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1. BRERE

1.1. BIRERE L BE&ER

TB67S109A % ZfEFATEL (28 7= . IC ~IZ VM, VREFA, VREFB Dt ~EEHMALEIC 2 0 7,

VM EREEOMExHE RKERIL 50 V T 25, BfEEPH : 10~47V O&EPFANTITHEH 7230,

VREF B EDOMakt e KEMIT 5V TT 23, EEHI : 0~8.6 V O TITHEH S 72 &0y,

728, VREF B/EICHOXEFLTUIICHE L ¥ 2 L—FOFEE (VCC) 2 THHATEL Z & baffeTd (7=
LR L X2 L—ZORENU LICEHRZSIK E . VCC DL F 2 L— g V2R T&E 2L AR B aTREMEN
HVET, VCCEEEDELTVREF ELEE LTIFEHINIHEITIE, DEEHOAFHD 10 k Q A
EhbnE ) ZTHEEBEOET),

VM(min) = 10 V, POR(max) =9.0 V X v, #iff~—T 1%
1V EMEESNTEY £7,

-------------- / POR (AR MK 8.0 V+ 1.0V

B 1.1 EREELBEEE

1.2. BRV—47 VR
TB67S109A (2%, (KEEEMEIE (POR) Z Wik L TV 5 72 D EIRE AL O PRI FFIC L3 H D
Fth, 277 L VM BEORLER., BIFSLH LIFALS T GREREE) N 1ZE— 2 81{E4 OFF RiElC
T5HZ L EAHRE L £, BEEENLERREBIZR> THBANEEEZOV B TE—X2IESET
<TEEWY,

2. HAER
T Z OEFIIBERDE: 3 A LUF T M < 7280, - SelE O PRERBE IR B0 SR AL Hok
B DGR 2) 1T ko C B F AT RE A K AR S E T, B {EERES R CAARH /RO
A BRI R R E Tk S B LT

3. flEA A
VM EEDMEG SN TWRWIREETr Yy 7 ATMEENRA TS NTEGAETH, (B AL D EENIZ
RAELRUVHER E 2> TEBY 428, 1.2, By —7 2 A B#ONEE ZSE (TERKRATNIIATG
't Low L-UUICRETEL & & 2 HEEE L £,
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4. PWM il

TB67S109A 1%, OSCM i~k HAMTE M DO EEIT L » THERFREIEE I fFOSCM) &, Fiic
o Fa v VMR (fchop) ZFHETELS Z LW TE £,

«  OSCM %##R)E k% (FOSCM) & F a v v V%L (fchop) @ BILR

fOSCM =1/1[0.56 x {C x (R1 + 500)}]
fchop =fOSCM / 16

% C, R1: OSCM At &%k (C =270 pF, R1=5.1kQ T fOSCM 347 1.12 MHz(typ.).
fchop 135 70 kHz(typ.) #H41272 0 £3)

(OSCM FTE =& ke
OSCM /\ /\ /\ A A T3, ST OES, av
FURBETE FUPIZEVEEREDY
£9)
mEroseM 1 F1 M1 O O M1 A1 M1 A O M (EoEgsrgL. 8
wmpe | [ L ) ] B BB S OSCM
FBRBH TY)
N N

P OSCM RIRETED 16 AT v FykFav s
1EA#E LCEERBIHEEZITVET,

B 4.1 OSCM #iREEH
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Fa v BT EEEE BTG E. BIRAT v T OBEENREL Y T—F &2 XY EETHERIE S
ZENRTEET, LI MOSFET O A A v F o ZEEN., Fa v B0 ZERENEWGEE & kg

DT, AA v F TR/ FEEDWEINZ ORI DGERH Y £,

Bl 1) F=a v 7 AR (fchop) = 100 kHz O

A7 FBREREN |

Slow

A

<
<«

fchop = 100 kHz fchop = 100 kHz fchop = 100 kHy

\fehop = 100kHz

Fay BV IOEEREN & AL v FUTRRRRERRE)

A

»
»

A

B 42 FavEIUIREEE (100 kHz DFE)

(#12) a3 v v 7EHEE (fchop) = 50 kHz D&

ATy FERENB §
i<l > NF
g&""igg‘g(ﬁ{g f ............................................................. o (GLLLELLLLLLL L LU ELEELE ELEEL LR L LU ELEE LR ELE ALY
P NFast
Slow
Charge
Slow
fchop = 50 kHz fchop = 50 kHz

N
—

Fa v U TOEEBRDRN & XA vFUTBE REENNE)

B 43 FavEUITREER (50 kHz DIFS)

—fRHIIZIE 70 kHz FRRE D P A JEMElZ L, 50 kHz 205 100 kHz 25 O JE I i Tl E S b5 F
ZHELE L F9,
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5. ADMD %l

EERHIEORE, BitoSiuE FERRES) ZUET 5. ADMD (Advanced Dynamic Mixed Decay)
threshold OHI& 1%, IC EA DfETT,

fchop
T I i NF |
E&ﬁiﬂ%{ﬁ'fﬁ T Y P S YO L T%.H.:Ii ........................... —~ - [ S R O

- )Advanced Dynamic
Mixed Decay threshold

.............................................
1 1

------------------------------------------

i Slow Decay — fchopl i — Charge Mode

ECharge Mode — NF: & EGHEE — Fast Decay — ADMDth ?'Jig‘

- U
E V H

fchopl A : 16 clk
K 5.1 ADMD %l

Auto Decay Mode DO (B HE)

fchop fchop

NFR

\_Y_}\y/ EEEEEEE\EE

Fast Decay Slow Decay
ADMDth (Advanced Dynamic Mixed Decay threshold)

HA I F v — MIBERE- BIEEZBIAT 5700, BE L TWET,

K 5.2 Auto Decay Mode Mg
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ADMD BEFEIZ DT
© REBMEIEINGEOFE

fchop : fchop ; fchop ; fchop

OSC PR EIE

® 5.3 ADMD EBiiEH

+  Charge #If#2 fchop 1 AHILL LDHEE

fchop | fchop | fchop 5 fchop

OSC WHERETE

B 5.4 ADMD EftiER (fchop 1 BHILIEDIES)

BREBMME (A7 ) OV DY L WOBREMIZE—XEBIRNEIET 5 E TOHM (Charge
M) 2, RESN=FT a v Z7EAM (fchop) @ 1% A4 7 VEBZ2 5546, RO fchop %1 7 /v 1, Charge
D3 fHE L. NF 2)52% 12 ADMD HIEI~B1T L £,
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© REBRMEBRBDFROHE

fchop fchop ! fchop K fchop

OSC NEBEIE

% Charge Mode (2 A W IC #0 RS =2 /S L— 4
: N — [l % C L ts | BREBIELLECTdbh % 72T <1 Fast
i Mode IZ AV £7,

%(ﬁﬂéi‘ ----------------------------- i. ------------------------ ﬁ“i -----

i Slow ! Slow

i Slow

® 55 ADMD Bl REERENBLAMDIES)

+  Fast Hi#HZ fchop 1 AWIBET 2458 (fchop AHINIZEFL ADMDth ([ZE|FE L 2\Y)

fchop E fchop H fchop :

fchop

0SC MBI ;

—p% Gharge Mode IZ A D IC NEED RS 2o /8L — &
N [F1 CLLges | BE B E T % 723 <IC Fast
Mode ELC7\@ F9,

Fchop JAMEI1EMc ADMDth (CEliE LT 70
&, wEE Y ADMDth (213# 5 £ T Fast A4 %

§/ Wige L £,

A ST N A -
i 1 i Fast ﬁ E
: . goharge N\ \/.. .

Slow !

5.6 ADMD Bl (1 AHRET 5BH)
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TOSHIBA
6. R YF I

R 61 RAYFUIEHHE

x® 61 RAYFUITHHE
Ta=25°C, VM =24V, A

HAH REEME Bifiy
tr 80 ns
tf 90 ns

7. 27293 iR

QDCLKD77v2iay
CLK FICEBRAMN 1 SR ET, Up =y VTEENKMENET,

® 71 CLKOZ77>9v3y

CLK AH 27vovay
1 FYTITYSTRORTY T~
! - (AMREE % R TH)
(22 ENABLE 757> 27 33y
AT v B Te—H EERENT 55512, &t ON/OFF %5 /Hfbi'?—o ET—X% QOFF T—F ("~ A
L. ZomFEFET L Z Lk o TY)

VE—H U RT) TEIESERHAS, T—HX 2T 55412
. ’@ﬁ%?%L ICEELTL &Y,

DR ET, BIROLS EIFRILH FIFD L &1

*® 7.2 ENABLED 727293y

ENABLE A7 Frviovay

HAO RSP XS ONBIE (BEENME)

H
HARS VO RAZEME OFF U\ 4 Y E—45 VR Hi-2)
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(8) CW/CCW B XU A F D7 77+ a » (Charge 2 #Z — D H /134H)
ATy ¥ S e— R ORGSR EZY Y B2 ET, CW/CCW OEHIT,
CW : AMEMN BHEREL VAR 90° HATH IS ET,
CCW : BAREGAY A MR L 0 ATFIAS 90° A CHI S ET,

& 73 CWICCWDIZ7>ro<ay

CW/CCW A A OUT (+) OUT ()
H: IEER (CW) H
L: ##Ez (CCW) L H

(4) DMODE (5iRéak®) o7 7> 7 av

% 7.4 DMODE®QZ77>¥o<ayv

DMODEO | DMODE1 | DMODE2 J7rvovay

L L L STANDBY MODE (OSCM {1k, A + 5V O X 2 EIfEZLLE)
L L H 2 HRRLERE

L H L 1-2 HFhi(a)ER E

L H H W1-2 tERNREER

H L L 1-2 1R () B E

H L H 2W1-2 HHmEER E

H H L AW 1-2 HERNREER TE

H H H 8W1-2 HHmI R E

% STANDBY MODE [k, WERIENLZET 2 TESANZITDRVE ) BRONEL £

(STANDBY fi#l##% 1 ms féithZ HLITE SZ AW EET L9 BB L £9),

DMODEDQ, 1,2 DAL, A = % /LikHE (MO =Low) TRESET % Low & L7z#ICAT T 5 &

EAERE L ET,
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8. It FA[E] :& 451

DMODEO 0SC-Clock Motor OSCM
Standby B B ] Oscillator
Control N Convlerter — T vee I
VCC ®
Step System | hd
Resolution P Oscillator Regulator I(l) ®
Selector Power-on l I:] VM I +I —
Signal Reset
P Decode - I(l) * (4)
Current VREFA
> Logic Current 1
| | Reference VREFB J_
> Level Setting I
ENABLE - Set
Ll
3.3Vor VCC l 3.3Vor VCC
MO LO
Angle monitor Error Output
Toore | 1o N, L
3 (3
Current [— Motor Control Logic [ Current
(4) Comp | | | Comp (4)
VM VM
RSA | Predriver | | TSD | | Predriver
I | | —
(2) BridgeA ISD BridgeB @)
(6)
{ L — H 1
OUTA+ ouTB+
OUTA- OuUTB-
RO

JCHEEBNIZ BRI TH Y | BERFZRIET 2O TEH Y FH A,

X 8.1 iSRRG
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1) BREBFRH= T 0
ICICEIMTE BIREELZTEN. BLXO /A4 XV P =7 NOF-OF/ A ~EmOED 27 o 2 L
TLEEY, 2B, 2T U I TEL7200 IC O < ICHpIIAEL Z & 2R L E4, fFrlckoIv 7
a7 oY ICHEMFICEETELS 2 & TERBERBOBREHSC ) A A2z b LR TT,

= 8.1 EBRWMFAa>TUYHREE

EH i BEE R
BRIV TUY 100 pF 47~100 uF
VM-GND F4 — =
tS3zvsarToY 0.1 uF 0.01~1 pF
VCC-GND F4 I 2vYIERILTUY 0.1 pF 0.01~1 uyF
(VREF-GND F#) 53y sarTFoY 0.1 uF 0.01~1 pF

% VREF-GND i3 S IBEEC b, LIS LT as 7 o e SRt 7280,
B — F BRI S — 72 BICE o T A @A < HEMELA O = > 7 L 2T 5,
72 8 b ATRECT,

(2) B HIEST
Z O IC TIE, VM-RS s B HEPT A2 ATA S 2 & TEBEMmMRHBEZBESR L £4, 2B,
BRHEHTE IC DI < ICHERETE S Z & 2 HER L &3 GEROBRENIR CORBEMZ D Z L TE, LV
REMICIEWER EBEOmVIRE) Te—2 2Hlflldo 2 LR TEET),

% 8.2 ERmHIEmHREE

EE & REE HREE
VM-RS F Fv T/ — R 0.22Q (1.5~3.0 A) 0.22~1.0Q
VM-RS F& Fv 7/ — FiER 0.51 Q (0~1.5A) 0.22~1.00Q

EFERHBIE, Vref EE, RS BUILHFIOBIRAILL T O LB Y TT,

Vref (V)

lout(max) = Vref(gain)x WS(Q)

Vref(gain): Vref JiizItix 1/5.0(typ.) T,

ek, BRSSO & £ L CIHEREIRLAOERTY THEMWZIZT £9, 2R LRES /M &
WEE. REWGBITITTREREZ ZHEES SV,
o BHEHIEZ/NS KT D2 E T, WEBOEAERE L i+ 5 VM-RS MO ZEBEN NS RDH720, 8%
ERMIEICK T DMENRE LS RDGAENDH Y £7°,
© BHEHEZRE T2 28T B IERICRIEIRIUC 02BN 2 5 (P=I"2XR) 729, K
PUEDS/ NSV O & i LFE CERZ TS aE, ENFRMEORES L bO 2> BERH Y £,
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(3) E=F Ui+ AEHR
ZOIC TIEMO,LO DA —7 > R A Uitk 2 OIFTTWES, WNEo MOSFET 78 OFF O34,
L LTUINAA U E—=H ARV ET, ELINA / B—LLTEESE L7020, T
WZHT=->TiE 8.3 Vor 5 VER~NT VT v THPI AR L T &0,

% 8.3 E-AinFRERKEE

®/A & REEE i: i
MO,LO- (3.3V or VCC) & Fv /U —FiER 10 kQ 10~100 kQ

(4) IR /GND FE#R ¥ —v
B2 VM, RS, GND /85 — > ~FIRER NN D 2 & MEESND T, BA v E—F v 2R EDE
BWEZTRNE D F RS~ FHRENEEE ET RO BBOKLEY, EmEE Yy — U8
%, IC S OB b A GND ~EA% kA & A id CEREIC /R H7- 0, BRE 2 EE L% —
VEREHE LTSN,

GBG) e =2—X

WEFRORAESLIC NHE L7587 8T MRS KERDIRNGT S Z 0L o, BT A
T e e 2= XEHAD EZHEAL &, IC 1L, H R REKEB 2T\ J7, o -hlft. B X
OB AEM N OB SN DR/ SVA ) A R ENFIKCTHRIEST S5 Z 08350 . ZORE IC ITKER
DFEAUGET D Z & TR KICEDLZ Z ERH D 3, BEICB T2 KEROMHAZEE L, HEL &K
NRIZT BT, B 2 — XOFERTEWIREH, fARBRALEZ & O 2R ENNEL 2D £7,

O IC IZIFH AR ARBR SN Z & 2R L. 1% OFF (o3 2 iem e (ISD) 23
EINTHWETE, HO50L5MHTIC OR#ELRIETH2HLOTIEH Y FHA, BFEHBRHFEREEER ITHE
KM EIIRE A FRERT D L O BREAWL £, MR KEKZBATHA7RE, THAFERRIC X
B FEFR AR S IEFICEIE L 72202 &0, BIET HA0C IC ARIET 2 alietEndH v £4, /2, @
BRI T 72388, THERAFTESLPIRIUIC L > TT IC AR LICLVIET S Z 03 H Y £, @
EVCRREDRGE L2 A T, 2IRBHENIR SRS ND 2 &0, /A R X 2EENEABILT 5729, WEF
R EE IR EERFE 2o 2 b, HAMEFICEZ > THT LHEEL W Z ERBRE SN ET,
FN—DZ L EBEL BEIRENSHEGET D Z & 2T 5720 BR~Ot 2 — A fFHEZBEOEL £,
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(6) 2 ¥R HITRAE
- imERIHTIERE (TSD)
ICOYYr s /zmm“ﬁmmr“ =Byt BB R EREE 2 B X )i 4 OFF 4RAgIc
F KA TS EIC B BT 5 720 T PHCREASHE A T1 C D £ TSD @@3

RIKRE T, ICIE A //\4’ = NIZA0 £7, @WEWHERIEL, EROBRA LT DMODE iﬁ*ﬁ?
TARZ A F— FICREALS Z & THRT 5 Z L3 rReTd, TSD BEREIT IC NRE L 125
(R D HERE T, TSD MERE 2 BHAYIZIE 2 & 9 72 THA T EITEET TS 2SS0,

R HH 5] 2% D A Bk IR ]

BEBRHETSY

BREBRHIES (RHES)

RNEY 0w (foscs) : | . 1 1 1

X 1 1 !

2 5[ foscs f: | I | ﬁ | ? |_
:
|

f |
XinXs

1
X

0 4
HA IV T T v — NMIERE-BERHBHT A 720, Bk L T\ ES,
B 8.2 B&EvEH EIRRD A REHFR
WER IR, SBREE <)z B ZRE L TCWET, ORGSR, N0 v

V2 IC N EE &R (6.4MHz(typ.)) Tim/ N7 7T HZETHRELTWET,

3% foscs = 6.4 MHz(typ.) internal clock
1/ (foscs / 2) x T~8 clk = 1/ foscs x 14~16 clk fH24 (2.5 ~2.8 ps)
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o EEFRHEERE (ISD)
E— X HCHEMELL EOBRN RN SE ., WERHEIRE 2 M# X . %2 OFF IRl L x4, &
A v F Tl EIC L HREELZRET 5720, IC W CARGR R 281 Tk v £7°, ISD oEhfEkRE
T, ICIZAZ A E— RIZ D £7, #WERMKRHZIT. BEROHBHEAE 21X DMODE i+ TA
BN E— RICRETAL T & TR 25 Z L 3 ATEE T,

18 FEHUAR H 5 8 0D IR Re

BERBHEIS YT

BERRLES (AHIES)

MERY 0w 4 (foscs) | !

*1*2X3Xi4X5X6X7

0

HAITTF v — MIEE-BMEEZRT 5720, Bk L T\nET,
B 8.3 MBE R ERED R

WERHERRICIE, A, v F 2 THEO A, 7 BRI L ABERNER D1z, IR 2 B E L
TWET,

Z OARBARREEIX, O 7 > 2 % 1C WO EE#EEL (6.4 MHz (typ.)) ThH U T v 7452 &
TRELTNET,

% foscs = 6.4 MHz(typ.) internal clock
1/ foscs x 7~8 clk #44 (1.09~1.25 ps)
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9.ICHOHEEN

IC EET AEHICHOWTIT, K, HWAEDO R T o P2 Z M EETL2ENE Y v 7 HOHEE T 5E
FID 2 ODEFTo T HZ EIMTEET,
P(total) = P(out) + P(bias)

o EB—HXHIERDOIEEES
H i oE S (Plout)) 1% H-Bridge = F MOSFET (2 L » CiHE S ET,

P(out) = H-Bridge %t x Iout (A) x VDS (V) = 2 (ch) x Iout (A) x Iout (A) x Ron (Q).......... (1

T —X OB N (2 ML) (22> 285810 MATEOFEHE NI FO Lk
VERE T £,
Ron = 0.49Q, Tout (peak: Max) = 1.5 A, VM =24V L9 25& FD L HICHRETE E4,
Plout) =2 (ch) x 1.5 (A) X 1.5 (A) X 0.49 (Q) e eneeeee et (2
=2.205 (W)

cBUys L IMAOHEE
By s b IMROWMEEILBIER & F IR 53 TR L £ 5,

I (IM3) = 5.5 mA (typ.): Eh{ERF
I (IM2) = 3.5 mA (typ.): & 1EEF

H715R1E, VM (24V) ([ZHi SV TV ET, (755 VM ICE SN A EIKIC L W EE S A &
NEMAA v F 742 2 LICXVIHE S EROGE)

HEENILUTO LS IEHHETEET,

P(0ias) = 24 (V) X 0.0055 (A) .. .eeneeee et 3
=0.132 (W)

. B
AR, QDN BRI 2SR E S Plotalid, UTFO XS ICHHHETE £,

P(total) = P(out) + P(bias) = 2.205 + 0.132 = 2.337 (W) 72V £,

RIBAL S TRER S AL, B — 2 IEEVER: @R OB ENIZLTO X S ICEHAE TE £,
P =24 (V) x 0.0035 (A) = 0.084 (W)

RBEREOE—FEETIE, EIRAT v 7 OBEBIFEEER PWMIZLD Y v 772 B2l > TE

SYRRITRME L K< 720 £, LRANHIEE DB, IR S0 B BERAHCH L TR
AT -7 b, v — Vv & bo TREVEEE 1L 5 B LET,
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10. FBER XK
JAPHERBEIREE (Ta) &V v 7 va AR (T), BLOY v 7 v a v b JE R R O BRI Rin-a)
DOERXITLLTD & B Y T,
Tj=Ta+ P x Rth(-a)

(1)) 4 J& EA TR RenG-a) = 25°C/W EE), Ta=25°C, P(total) = 2.337 W (Iout= 1.5 A, 2 FJihfs)
Tj= 25 (°C) + 25 (°C/W) x 2.337 (W) = 83.425°C L 720 £,

(Z%8) Frafk/ AFBRERE OBRIC OV T

PD-Ta Graph of TB67S109AFTG
(1) --- IC Btk
(2) - AFERAR(EIE R R ARREH=25C/W)
(A B—2 LR R
45
40 TN \\
35
W
R ~N (2
g
25
K
o0 \
&
iz 15 = <
10 )
"\-_\-‘.‘“-‘- \.“‘\
T e e e S B
0.0 Ty
0 25 50 75 100 125 150
FAEIRBERE Ta (°C)

® 10.1 #HHEEx

% Ta, RthG-a), Pltotal) 1ZTHM SN OREIC L > THKELETOTIREMANES, E7o. AR
HERmWEE, FARERHEENIZOH/NES Y £,
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11. 8FEI v bNZ2—=2 461

(1) QFN48 7 h/x% — A5 (AL mm)

7.60+0. 10
6.20%0. 10
0.70-+0. 10 0.5X11=5.50
o annnannnm
S g pugugiguiugugugugi i ms
=|ollollol|lo]lo|=
=N ==
== @) 0] O @) Ea—g =
= i = .;;' =~
S == ' (== N
S [== 0 B Il | I DA == P
== ==
a5 0O ®) d) @] Clgeg <
= : ==}
o O (? oll o|==
- ENENNOE g Eas
IRV RURURUNVHURURURURU
0. 30 0. 20
Thermal Via 5. 60
6. 20
B 11.1 QFN48 7w k/a—
(2) HTSSOP48 7 v b 3% — Al (HAfZ: mm)
i i 0.5(TYP) | 1 1.0.35(Max)
B e BEF-- -
P i Lo
E a '\'
: m
i R 3+ 0
__________________________________________ 5 o

11.2 HTSSOP48 7w k4 —

7 / FRZ = BNIBHEFTH Y BERZHRIAET SO TIEH Y £ A,
IR OHEBEDBRTIE, BT Y o 2 P HEERE HAR R D 3 2 — RS /TC #ERlE O
TA%Z**T”@&%#—/\%‘FET/E%\ B/ SN2 — B RELS 2SN,

19/ 25 2015-12-17



TOSHIBA TB67S109A

Application Note

12. ZE iR mE
12.1. ASHE8E

T—F (VM) BRER%Z
ML TS,

DMODEO

== AT TE—E R
cwiccw LD e . . _ B LT EI,

DMODE1

DMODE2

12.1 AHBEE

HEM, HEE T2 EMO LB AH L TIIEEN,

20/25 2015-12-17



TOSHIBA TB67S109A

Application Note

12.2. T EEAREE

LO AZNT v THHL

MO R NT o FHEHL

- OSCM AEHL
culelll] + VTV

12.2 FEEHREE

(8. ISHEIEEG] ) 2ZBITA M ZHm L T IZE0,

21/25 2015-12-17



TOSHIBA TB67S109A
Application Note

12.3. EiffA T a VEEE

..0'0'0‘0’0 T
% oo}
oo o
R segelelel

o VREF % VCC %> b 54y E
o) L A THEA S,

AL v FHBIE LT VCC
EERTIHEYa—F
LTLEE,

1
VREFA/B % 3£5@1k
THHEEYa— b
LTLEEY,

%
g %
Ko < X Ko
X o R o]
NGS5 2058 920Y
Steseeeted RS

A4 o FREREMET
MECR LT 33Vor 5V HEMLTL £&W)

123 EigA TP avEE

22125 2015-12-17



TOSHIBA TB67S109A

Application Note

EHERERDBEER

1. 7av’
7uy 7 KNOWET vy 7 SR R SR, MEERT 5700, AR - b L T\ b
BEn®H £,

2. ZAMh B
SAREIEIE, P EFHBHT 5720, —EAK - L W DAEARH Y T,

3. XA I TFx—F
AT TF v — MIERE-EIMEARAT 5720, BMEL TW 580860 £,

4. J& a5
ISHERENL. BZEFITHY . BEEREFHIE LT, +oRHMEEIT-> T EE W,
Flo, TEMAMHEOEMROTEZIT) bOTIEH Y FHA,

5. HIER X
HIEFEBENOE S, BEEROT-DITHERA L TWA DO TH Y | o IR ORREERE R AE L
BNWZ AR T A2 DO TIEH D FH A,

ERED TEFESLULSHENER
A EDEEEE

(1) MR FEKREEITEIOERD, EO 1 OOEHBRRFZ D & 2 T bR 0WERK T,
BEOERDONTICH L THBZDZENTEEREA,
Mo RER 282 5 LI, BEBLOHILORNE 20 | R - BiEc L 2EE2A> 2 L
BHET,

(2) THAADOWZEL, FZLEV, EFEROT T AL~ A FRAOHEHEL L RN TIIZE, &
TCTHE ) DR e KIERS 22 2, B, I KOS/ H721F T <, g - A
BECLVEEEZAS ZLRH £F, B, FELBIUELECOEETEHELLZT N AL
R LTI IZE,

(3) WEIHDOFEER IC DD LA KRBTGS 720 & 5 (2 Gl eER e = — X2 LT
KTZEY, ICIHAEH i RIERS 2B 2 7oV TJ7 | BRo T2RdfR. 36 KO Am O S5 2
HANVA ) A X ERRIRTHIEST 5 Z 80350 . ZofER, IC IZKERIS KT D Z LT,
FERE - FEKIZED ZENHY T3, BIRITKIT 2 REROWHAZAE L, 8L /NRICT S
72, b a— RO, ffARISALEZ: & OWYRRENLEE 2D 7,

(4) =X OEENRE A LD LD RFEMAR 1D 556 ON KO AERS OFF Ffoifitd &
TN LD ARBIEDBFINALIN T DT /A ZAOFRENED D\ IR 2 1L % 72D O PR RN #S & 12
LTS IESWICHIE LG GELZASTC D B - BAKCESTVTLHZENDHY £,
DRAEFERE R S LTV % IC I2IE, ZE LICEIRA N L T &V, RN RLERSG S
FERSREDN NIRRT, IC MRS 2 2 &V £, IC OBERIZ LD GEEZA -T2 R - 5
KIZESTZDTDHIEBHY £,

(BG) NU—TUTBIOLFa b—F7 oSN (NIBLOAREa T e E) SCAamsi
i (AE—H72E) OBEITHDITBR/LTIIES0,
ANBLOBEFE T PR EDY — 7 BN K E WAL, IC O DCEBENKE < 7
DE3, ZOHNEEEZANMELEDENA L =BT D & BEROFRES IC O&FEIC X
DAY= ORIE - BKIZEDZENRHV T IC ARLIE - AT IHHANH Y £7), FF
(27 DC EIE %A E#: A B — 412 A 7135 BTL (Bridge Tied Load) #f¢ 5:Uo IC 2 v 2 B2 1%
HMENMLETT,

23 /25 2015-12-17



TOSHIBA TB67S109A

Application Note

ﬁﬁﬁJ:d)E‘ﬁ)f—i

(1)

(2)

®3)

(4)

FEYLAR HA[E] B
%{ﬁfﬁﬁlﬁlﬁk (ISD) IZED XS RGATH IC ZRET 50T TiEd Y £H A, BFERKIT
RN EIIREZ MR T 5 L 5 BBEWLET,
Mokt R ERE A TG 70 8 THEMAFEDIRBUC L0 | SRR RS IEF 2@ L 72
ST, BETAHRNCIC BIELZD 752010 £9, £72. Bk, RRMEERI IR
BT 7256, THAFESCRIICE > TE, IC KRR CICXVEET L2203 H0 7,

A B A

AR HEEE (TSD) 1%, DL RGAETH IC 2{R#ET 2D TiEdb v FHA, BIFRIT
LMW BVREE 2 AFERT 5 & 9 B LET,

R RERR 2 A THM L72E6 2 L THEAESLRBUS L0 @B H RIS AN IEH 2 EhE L
RinoTle v BETORNCIC IR LIV $252L3H 0 £7,

TR F

NI =T o7 b X¥alb—F RIANRED, REBWHBIRHAT S IC OFERICE L TiX, #@Yy)

TR AT HEBEAIRE (Ty) LLTFIZ2D X9k FF LT &, 2 b o IC (3 H

RECH, BOHEAL LET, IC BN A7 E. 1IC OFmOIKT - Ktk b - AR

HAETLHZENH T, 70, IC DFEUTE, BRI S TOW L ~DOREL B [E L
TEEFL T EEuY,

Wik

E—H WA Ny 7 A AT TSI, =X OWRE I OFETE—F N DERS
B TRIIAGE T DT, BIRO Sink f ﬁﬁwéwﬁmgw@ w1, A ERLL B
W ERATARNANH £3, HEENICE Y ERG . NN EREEZ B0 K DI
LT EEY,

24 | 25 2015-12-17



TOSHIBA TB67S109A

Application Note

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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