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TB9068FG

R Z Bi-CMOS $E B L R L1 LR

TB9068FG

H LIN IREhE8F0 5V R ESSHN =HER TR DiAERIES

TB9068FG AT AERN/NE = HER LRI DIEITH| &/t
B, EFAMNBERERSIZHER IC REMDIEWAE, H
BEEEEENTIA. XTI MCU, TB9068FG HNEH 5V fa
[E2. B VAEREEM LIN 24U % 28 . TBI06SFG =1t
HEITER. —W*%‘t;a.ﬁﬂﬁ 120°7 FRIEEERIEE S
HFJ% iER 2B A TE 2 DI IEHIRISMNEE MCU
Ak v,

Y3¥E
=Py N )|
BT AERIBEESCIN 120°75 %354 (MODEO)
: DIRRFESHARIEEL L.

LQFP48-P-0707-0.50

EE: 01899 (#EE)

HeskiEsl GERTEHIRETEE) . PWM (R348 3N HISHESIRA

MCU #£#iE1T (MODE1)

: DIAEHIESH 6 BBMA%L, PWMHE MCU %,

EIFIRTNEE: S BEANE

%W%"%“LAUEEE%%EIV)I&H? o
T BRI/ Pk /i B A )

B EsviaES
My ERE: 5.05V (BLBY{E)
PRIES: 1@ITSMEREEPE ST PRFIE AR
SEIIhEE: 5V RIERN / EBEN / B A ER S

LIN Y% 2% : ETF Ver 13
TIEBEER: 7~18V

TEREEE: -40~125C
AE CR %= (4MHz)

1

o
P

LQFP-48 5|B (0.5mm [8)FR)
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TB9068FG

RIS HEEFS I HHE

OCC OcCB OCA nc GND CMPAM CMPAP CMPBM CMPBP CMPCM CMPCP TP3

@, 35 34 @, \% 31 30| 29 28, 27 26
TP1 (38 | &
P2 L LIN Tranceiver ngru\i‘;mtagsz VCC1
; Thermal Shut p—K
PGND |40 I Down R T_ i_; 21| VREGO
] < Over Voltage é %
oc |41 HB D Detect 2] ——20] vs
E T :—' Over Curren ne
OBE HB < System [~ Detect ' 09
" Control
ol HB le & « 4MHz 5V R;g'a“" —i8| vrea1
4 < Motor CR Oscillator Current
= Control Limitter ~ —117| VREG2
Power On Reset \—hﬁ COMPC
VGC2 |45 < &
Watch Dog Timer -
ne vDD
ws 1 GND
PWMI NRST
(OPEN) - - 1 2
I z i
3 5 6 7 B % 10
IF IE D IcPWM) 1B 1A ENA  DG1 DG2
(ccw/cw2) (CCW/CW1)
HB: FARIEzHES
nc: FTAEBERES I GBS PIRFFFE)
PWMI (FFi8): MODEL 4B PWM #IX\. £ MODEO AR{R¥FFE&
IC(PWM): MODEO FEJ5MEB PWM S\ . MODEL FH) DiAEFIMANES
IA(CCW/CW1): MODEO  jkfEstishl. MODEL i DiAisHIMiNE S
IB(CCW/CW?2): MODEO  3jkfEstinsl. MODEL iy DiAis#iNE S
FERATH FAF4R%E LIN ver.1.3 RIZMARAY LIN IRshFZ45 5 B 3%

UEE) ATETHEA, HEEPEOIIGEE, RERERATERERIE L.
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TOSHIBA TB9068FG
5| BT
E):: . o N R
éﬁ% g |H£|]%fljx EX iﬁ]ﬂj EE.E% /E**
IF ORI HEIE S A S
1 (SC) % (SC ERIEHBESHN) 3% N CMOS 120kQ THEFH
IE OEEHIE S A N
ID OEIEHIE S A N
IC OEIEHIE S A X
. . ] CMOS N
4 (PWM) * (PWM Z&IESHN)" WA 120kQ iR
IB
OIEFHIESHEA ‘
. ] CMOS N
5 .(XCCW/CWZ) (DA A 2) * TN 120kQ ThieapE
6 I(/écwmwn SEEIESEA A | CMOS | 120kQ Tiueamm
(DAL AL )™ :
ENA OREFIESEREMAN G EFIE N
. ) . CMOS N
7 (NBRAKE)® | 280 * HIA 50kQ THIEFR
8 |DG1 BEESHH1 W CMOS
9 |DG2 LH{ESmt2 T CMOS
10 |CK KNE VRS ENEMANGES HIA CMOS | 50kQ _tHiEaPR
11 | TXL SEEMCURILINMINIE S TP CMOS | 50kQ _HHiHFE
12 | RXL HWiHEMCURILINSE 55 T CMOS
13 | NRST SMmbES i NMOS 10kQ _EHEpE
14 | GND it it
15 | VDD CMOSIZ B IFHIA
16 | COMPC M AMEBR R imF Wi Bip
17 | VREG2 SVISRIZEAN A Bip ;’%Réieﬁﬁ\"‘}é@% &
18 | VREG1 SV TN Bip ;’,ER?E’#‘G%?{;R)EG% &
19 |nc RIFFEE
20 |VS S5VHRE 25 B M S 4 N\ i BN Bip OKOVSVREGO
21 | VREGO SNEBPNP@RIAEIT ML ES i Bip (vs- )
22 |vccl SN TN
23 |nc RIFFEE
, o BN/ Bip/ N
&\’\g E’xg Y \
24 | B LINRZLimT i HVMOS 30kQ EhiEE
% ()" SIBMRRRZ7EMODEOH.
4 2014/04/25
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TOSHIBA TB9068FG
SIBERE (85)
E):: . - o H|IN/ R
éﬁ% %mﬁﬂ%%\ EX Eﬁ]tﬂ EE.E% /£$1=
- 50kQ THIEEFR
Pl Aei i
25 | TP3 PR REEEE TN MIN | CMOS P
26 | CMPCP CHhLEsMAGES (+) BN Bip
27 | CMPCM ClREFMANGES O BN Bip
28 | CMPBP BLLEESMINGE S (+) HIN Bi
f " : e ASVEEET TAE
29 | CMPBM BEERZFHMANGES O BN Bip
30 | CMPAP ALLERERINGES (+) TN Bip
31 | CMPAM ALtLRERIANGES O HIN Bip
32 | GND i it
33 |nc RIFFEE
34 | OCA ALtREMEES Wit | CMOS
35 | OCB BLLE 2SI E S Wit | CMOS | fESVEEIETI{E
36 | OoccC ChtEHHLES wid | CcMoSs
37 | SEL RINIEFE A WIN | CMOS |50kQ THhieEpE
. 50kQ THIFFR
38 |TP1 MIREA MIN | CMOS P
. 50kQ THIFFR
39 | TP2 LN WA | CMOS | 1oy o
40 | PGND OiRIREH
Bip
s5C i
41 |oC ORREMEHES i HYMOS
Bip RonH = 1Q (##{g)
42 | OB Sk {ESB WE | Mos | Ronl = 10 (mE)
Bip
S5A 0
43 | OA ORREEEHES L IHYMOS
44 | nc RIFFEE
45 | vVCC2 RN N
46 |nc RIFFEE
47 | WS B VRERRERANES #WIN | CMOS |50kQ THhieafE
PWMI MODE1PWM{E S\ 120kQ T HiHEFE
48 (FEEg) ™ MODEO R ¥ FF 1§ @A | cmos MODEO R ¥ FF 1%
HVMS: Pch. Nch MOS#EVCC2& T Ik
CMOS: Pch, Nch MOSZESVEMHTIT{E
5 2014/04/25
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Ihievi A
(1) 5V &R BMPRIRRSH IS

TB9068FG

R E2M5VIRERRAREITINBHRITPNPIIRGRIFE, AT CEIRF BB E TREAREL,
A AMER R 2R R EA'COMPC S| IS SMEIPNPII R RIAE K BR8], &@id i AHE~ASME
PNPINR & E LI TE e E LR,

RAEKREMEERAIMALS.

Bid “VvS” 5 “VCC1” Z[ERUMEEIEHIE . anR4& N B mAmimpY B EBiEVLIMIT, ABAain
F “VREGO” £XHHIBER, IRIFIEERSVIMIEEE. EREHEESERFIER AT
BRETEAN, ANIREFRIERMEFETRREIE, JMNIMCULERL, -

HEERE “VS'M “VCC1” |, mJRESEITE R MKEL.

HMEZE: = (VCCL-VLIMIT)/R VLIMIT: VCC1-0. 4~VCC1-0. 15V

o  WRIEENEEMILE “VREGO” IEMNEIZZEISMNIPNPEMR L. tnRiZinFiEIZZIGND, N
LSIZEIEETIE, &IFER TAIRESW IR,

o  WMRBIZNRBHBEENEIESIEIEZIVCCL, IMNIPNPRIAESXH, faESRMEHEEE

e J&SIM “VS” ZEHERIVCCLl, VCC28{GNDEIRIFLSI,

o WRS|HE “COMPC” FIZEZIVCClLE, MESHIALSI. RIEIHFIGND, N5VIRESEA
BEIEE L1E.

o Z5IM “VREGL” . “VREG2” JFE&RT, TREIEMIZHISMBPNPEIFE, 5IH) “VREG”
W B ESEBESV. ERIFERTARIF5VIZEE., YEFEHMBILSIF, HFEEeEIND
PNPRIAEEERERTEREZESIM “VREG” .

(2) Efuig (RTXHIEE)
1. SVIRE#A (EREA)

ZINEER AR ERRERRIE NS E R MSVIAE M BEER B R T—E/EEEF.
RNTRGHEEN, EEMENEE (VRSTL) S5EMEGEREE (VRSTH) ZEi&EFREE.
ENfER AN R ERS, HOVIGHthEE@ T LRSS R E RS & Rt TiES.

2. FHEEMNEMSMEFIRERNSE (RAEBOSCHIMHZET)

EHEEEEIHE I RENSEAHEMESHR, MESIH “NRST” L “L” B 25ms
(HAIE) .

BUEENE, 5B “NRST” #ittH GEIMER ERBPE (10kQ) ) . BUE EBEHM (5]
B 7 WS” =) 2[5, RGTRHERAENSIER, HEFSIH “CK” MA{ES50ms, (=TWD
BRIE),

TWDHAE], tARFKBESIH “CK” N{ESXRAEEHIM, N3 E"NRST ] it B "L" K4
5ms(TRST).
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3. HlAErE (AEPOSCHAMHzA)
TB906BFGERNEEI TMERE (WDT) . AliRESIEWS"ER/ZBi%IhEE.

TB9068FG

wWS=L: WDTEH
WS =H: WDTZH (BELt#EEHrimz T{E)

BHEWDTE} (WS=L) , ZEEMANSIHCKUFFREMCUNEEES . tIRIZIES7E50ms (8
RME) HAEEBEETK, MSIENRST#iE5ms (BLBIE) PLEE, ZiF, WDTEHitER
I‘Ejo

(SIB“NRST" HEEECEE)

[2§st
[
WDT | CK
detected signal VDD :
v Y |
AMH 10K Q | MCU
z WATCH DOG TIMER &
CR 0SC TWD(50ms)/TRST(5ms) TNRST
o B
E—— Power On RESET
RESET circuit [ | limer (25ms) :
!
(WDT Bia]E)
(WDT RaF: WS=L)
! l
| i
VREG /VDD ! |
: :
K ~
NRST(to MCU) E ¢ & N I—I | I—J I_I

!

1
[}
CK(from MCU) !

— 1

-t

[N}
H—» l—! — b
un'der 50ms' | " TWDT ! ! TWDT TWDT
: 50ms) under 50ms.  G0OMs) T (50ms) T
under 50ms. TRST
(5ms)

(WDT ZH: WS=H)

]
i
VREG / VDD '
}

_/ WDT disable (WS=H) WDT enable (WS=L)
WS ( from MCU)

17

i TPOR ;
| (25ms) . I_J I_I
NRST (to MCU) ; '
i | | .
! \ (] [
CK (from MCU} , — i
—
i TWDT_ ' I TWDT 1!
(60ms) (50ms)
TRST
(Bms
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M
‘L%i TB9068FG

TOSHIBA

(3) 4MHzAIEBCR OSC
TBO06SFGAHIE N2 ESVEE T ERMAE4MHz CR OSC. BT T B NI ERT.

(4) U (DG1. DG2)

TBO068FGHEL A it B iR/AT B [E AT /A& M BB B8, 1ZF ™ A2 BN ‘DG Ff“DG2", &M Z|
R E NS EE M 5 B DG F1“ DG2" T EHRV IS SR TIB AN, AT FmR. BN EEER

Bt (REIES), FMESIHEZL (EF).

SIE‘DG1” | SIH“DG2" BMEREEER
L L IES
H — R ESlpunzzhi
— H MMEE R i EBE
H H MOMBE R E @.J:T:

: X

1. SRE#RR (VCCl)
LHVCCLEBE27v (#AME) B, DiAWRENEEFE (XH], Hi-Z), SIH‘DG2#itH. —BVCC1
FEZE27V (BREUE) T, AR REEEHLE, SIBDG2 HitL,

27V /__ Over Voltage — 927V
detect Normal Voltage
detect
VCC1

DG2

P2 B ENER (DG1="L". DG2="H"). tAREW&MTE R, NMDGLME H".

[ER] X Fud e R4 Te A sH$I TBO068FGRYEE R [
Hit, RGENFRFERATMEEERNIERE.
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TB9068FG
2. T
?%fﬁﬁﬁ 150°C (F/ME) B, DIAIEENEE XM (Hi-Z), LINIREhEE <M (Hi-Z), SIE*DG1”
EUIIZEI“HO

HBRIREREZEL40°C (R/ME) LATE, DA REIESE, S5IEDG2 #itL.

Over Temp.

1e0°c detect N I T
/ etec ormal Temp. : o
140°C
detect \
VCC1 !

DG2

P E BT A IE R (DG1="L", DG2="H"),
NRENITER, NDGLELH”

[;FE] TBOO6SFGLEX HRmmAE H150°C. XMTHAKMINGEHFARRHISHEE. Hit,
FTBO068FGRIE I A geiid bk e xt & minE . MRETEEPEIEFNTEE, Z%3H
HRBESEFETTRETTRENNE, ZESHNTEEMERSSBITERRIE. ME,
EBEHEENERTET, THSHHBRELENE, SUFFf/SRiBL. EHLEYE
MR AR, EREEERMETRETXEENRATEESRILEET. £H,
M/EBHER 8T, HSEHBRAHPRNEREREIMES.

X ARNRRABEESHERE, TESSTERE FHTREMR.
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3. THEREN
YO ARRENERBIT+1.5A(ER/IME)RT, DIAWRFNEE KA (Hi-Z), SIM'DGL#itiH. BIEE Rk
ZEIREE, TERRPEFSEN, SIHDCIMRIFEHKFE., ESHEE, ETEHT|IHENA
(NBLAKE)" {2 {tt—MEFKA . FHEREMEFR L EEEMBECOPR LTS, DIAEREFE, 5l
BIDGLREZIL.
BE, EELHAE, MRMAREMELIER (>+/-1.5A), NEBERSERFETE, MASEN.

TB9068FG

ENA
(NBRAKE)
Diag. signal reset at
PIN “ENA” rising Edge
| Over Current
detect
MOTOR Drive
Current
keep Diag.=H
DG1
SVT
DG2

L BN B RAER (DG1="H", DG2="L"). MR EXNTES TR, MDG2HE H". FEHEE
FREMREIEER, DG2B AMHEH L.
CER|ZTHEFAEML1.5A (AEE) RUBNDERRAKIERN:
M =5 | B OA” My B
+B| B OB My H 7
+B| B OC” My B

[ Z&] EMODEOH, “RERM" SHIAZEaHJ/XHA (H-2) HRERSTSIH
ENA(NBRAKE)” = PIN”IA(CCW/CW1)” /“IB(CCW/CW2)” SEaIFIZIThEE

10 2014/04/25
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(5) BikiTEhHlRET xR
TBO068FGiEid 5| fi“SEL "2 FfzHI#ER,, BRI T3,

1. MODEOQ (SEL=L =i FF2%)
(BFHERERSFEN= E%Eﬂ%;tlzo T3 BET)

ESIE) “ID(SA)". “IE(SB)” #1“IF(SC)" MIANBIEREZESHMERIZLE (LOGIC) #HITAIE,
N DisiEFEmE AT A F S IB“OA”. "OB”. "OC”. RIZEMIAGIEIC (PWM) "_LEHEHI{KSIPWMSk
HITPWM (KiD) DiRsEREH.

* 5| BI*PWMI"ZEMODEOH A #&2{EH . ZEMODEOH, BEN{EPWM{E=EiT 3| PWMIHIN,
EHESW AR, BReeiTHDikER.
EWS|EPWMI"ZEEMODEO R R ¥ FF 2§

TB9068FG

(Low or open)

SEL
’J%_T [ pGt | [paz |
A A
p ~
ENA(NBRAKE) |E i |'> Csriifol T
. g Samoli LAH HB —| g OA
IACCCW/CW1) @ i > e LAL
IB (CCW/CW2) @ i '|>
o > ot e > oe
. N
ID (SA) IE i % Sampling
circuit
_ g Noi LCH HB —|g 0C
IE (SB) |X} i v ca:::ZTation LOL
circuit
IF (SC) |E i '|>
MODE 0
PWMI(open) IX} ’ |'> 120 deg. Square wave
i operation
control LOGIC
L Y
(D IAURENZH I B )
Diag >0—
4
Diag LnH On
LnH HB On
LnL LnL
HB : HAIf Bridge Driver
PGND

Symbol of Driver Block

Equivalent Circuit of
Driver Block
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B

TB9068FG

(IRBNES A7)

LnH _I

L

LnL

Diag

! — —
Dead Time Dead Time
>1lus >lus

Output Hi-Z

GBS B IC(PWM)” FELTHMEBPWMIE I R LR ZhET B E)

LnH _I

LnL

-

I I I

I I I

Diag I I I
| | | |
| \ | |
IC(PWM) | 1 (N S
| | | |

B W 1111

I P o
Dead Time Dead Time I

>lus >lus

Output Hi-Z
* _FiR{5S“Diag” ATBI06BFGERES . WRMEMBTBE ., THRITHER, N “Diag B L".
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B

TB9068FG

(120° /7B TOIsEF @4MHz)

IA(CCW/CW1)=L, IB(CW/CCW2)=H (IfE}$t)

ID(SA)

IE(SB)

IF(SC)

IC(PWM)

OA

oB

ocC

1

2

3

4

5

6

1

33333

33333

33333

33333

IA(CCW/CW 1) =H, IB(CW/CCW2) =L (i#AEt5T)

ID(SA)

IE(SB)

IF(SC)

IC(PWM)

OA

oB

ocC

6

5

4

3

2

1

6

33333

33333

33333

33333

i

il

13
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B

TB9068FG

DiREEaH 2B E A B RS, RBERERSFBESHITIEHN, MEERR (6 IR . A
EIEAEHRERIEAIBWIET 2~3us WERIES (FEAEB CR OSC A 4MHz (HA1E) Bf) . MM
ERESWMAND LB ELER ARESEEGSBMNERFIERE K. E£E /K 120°75 52178 MODEO
F, MEEMRARMBM ESBARAEXATE. REEBITHNENANBRAKE) KT I AR EFH/
(PERT, AGEE 1lus WEHLIRENME Hi-Z.

(ZEMODEOrh, EiZ5[M#” IA(CCW/CW1)” F1“IB(CCW/CW2)" BhedE751E)
ZEMODEO™, DiAnEs 7 miEAMANCCW/ICWL” FI“CCW/CW2 i 1TIEH, T Amk.

E1l:: L 5| B —
“A (CCW/CW1)" | “IB (CCWICW2) Bl
L L iz (KaaF)
H L CCW (R)
L H cW (E)
H H FEAE (BARIBXEFED

WMRZFE TN “CCW/CW1” 1 “CCW/ICW2' ML DikhEsE 5 1a), NEEEEFIEZRE 6
A“CCW/CW1"="CCW/CW2'= L), FEF—"CCW/CW1"F1“CCW/CW?2" BIiBE £, DiAIKENES
i ) (Hi-Z2) 1us (FERIERCR OSCH AMHz (BRRUMEDE]) . (WT30) . HIREHES M@ “IA"=H
FB=HREIEEE, MRMNENANBRAKE) AL, NMIFEIEEEHSEF—ERTE, EEHA
“ENA(NBRAKE)"ZER&H.

(CCW/CW1=CCW/CW2=L: #l&) OA=0B=0C=L)

ENA (NBRAKE) |
T |
| cocw ey - d
IA(CCW/CW1) | (Reverse) | orwar
| | |
| |
| |
IB(CCW/CW2) } |
| | |
| | |
| | |
IC(PWM) | | |
2~3us|, 2~3us |, | 2~3us
=) k— ! h
i I
OA L
(] I I
oB ||
ocC
1Tus
at changing by E driver output
NBRAKE OFF(Hi-2)
driver output
OFF(Hi-Z)
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(CCW/CW1=CCW/CW2=H: f£& OA=0B=0C=Hi-2)

TB9068FG

ENA(NBRAKE) | | |
T 1
| cew ‘ (Fosvzrd)
IA(CCW/CW1) | Reverse) | had
| |
|
|
IB(CCW/CW2) |
|
|

|

|

| |

IC(PWM) :
|

1us
at changing by E driver output
NBRAKE OFF(Hi-2Z)
driver output
OFF(Hi-2)

IR “CCW/ICW1'="CCW/CW2"=H, NMENDAREmE XA (Hi-2).
FEMEICCWICW1=LZ{CCW/ICW2=L 2[5, BN DIARENIZEBCCW/CWIFICCW/ICW2iIEES .

(CCW/CW£ZES | BI* ENA(BRAKE)” =L B & 4 2 %)

ENA (NBRAKE) |
| ccw ! cw
IA(CCW/CW1) : (Reverse) | (Forward)
|
|
IB(CCW/CW2) :
|

|
2~3us |, | 2~3us | |
S I
'., 1 |

1us

at changing by E driver output
NBRAKE OFF(Hi-2)
driver output
OFF(Hi-2)

EENDIANEE SR AT, —Bi@d5 I BEPWMI=0i#1THIzh, MEILENA (NBRAKE)'=0 . &A
REX “ENA(NBRAKE)” , N ZARFNEE S EIusZ FIXH (Hi-Z) (KEBCR OSC A4MHz (82
BIE) B,
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2. MODE1 (SEL=1) (AF@EIMCU#HIT=HEXR Zi&EH)

OARENM S RIMNEEMCUIE S . NREFZHITPWMIEEREFI, MCUZELAPWMIEIE plFH
i Ok E S S EMNIFEFPWM MIAPWMIES . ZEMODELT, TB906SFGAS4RR
FEXATE. FEitt, MCUEZERHIIRENEEMNPEEFNNBEE RS EIMERER BRI B
IA=ID=H, IB=IE=H. IC=IF=H),

TB9068FG

T RBMANESIAIF, EAREIRMLEOA, OB, OCHAKL0.2-1.0usHIFERT,

SINESHMAN | KBESHEA i
1A ID OA
1B IE OB
IC IF oC
High
[ seL | | D‘G;1 ||‘Pez|
(" ! DG
Control
™S~ l_
ENA
I/ l_' LAH
% ’|>(} ) ™ HB —B OA
A (1AH )&TD‘A‘—J
o—
LBH | B ——X] oB
IB(IBH)X'} > *~— \ =
IC(ICH)X'} ,‘> ® Y ) HB X] oc
™S~
ID(IAL)X'} | > o o)
- J
™~
IE (IBL )&E L~ @ .__| N
>0 =1,
™S
IF(ICL)X'} > ° So—=D)
._I_/
N PWM
PWMI |X|—/£ — control
LSEL MODE 1 LOGIC )
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TOSHIBA T%j( TB9068FG
(R 1o T AR R S S A E R )

IA—I |

| |
I I
I I
I I
ID : }

I I I I |

I I | I |

I I I I |

I I I I |

I I I I I

I I I I |

DG1 t t T | )

I I | I |

I | I [ |

[ l 109~ !

DG2 :Cl) 2~10us : | —£|1g—z 1-0/-13i | _,114_ at detection of Over Temp. or
- | | | Over Voltage
eian e ™ ~ | "{ i~
VCC/2 VCC/2 |
oA ! = '
—nie— " TONP
TOFFP — —>
Dead Time Dead Time

Driver OFF(Hi-Z)

B FANESIAIB/IC, ID/E/NF, BiiiEdimt{ES (OA. OB, OC) £EiR0.2~1.0us (AER
CR OSC HX4MHz (#18i{E) AY).

(#EMODE1H I BiA{E = S M DIAERNES)

OA

OB

ocC

Hi-Z
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(6) ERRRB[EABARIULLBRE

TB9O06SFG BT AT & RSN ERARIILL B RS RN DIATIAN E . X EARI LI EIS E R RESE
MEYEERUREFES/KH. £ MODEO f, —B 3 AEREXEZES#H M A3
BEI’"CMPAP”, "CMPAM", "CMPBP”, "CMPBM", "CMPCP” #I"CPMCM", Ef Mt FES, H+
B 5[HOCA”, “OCB"fI“OCC#it, X 3 MaH{ES @I 5B ID", “IE” F0 “IF#EE RN TBO068FG,
1%;@1%&% (LOGIC) 1Eit—4038. FrELLEEE ML ERRTE CMOS BEES (BV) , KUEF5SIMEMCU
X‘ ib

TB9068FG

COMPARATOR
ID
HALL
Sensor (OUTSIDE) %
IE
HALL —e—1— 0O ; w >
Sensor (OUTSIDE)
HALL
Sensor
LI BEFF/E A 10mV MiEfE .
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a
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J
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IC i KIh¥E (Jc PCB) @25°C
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o PCB | IC B kTifE
832 —:::'—:'—‘-'—i ----------------------------- (50X50X16mm Cu 36%) @250C
0.09 . : ] B
° 25 85 15 150 29 (150-25) / 77=1.62 (W)
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* LR EEE (VCOHYS) &BEEELEML FHITIR. BET U TVIOMVCOHYSHIE
HITHIE . (0 (6) B/RERESSSEMEEDI RS

(VCOHYS) = (VIO + VCOHYS) — (VIO)
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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.

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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