI .

1 TEFERATEE, AAEBESRTED
faERmEHEEMm.
i 2:

REMX AR ARHZHERT, EEIBRHEES A
INREFREE] AMP 70 ANT i SIBIRIERE (C5/ C6) E/NE 1pF, NEIEMIARESRTIRS. A,

T RIBEME, NIEGE M SIPRR A B BRI AREEH.

AUDIO 3.3V I/O #54

AUDIO 3.3V fagissi

AT R R,
VOUT T2 1t VOUT
3.3V |====-==---- 3.3V ;
2.97 V 1 N
| I G F 5 B4
> ' U425 g
VAUDL |[---- VDETHS : U022 1
| '
1 . 1 , I
L VIN .
4.5V VDETH TAUDs 1.3 A 1AUDmMax YT
AMP. ANT I/O # AMP. ANT fagkidit
T SRAS I B E
VOUT )2 1k H VOUT
___________________ VIN
162V oo
VDETHS | L SRS I B
VAMPL W 1A
VANTL [~ T !
VIN Tour
4.5V VDETH TAMPS  500mA  IAMPmax
IANTs 200mA  IANTmax
8
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TOSHIBA 1%3( TCBO10FNG

6.8 FF DECK (DECK) #1ILM (ILM) HBYE;EE 3%

DECK 2#iEEERN 5 E 8.5V (AIZ) , HMHHERA 1.3A (5V) E2A (7V) WiBAHEFHLSIM.
@t CNT5 5| B FF B sk 7.

HHERRIFEENEASHFEBRES, HEAETEHFER TREIMELER.

ItESh, MBS E AT AT, BRFFAIH

ISR PRI E M L IE

DECK {# R =
(1) EEREE

VIN DECK
- ~ VouT
FB_DECK I 1@

] VOUT = VR x(Ra+Rb)/Rb VR = 0.8V (HEI{F)

/I R 3 Rbl
77

ILM BHiHEER45F 85V (AIE) , HMHERA 250mA (5V) ZE 400mA (8.5V) RIS RSB,
A[i@iE CNT34 5| FF B s £ H.

HERRIFEENEASHFERRES, HEAETEHFER TR LER.

Itegh, ZAMET E RN AT, BT .

BTSN ERER PRI E SR R IE

ILM {s F SE 451
(1) EERES

VIN ILM
- C VOUT
2 Rc
3 VOUT=VRx (Rc+Rd) /Rd VR=0.8V (##I{F)
3 Rd
VR l
/]; 7
ILM4.5V / 8.5V igE i |/ O 45 ILM 4.5V/8.5V & & Ry tadids it
I RN R, 4 A
VOUT VOUT
85V |[-——7———-- 7 :
1
45V | 85ViIgEHRATESV | 1 : MBRMBT A, WiELE
(<> 1 )
VILML ————/ VDETHS 45V BEHRH 405V === SR i
1 1 1
1 1 1
L VIN 1 1 |
4.5V VDETH 1ILMs / T ILMmax ouT

VILM=4.5V 250 mA VILM=85V 400 mA

9 2017-02-27
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DECK 8.5V igE&ErH |/ O 4%

VOUT

85V [~==mmmmmmme
50V /

DECK 7.0V/5.0V i§ & s fa 45t

LR S Rl S pu A R It e

VOUT

VDECKL |==--

6.9 CNT12 5|#F1 CNT34 5|

4 CNT *SIBIEVMINEEEM VTL 254 VTH B, BFESA VIM1 F1 VTM2 B9z, Etk&FaEETH

VIN

TVEEFNG6 IV  |oeaoaoan
VDETHS [ 5V &EH N4 5V

Ap RS B A T L A

VDETH

1 ouT
IDECKs / T IDECKmax

VDECK=5V 13A VDECK=7V2A

FREAARTIESEIREBME, HEBUTAR.

- BARNRARETEEEE| CNT *5(M.
« NEFE+ B FHER 20ms HFEZATEIE, FFB CNT *3]k.

« BRRERAL AN E S EN TS B TR LR 2 2B ETLRIFNE.

JE: CNT* = CNT12, CNT34

CNT SIHIRE(ER

e

ERMBAIFIE.

CNT12 AUDIO AMP
VTL OFF OFF
VTM1 OFF ON
VTM2 ON OFF
VTH ON ON
CNT34 ILM ANT
VTL OFF OFF
VTM1 OFF ON
VTM2 ON OFF
VTH ON ON
10 2017-02-27
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7. #HkHT (TSD) IhgE

% Tj %A 165+20 CHf, MUTE SIRM@ME R . MUTE SIMREREE—RGE, HEEMEZE 30+10 CR, MUTE
SIMERMESET. 1% IC HRESSHT MUTE 5IEBIRRE M.

# MUTE 51B89 TSD ThEE BRI ERAR[MEWTR, HERERBTRESIRENRITHIZRFIES.

IR MUTE SRR T, HERE#H—SHSL 5 C, MIFLEER VDD #1 CAN SMAFTETRERS

tesh, ARMBERETFE. SENEREEZE 30+10 'CH, #id TSD WEMIREEFEESR.

TCBO10FNG

F4& VDD #1 CAN Z 4
E"Jﬁﬁﬁﬁﬁﬁ% ;F)E'. 30+10° C
M S
MUTE - i
ez 30410° !
1 #m
=
255° C

11 2017-02-27
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TCBO10FNG
8. Rt
IRIE TR ARE EERERV R BT A OHS .
O6HS = (Tjmax-Ta)/PDmax-0j-T
*IC FTEEMFAME: 6j-T=1.8"C/W
* PDmax 28AIE8 IC s KIhFE.
* Tjmax= 150°C
PDmax AIiBd LA R AR ITHE
PDmax= PD1 + PD2
PD1: BRRERMMERAKREESEMNFMERPEBEENTERINE
PD2: 7£ IC BYAERERER (lint) FhENFEMRAIER.
R{ER R AINFEAFEREHTE PD1. PD2 R+ E R ERIHFE lint = 30mA.
tesh, EAEMRENEMARSHASETE, FUBBRAERMZITREBK ).
12 2017-02-27
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9. BXEAHEE

mA 5 St HEE L P s
VIN(DC) _ 30 Vv _
BuM(DC) — 30 Vv _
FSHIRERE
ACCM (DC) _ 30 v _
VSYS(DC) — 30 v —_
TiEmIFERE Vopr — -03%18 \% _
CNT12 #1 CNT34 S|B9 \%
MEERE VICNT1234 — -0.3 Z VDD —
CNT5 5|BIgI s ER [ VICNT5 — -0.3 ZVDD v _
VIN GRi&) t= 200 ms +50 \Y —
VSYS GRiE) t=200 ms +50 \% —
AT R IR E
VIN (B t=100 ms +35 \% —
VSYS (fiki) t= 100 ms +35 \% —
TERE Topr — -40 £ 85 °C —
EERE Tstg — -55 % 150 °C —
PDvdd VDD HjR 9.1 w —
PDcan CAN Hj& 8.1 W —
PDilm ILM ELiR 13 w —
In#E PDaud AUDIO EiF 32 W —
PDant FT ANT WS EMFF X 11 w —
PDamp BT AMP KIS EMIFF % 7.5 W —
PDdeck FF DECK BYEIE 44 w —
IhiE PD BRRER+ IC TIERFEN R 69.5 w —
e FSABEHNENEATEERIELRAETMEH T HANEBENEEE. MEBI AL HKE
EfE.

B, WRESHBESEMHNEE. ANRK, HATRERTRIFSMEMERHAE .

BEEENLIEBEERNER IC.

F2: ETa = 25°CHERT, HEHRME (0)-T=18CW) , FERXFRHMME.
i 3: LB et R AR EERRBRERMBIERE (VIN) LB, RAMIBEIESE (BIaENBIRSTH

“IRETIEREKED o

13 2017-02-27
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9.1 NA®BRERE

RSN -S i ANGERT s e P e
HeE A i £ el

VIN

I

—»—&—1V/SYS

fE VSYS 3l LA “ A T 7E+B
| BRI BT A VDD S R 1

Ny
Uito

AN— % ACCM
— BuM
i GND TAB
& &
10. TEEE
g s TR & &/ HEE | |X | 81
VINopr(vDD) VDD 4.9 13.2 18
VINopr(CAN) CAN 6.6 13.2 18
VIN ILM vout 13.2 18
opr(ILM) +1.6V .
VINopr(AUDIO) AUDIO 4.9 13.2 18
T ¥eeiEm VINopr(HSW) AMP,ANT 9.0 13.2 18 v
VIN DECK vout 13.2 18
opr(DECK) +1.6V .
VDDopr(RESET) RESET 0.9 — —
VDDopr(ACCDET)
VDDopr(BUDET) ACCDET,BuDET,MUTE 2.95 — —_
VDDopr(MUTE)

14
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TOSHIBA 1%3( TCBO10FNG

11. BSHY
11.1 ESHEY (1) SHSHEFEMSERM
5iE we iz 5% B | mnE | Bx | aa
RRAESBEME, Ta = 25 'C,VIN = VSYS = 13.2 V ((FHE 13 BrUMIKEE) , SW = OFF
" . ACCM =0V, SW1,SW2,SW3,SW4,
BSER IB 1 SW5 = OFF — 120 145 A
% VDD #1 CAN 2 SMOFT AR IE 3548
VDETH s ” 26 27.2 28.4 Vv
VIN 3 E AR
VDETL RE BT ESFM. 25.3 26.5 27.7
TERMNFETEE VDETHS VDETH - VDETL 0.4 0.7 1.2
pulaivabEd
% VDD I
CAN Z5MNHIER S b

BHRES L N

%
BuDET T | fi%

/ E '\ /' '\ max3ov

VTLBu VIHBu  VDETL VDETH

BuDETACCDET MUTE 6B 8%

VDD VDD
_|
BuDET ACCDET |—‘M—O MUTE
. 2 =
1

15 2017-02-27



TOSHIBA 1%3( TCBO10FNG

11.2 BS54 (2) BF CAN (CAN) BYfEEHISE backup. E{LEEEEFN CAN BIFAYEIRE (VDD)

i e MR &4 =/ |HABE| FK | B
%28 backup BJRE (VDD) BIEBEME, Ta=25C, VSYS=13.2V
it E VDD  |louT= 0 to 300 mA 3138 | 33 [3462| V
R ME VDDL  |VSYS=4.5V, IoyT=0to 100 mA 3 — — v
|/ O Wi FFERIE VDDsat |VSYS=3.3V, loyt=1mA — — |o15 | Vv
AT AVDDI  |VSYS=4.9t018V -50 5 50 mv
kel htl AVDDL  [loyT= 0.1 to 300 mA -100 | 10 100 | mv
SRR IS E R IDDmax | VDD=2.97V 300 | 480 | 600 | mA
F AR PR IDDs | VvDD=0V 45 100 | 155 | mA
BRI SUR HIFIEE RRvdd | loyt=300mA,fr=100Hz,Vrip=-10dBYV, Sin wave 50 60 — dB
T IR AR AN SUR B VNvdd | BW =20 Hz to 20 MHz — — 0.7 |mVrms
£ (% (RESET) BIESEME, Ta=25C, VIN=132V
1R B E AN ER R VTHRST | VDD voltage to switch RESET 285 | 295 | 305 | V
e At TRSoff | CT=0.1yF 80 100 | 140 | ms
S (IR TRSon |CT=0.1yF 70 140 | 190 us
'%'EEET Wit 1RO |\ ReTeatt | VDD= 3.3Vl souce=1 mA — | — | o3| v
EEEE’ET Wit 2 8T8 |\ RsTsatz [ VDD= 1.2Vl gr= 0.1 mA — | = o3| v
RESET _tHieafE RRESET — 17 22 27 kQ
FITF CAN #5188 backup EIFEIR (CAN) BIEBEME, Ta=25C, VSYS =132V
Wt E VCAN |loyT= 0 to 200 mA 4755 | 50 | 5245 Y
WA VCANL |VSYS =45V, loyT= 0 to 100 mA 3.0 — — v
|/ O Wi FFERIE VCANsat |VSYS =5.0V, loyT= 200 mA — 0.5 1.0 v
AT AVCANI | VSYS =6.6 to 18 V -50 5 50 mvV
kel htl AVCANL | louT =0.1 to 200 mA -100 | 10 100 | mv
AR U E R ICANmax | VCAN =45V 200 | 480 | 620 | mA
iR R LR ICANs  |VCAN =0V 45 100 | 155 | mA
IR SR I B RRcan |loyt =200mA,fr=100Hz,Vrip =-10dBV, Sinwave 50 60 — dB
IR S FNSUR B R VNcan |BW =20 Hz to 20 MHz — — 0.7 |mVrms

16 2017-02-27
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11.3 BS4HE (3) ACC BEARMEEE, + B HERM B MUTE B 48

i Eas TR S B/ | HBME [ &KX | B
ACC H[E# MM EE (ACCDET) BIEBEME, FMTa = 25°C, VIN = 132V (FRAE 13 HHMKBEE)

FHRASEERE (EEL1%=8R) .

VTHACC |ix2i#idi2%& ACC BJEff ACCDETZE | 81 | 855 | 9.0

FofE L1 TRR M.
& MR R

ACC IR RN BRRE (REH%E) - v

VILACC |#M% ACC BE/S, XE@idmkifize| 78 | 825 | 87

FE {5 ACCDET 2556 F 8 JPR{E.

N
X 2iBitigE ACCM B [EfE ACCDET 1163 | 1204 | 1.243

‘ VTHACCM | o 1o el <P et JBR A v
ACCM #MEE & o WE ACOM R, XEAIERE
g 7N &, X2Rid AWEZS
VILACCM | g mfss ACCDET 25 e oo JpRfE. | 122 | 1163 | 1.201
- FMNDIRERISE (BEX1%T5H) .
ACC #IEIEE VHSACC |\ ce - VTLAGC 200 300 | 400 mv
ACCDET #iHififneaE VACCDETL | Isink = 1mA — — 0.3 \Y;
ACCDET it E VACCDETH |ACCM =0V \_/OD? — VDD Y,
ACCDET _HiegfH RACCDET — — 10 — kQ
ACCM HINEER IACCM  [VACCM = 1.2V 0.5 1 2 A
+B HEMNEBEE (BuDET) MRIESENE, FHE 13 TR EER, Ta=25°C, VIN=13.2V

FMASSRRIRIEE EEL1%5) .

VTHBU  |ix2i@iti2@ Buk /¥ BUDETZHiE| 8.1 | 855 [ 90

i 40 TIR1E.

FMASIRRIRIEE EEL1%E) .

VILBU || BuBER, KREIMERIIEE| 78 | 825 | 87 |
f¢F BUDET 25 J75 k2 401 PR L.

X2iEdES BuM BEfE BUDET A4
VTHBuUM R 0 TRRME. 1.163 | 1.204 | 1.243

KB BuM BIESE, XRiEIMIRIZE
VTLBuM FE1& BUDET 55 = i P i1 TPRAE 1.123 | 1.163 | 1.201

+B #MEBE

BuM e %

+B HEIEE VHSBu  |VTHBuU - VTLBu 200 | 300 | 400 mv
BUDET i iafneE V+BDETL |lIsink=1mA — — 0.3

BUDET ¥ B fE V+BDETH |BuM=0V \_/55 — | vbD v
MUTE B & £ 88 MIESEME, Ta=25C, VIN= 132V
MUTE RioAZeE ™ CE=1uF 0.7 1.0 15 s
MUTE FFEiERt TMon CE=1uF — 16 — us
MUTE #itiafnesE VOL louT=1mA — — 0.3 \Y
MUTE XxHliRHER lleak VOUT=VDD -1 — 1 A
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11.4 BS54 (4) CNT SR, AMP 3¢ ANT SEMFX
IiE s MR & R | BAME | BAX | B
CNT N\ EL B MIEBEME, Ta=25C, VIN=132V
VTL 0 — 0.5 \Y;
. VTM1 0.85 — 1.4 \Y
CNT12 #1 CNT34 Ry \ & ES M CNT 3| HIEER
VTM2 1.8 — 2.2 \Y;
VTH 2.8 — VDD \Y
CNT12 #1 CNT34 R HELpE RCNT VCNT12 = VCNT34 = VDD — 220 — kQ
. VTL5 DECK #ij it % — — 0.4
CNT5 HMINBIE \Y
VTH5 DECK i 7 /3 2.0 — VDD
CNT5 #INEEME RCNT5 |VCNT5=VDD — 200 — kQ
ANT SEMFF £
MIESEHME, Ta = 25°C, VIN = 132V (FERE 13 HAMRBERK), SW4 = ON, Hfts SW=OFF
I/ O BiFFeE /& VANTsat | loyT= 500 mA — 0.65 1 \Y
M & ME VANTL VIN= 4.5V, loyt= 0 to 100 mA 3.0 — — \Y
IR AR IP IR R IANTmax | VIN =18V, VOUT = 16.2V 500 900 | 1400 | mA
bz IANTSs VOUT =0V 75 150 250 mA
AMP EEMIFF =<
MIESEHME, Ta = 25°C, VIN = 132V (FEFHE 13 HAMRKERK), SW2 = ON, Hfts SW=OFF
I/ O BiFFeE /& VAMPsat | loyT= 200 mA — 0.4 0.8 \Y;
M & ME VAMPL | VIN=4.5V, loyt= 0 to 100 mA 3.0 — — \Y
IR A RIPOIRETR IAMPmax [VIN =18V, VOUT = 16.2V 200 600 | 1000 | mA
WM AE R R IAMPs VOUT =0V 50 110 180 mA
11.5 AF LM BFRNESHEFY (5)
ir 2 NN = -5 .
IiE s TR S =/ & BA B
ILM E &
BRIESEME, Ta = 25°C, VIN = 132V (FHE 13 HAMKER), SW3 = ON, Hfth SW=O0FF
WEMLBETEE VILM — 45 — 8.5
SEHENEE VFBilm louT= 0 to 400mA 0.775 | 0.8 | 0.824 \Y;
W &/NME VILML VIN= 4.5V, loyT= 0 to 100 mA 3.0 — — \Y;
VILMsat1  |louT = 400mA,VILM = VIN = 8.5V — 0.5 0.9 \Y;
I/ O WiFFEEE
VILMsat2 |louT = 250mA, VILM = VIN = 4.5V — 0.3 0.6 Y,
LTS AVILMI VIN =5.1 & 18V, loyT = 250 mA -100 5 100 mvV
] AVILML1  |loyT = 10mA Z 400mA 200 | 25 200 mvV
AR
AVILML2  |loyuT = 10mA Z 250mA 125 | 16 125 mvV
‘ lILMmaxH [VILM=8.5V, VOUT=7.65V 400 | 750 | 1000 mA
RIS AR
lILMmaxL |VILM= 4.5V, VOUT=4.05V 250 | 600 900 mA
WIS R SR IILMs VOUT=0V 50 90 140 mA
NN loyT=400mA,
SESURE HE _
B RS0 HHI L RRILM fr=100HzVr = - 10dBV, EEE 44 50 dB
IR A FNSUR B E VNILM BW = 20 Hz & 20 MHz — — 1.0 |mVrms
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TOSHIBA TCBO10ENG
11.6 BT AUDIO BiERIEES45E (6)
=] = TR S5 B | BEME | &K ==Fiv2
AUDIO HiE
BRIEZBME, Ta = 25°C, VIN = 132V (EHE 13 HAUMKER), SW1 = ON, HftSW = OFF
ML E VAUD — 3138 | 33 | 3462 | V
W RIME VAUDL |VIN=4.5V, loyT= 0 to 100 mA 3.0 — — v
T AVAUDI  |VIN=4.9 18V, IoyT = 500 mA -100 5 100 mv
REES AVAUDL |loyT = 10 & 1300 mA -300 20 300 mV
TR AR P IS {E B 3% IAUDmax |VOUT =2.97V 1300 | 1600 | 2160 | mA
MR R IAUDs VOUT =0V 80 390 | 540 mA

s louT = 500mA

SESUR RRaud 45 50 — dB
RSB au fr=100HzVr= -10dBV, F3K

I _ mVrm
B R A FSUR R VNAUD  [BW =20 Hz & 20 MHz — — 0.7 S
11.7 FF DECK HEMBESHEM (7)
- A -
| pae=s T =2\ & =K =K {v2
F3F DECK MHLiR
BRIESEME, Ta = 25°C, VIN = 132V (FRE 13 HHNRERK), SW5 = ON, HthSW = OFF
WEM B ETEE VDECK — 5.0 — 85 \Y
SEBENBE VFB louT =0 ZE 2A 0.775 | 0.8 | 0.824 Y,
& /ME VDECKL |[VIN=45V, loyT =0 Z 100 mA 3.0 — — Y,
VDECKsat1 |louT = 2A, VDECK = VIN = 8.5V — | o9 1.8 Y,
I/ O BFFFEEE
VDECKsat2 |loyT = 1.3A, VDECK = VIN = 5V — | o5 1.0 Y,
Ak Rt AVDECK| |VIN=6.6 & 18V, loyT = 500 mA -100 | 10 100 mV
ES AR AVDECKL |louT = 10mA & 2A 200 | 20 200 mv
_ IDECKmaxH | VDECK = 7V, VOUT = 6.3V 20 | 28 35 A
AR ARIP IS B B B
IDECKmaxL |VDECK =5V, VOUT = 4.5V 13 | 26 3.2 A
MR R IDECKs |VOUT =0V 70 | 160 | 340 mA

e e louT = 500mA,

RS P _
BLRSURAMHIEE RRdeck |~ 100HzVr= -10dBV, F 44 50 dB
MR A AN SR VNDECK |BW =20 Hz % 20 MHz — — 1.0 |mVrms
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12. $E
12.1 BREESRMEESY

Vyvpp-Ilvop Vean-lcan
3.5
3
25 [
2
1.5
1 Pl
0s B=6.6V. 13.2V, 18V
- e ... YouT=4dVvV .
DD_D 0.1 0.2 0.3 0.4 0.5 06 0.0 0.1 0.2 0.3 0.4 0.5 0.6
. s
T oo (A) MR o (A)
VILM'IILM (45V i&ﬁ) V||_|\/|-|||_|\/| (85V &E)
5 10 ¢
45 F 9 L
4 +B:13.2V 8 F +B:13.2V
2 35 F 7 +B:18V ——>
e > 5' < +B:10.1V
> C +B:6AV —> R
W 25 | < +B:18V = 5|
w 2 F .IEJ-'? 4 -
3 s | sk 2 4 33 st 2 4
=k +B=6.1V,13.2V, 18 V &2 +B=10.1V, 13.2V, 18V
os | VOUT= 4.05 V  f VOUT= 7.56 V
0 MERY S RS S S S B S T | MR B P D
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.5 1.0 15
Eﬁﬂj%iﬁ. |||_|v| (A) Eﬁﬂj@;ﬁ IILM (A)
Vbeck-lpeck (BV X E) Vbeck-lpeck (8.5V 1% &)

20 2017-02-27



W
It

TOSHIBA TCBO10FNG
6 r 10 ¢
— C 9 |
2, 5 P———————————————— E
< r 81 +B:13.2V
g,k /I~ | S 7 B S~
> +B:18V s 6 f +B:10.0V. ——> B8V
5a] T T N s S 8 5 f
w > i
H 4 F
ﬁ e s i e R — 'E.J 3 F o
[ 1 H o 3 ik &
1| T3V Ay & t +B=10.1V, 13.2V, 18V
- 45y ; VOUT= 6.3V
O F 1 I-I y X 0 L L L L 1 L L L L 1 L L
0.0 50 30 4.0 50 0.0 1.0 2.0 3.0 4.0 5.0
W | A .
7t loeck (A) B loeox (A)
Vaupio-laubio Vant-IanT
35 r 20
3 [ +B13.2V 12 f
Sas wl +B:18V
g i ; 12
2 f - <——B:18V Szt
>?i BAYV —— 210 f +B:13.2V
15 | =
aal s =<
B o1 e B ¢ ik 5t
H i RS H 4t +B=9V, 13.2V, 18V
05 [ +B= 4.5V, 13.2V, 18V & 2 f vOUT=16.9v
N L VouTt=297vV o b e v S
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.3 0.6 0.9 1.2 1.5
iﬁ]tHEEjﬁ IAUDIO (A) Eﬁ]HjEE.;}zE. IANT (A)
Vamp-lamp
20
18
S e +B:18V
o 14
<§f 12 |
> ok +B:13.2V
[aa]
® °f
H ° *BiOV it 4
E 4 3 +B=9V, 13.2V, 18V
2 E VOUT= 162V
o b
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
B ER lawe (A)
21 2017-02-27



TOSHIBA i%j(

13. Wik EE B

TCBO10FNG

i) |

ER ]

CMS03

L i

Te R

-Jn SNT awe o s
&—-’\N‘—I\M Ex

g
2
2
F—
HE
Q
1
l“iL
K}
34
33
32
a1
30
29
28
27
[ 26
5
Z]
x}
2
21

FE_ALDIO

AUDIE
I
Rt

L)
E:

T I I A Y [ 22’—7]7 IEET ]
— Se—p T £ T oo =T =T v o= = = = = = = o o = HUTE
RUOR2 _]_ —a g2 g dE2ggEsgee - '
R @ OFF ows = T
THTE ]
D

o [
-
I v
CSJ_CS OFF 3l
= .
T ]:7
@D GND BT, o5 = = - -
= = 2 E = =) E H
X EEREEEE AR
& = o = PR EEEEREEE EIE‘L" o
|
[ TET Cis = =
[ j a3 ci4 R10 R7
[ aND T ™o aND i

wia

E: MR P AR T REMEIABR . TR LEHMEBEREERLENRREPLEHERER
7£: VFUSE 5IBIRiZ ERSiZEHEE] AVDD 5180,
E:  TIEEER VFUSE 5|B)F1 AVDD SIMRIFE SENRENEE,. REFRNAOLEEEMIRRFRIFEENRE. Fit, BS%MHEH L8,

E: EARBEANESFMEFFNANIETRESEIR, AUANBE S EELIRKHEER.
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14. FiF TCBO1OFNG HIIMERER4FIFR

iR | EBSUE FEFES| B 5t AR
C1 1000uF VIN BIRIAAE, SURIERES
C2 0.1uF VIN PR IRHAMER I E
C3 0.1uF ACCM PS5 T
C4 10uF ILM sl
C5 1uF ANT YA T
C6 1uF AMP YA T
C7 10uF AUDIO e bl
C8 10uF VDD i bilil
C9 10uF DECK bl
C10 10uF CAN AR
C11 470uF VSYS FEAIX VIN BHR#$F VDD #ith
C12 10uF VSYS PS5 T
C13 1uF CE B E MUTE BkHURTIE) & 5
C14 0.1uF CT BEEMNNREEHR
C15 4.7uF AVDD i bl
R1 8.2kQ ACCM FFiE% ACCDET H{EHIER
R2 100kQ ACCM FTi% ACCDET @{&EhYEEH
R3 18kQ ACCM FTi% ACCDET E{&EhYEH
R4 2MQ BuM % BuDET S{E#YEFE
R5 390kQ BuM % BuDET S{E#YEFE
R6 390kQ BuM FAT3%% BuDET B{&ERYEE
R7 220kQ CNT12 FF 45 CNT 5B E AR
R8 33kQ CNT12 FTF#=$] CNT SIHIEE [ERIEFE
R9 15kQ CNT12 FTF#=$] CNT SIHIEE [ERIEFE
R10 220kQ) CNT34 FF#=$ CNT 5B £ A HLPE
R11 33kQ CNT34 FF#=$ CNT 5B £ A HLPE
R12 15kQ CNT34 FF 5% CNT 5| Be AU MR
Ra — FB_DECK FITi% % DECK i E Ry FE
Rb — FB_DECK FTi% % DECK i [E iy e
Rc — FB_ILM FFi%E ILM it B R AR PE
Rd — FB_ILM FAF&E ILM i B E AR

D — VSYS B ER AR
WEN_RE: (BS: CMS03; #IER: &2)
e MR B R AR A TR B FA SR R .

X LLLH PEFNER BEAS AR R R P & A PR s Ak RAR 4B 1R .
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15. FER~T
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78 TP
36 19 IE'
HAARAAARRARARAARAR
£ q ; g 3
Gl 11
T R HE
2425 TYP ‘ H [065] 0S8 T
2 2
B 15.940.2 2z
| | [
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]
01401

i %
wl —4—
k= { |
79 | M1 /
i Il
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0.0540.15 [ E
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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 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.
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