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1 NC EEE 1 NC EEE
2 INB1 Bch B9 H #5515 5 1 2 NC EEE
3 INB2 Bch B H #5151 2 3 NC EEE
4 TBLKAB (BRI ES 4 TBLK (BRI ES
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7 RSA Ach BYEE BRI 5 [ B 7 RS NI
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17 OUTA- Ach FIEEHLEE () SIH 17 OUT+ LGS (+) S
18 GND &S| B 18 GND S| B
19 GND &S| B 19 GND &S| B
20 OUTB- Bch AR #LEE (-) SIHD 20 OUT- BmE () S
21 OUTB- Bch AR #LEE (-) SIHD 21 OUT- BmE () S
22 GND H B ELR Y 5 | B 22 GND H R ERIE TS | B
23 NC JEiEE 23 NC EEE
24 NC JEiEE 24 NC EEE
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27 OUTB+ Bch EBHiE (+) SH 27 OUT- EHmE () 51
28 NC EERE 28 NC EEE
29 RSB Bch AYHL R ERRLS | B 29 RS NI
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1. TBLKAB Ih&E
%3 | B TR B R A AT 18],
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HEE, ATETHER, THEERIEEHNFERER.
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2. HBMODE Ihk
el AL4A AU SREE R i HBMODE 31T E .
HBMODE Ihee
L #HIFBR (P4 HIRMER— HIRRTIHTH. )
e D) T H FS (ST H AR )

HBMODE=& (&£ H #f#=x)

1 1 1 1
1 1 1 1
= ¥ EI- B % ¥ o
OUT+ : : OuUT+ OUT- : : o
! [ OUTA- OUTB+ ! ! UT-
(OUTA+) ¢ {5 ( ) @ ( ) ¢ {)—0 (OUTB-)
1 1 U 1 1
1 1 1 1
= F F S e *  F S
: | : :
1 1 1 1
H ## Thee
PWM IN1 IN2 OuUT+ OUT- IRFIE
1K 1K Hi-Z Hi-Z HFH
& = 1
1 = K K g EFIEN
1K 1K Hi-Z Hi-z =1k CGEED
- = 1K = 1K CW (IE%%)
= 1% = 1% = CCW (#&)
= = 1K 1K SEREHIE

E: EREBEHHRKXE, N PCB HREARIMET. i, B NMEBHERZRIISIH. JTXLIE (20 VM. OUT+,
OUT-. GND. RS %), &R BEIRINEEHITER.

E: REAETHIEYI% HBMODE 3| MeNiZEmANEF. Eit, % HBMODE 5|Big B ASE T, &2 VCC; KHK
ERREFH, @i PCB EIREEE GND. ZHEHEITH, #]#% HBMODE 3| P gE S TR sk BIF R & S,

E: 1=%I5|HIE HBMODE S|HN& ERAREMARE. 1¥1EFSH%E 3 T5-INA1/INB1. INA2/INB2 F1 PWMA/PWMB Ii&E".

E: ERZEESTIE VM B, AEREEEILITEEBE% EMF SUtREIR. &% VM AT, FEEEERESHE.
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3. INA1/INB1, INA2/INB2 #1 PWMA/PWMB IhgE

H #F83T INA1/INB1. INA2/INB2 1 PWMA/PWMB 5| Bt TiEH]. 2 HBMODE 3|ili% & A AT, B4 H #7198 INAT,
INA2 1 PWMA 5|21 ; INB1.INB2 1 PWMB 5| #liE TL3(AFLAIES ) . 2 HBMODE & & A{RE AT, H#F Ach B INA1,
INA2 0 PWMA S|B¥=%l, B H#F Bch B3 INB1. INB2 %1 PWMB 3| Biiasil.

H#F (Ach) Thge

PWMA INA1 INA2 OUTA+ OUTA- IRTIE I
1 1 Hi-Z Hi-Z GE)
I = 1K
ik = 1 1 FEEEHIEN
= =
1K 1K Hi-Z Hi-Z =1k (EHD
- = K = 1K CW (iE%%)
= 1% = & & CCW (R%#)
= = 1K SR HIE
H# (Bch) Thik
PWMB INB1 INB2 OUTB+ OUTB- IRENE
1K 1K Hi-Z Hi-Z GE)
& = 1K
K = K K G ERFIEN
= =
1K 1K Hi-Z Hi-Z =1k (£HD
- = 1K = 1K CW (IE%%)
= 1% B 1% = CCW (&)
= = 1K FEREHIEN

2 INA1, INA2 F1 PWMA IZ 8 SR EE, HF (Ach) BUMIHSIEME A Hi-Z. & INB1. INB2 1 PWMB % & AR P
B, H# (Bch) RIS SIHNE A HIi-Z. {(XEETE 6 MNMEEMA (INA1, INA2, PWMA, INB1. INB2 1 PWMB) %%
EREBTH, AAERASFNER. (25 HBMODE 5|#NgEASE TR, BIEHME 3 M INAT, INA2 F1 PWMA %
EREET, FRFERFIER.)
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3-1. INA1/INB1, INA2/INB2 #1 PWMA/PWMB & & ~fl
TN HFEAE 3 MEFHEE (INA1/INB1, INA2/INB2 #1 PWMA/PWMB), {Bisf|S M ENEAFRE152 MEE. UT
BILA RG], BRI {E RS S B ITIES
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1 5548 (N EEs], Fi%)

H ## Thee
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&
1173 {173 2R HIED
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TR HIRITRESIES .

2 (55456 (N EiEdl, 1E/REE)

H #FThee
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1K & Hi-Z Hi-z =1k (EHD
. = 1K = 1K CW (IE%%)
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4. L0 ((ZEH: BRENESHE) Thet

LO 3|BME MCU/CPU % H TB67H401FTG E#&MAEE 3 (ISD) sid#t (TSD) ERHES. LO SIFEFRsIM, BEHEE
BFHEB ERZE VCC, LUEIEFAER. 7£ 10k & 100kQ SEEIMER _EhifpE2E. TB67H401FTG IEF LIERT, SIBNERIFSH
; —BRNEIER USD) sig# (TSD), S|ENEERIKEF.

BT EFFIERR VM REBFIRN, AHERREE, LOSIMEER EBHRERTS. (WRKEMIZIIEE, HRFESIM
TF )

Lo Tk

\Yole EBRS (EBET)
Low KOMEE R (1SD) shig# (TSD)

10k £100ke  VCC — B FFE IR, LO 3IEIRPIE MOS FET
LO T VW 0 4T . (E i, 3B E % 8 R 1E/GND -F.)

_| EIEE#/ERAE], LO 3B AER MOS FET ¥%
xi. (Hit, EHERZE VCC B, 3IHIEF
BREREEE).

ATETHERE, UEHACFYERERZRERRLERS.

5. OSCM (AEpiR% %) Thee
OSCM 3| B TR a R i it PWM $55IM P EBHE % 3840 . 3 ZE OSCM 3| BIRYEL AL S E8 B EHE S RINR,
F VCC ¥5 ROSC HE2Z OSCM 3[R, B2 tbsh 2R iE.

0SCM ROSC vce
O VWA O
SRR E R VCC 1E R ERLR, 1R E s
1 R
—— cosc
4

ATETHRE, TERSYEEE.

FE BEHEE (ROSC) MEZAE (COSC) ®EIRHEME., HFENER, ®E COSC J 270pF, HE ROSC HEFRE.
BXRIFAEE, BEESEUTHRE.
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OSCM #%e8E GhisnE) 8

AfEMSMALHE (ROSC 7 COSC) MTAHRARHH OSCMIFHEHi%. (1N COSC 1 E J 270pF FAH).

TB67H401FTG

fOSCM = 4.0 x ROSC08

COSC #1 ROSC #1491 BIRH MR ERINRA Y. FIEEIRHEME, FH 270pF COSC HEH F ROSC 1&.
PWM 3 55% (fchop) #1 OSCM #R5%s552 (fOSCM) [B)AIHEX M TErR.

fchop = fOSCM / 16

MFIESZIT, ¥R EAE 50kHz ZE 70kHz HISEEIR, HIRBERFEHEITEE (WFHF).

HITEIERBIRERNSINERN, BRGUKE/), HBEKAAESEINMN. B8R, SRMNBEMIERREM, EitER
MOSFET By TR KIRFELEKR, NTSFBEIIN LK. F—HH, SIRMERWIRERRE, BREUKEXR, BRAR
Lo ERBERFHRMIFRREINE.

I FS I THR RS ER ROSC-fOSCM 1 ROSC-fchop ZBHHE X AE. (COSC BEEREH 270pF).

ROSC - fOSCM #HE X & ((X{&%)

fOSCM [MHz

—e__ 070

e

0.58
e

ROSC [kQl

ROSC - fchop #HHE X% ({Nft&%)

164.38

14813
9,38
0.00

12.50

4.38
6.88
E 0
83.75

1
\“j‘f_?"u?.] 25

e 5188

ROSC [kQ]
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HBARRE (A PWMGRETR) &%l
TB67H401FTG EEHFIRHl (RE PWMIEATR) 1THIGES, A4 PWM ISHIHAE MAISEALER, HIRBIER, LR
/l:l:. (=) ﬁﬁﬂﬁﬁ“ﬁﬁklﬁfilﬁﬁ

TB67H401FTG

fchop (= 1/16 fOSCM)

A A

A

oS e

A
A 4

. MDT

I0UT

v

AN

\ 4

Charge

(tchopx37.5%, tOSCMx6clk)

\ 4

A

BE (B+HR) =R

ATETHER, WEUHFE.

ME PWM BEAR R 8RR R RERR TR —. ... B, SERFFIEERRIET NF B@{E (NFth) . 31557 (fchop)
= OSCM #k57 2845 (fOSCM) BN 16 MIHMER. B, BETRMIREBTRAFIIER L L fchop MEEFAILIIR.

B, BRIBE H GEE) NBIERANEN, EREEERRESE (NFth), E4iZzF{ERT VREF F1IENEERE (RRS)
HITIRE . —BHEFERIAZ NFth, HFRETIRESETRER (BRHHEER), BERLT MDT CRERREF).

MDT B—M&ERTE PWM ARG 6 MHHEEE. —BEixE MDT, H HREIIHRE“RIETRE, FE fechop &
AR RETEIA, FERBEREEIR.

IR ML FIAZ] NFth, 3 Hi% fchop EHARIFI4&AATE/NTF tOSCMx6 clk (tchopx37.5%), MBS @R "FS, H
BHSEIEYHBR I RIETRCIER, FIS7E fchop B HARYRI & B A4 4 — R B E] .

ME PWM BEASSME PWM 2 =2, (BIMMESEBESHMAR, BT ILAE PWM FHAIM, EAILUEITIR.
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Bl MOSFET {1231
VM VM VM
[
Ry 1 e
§> T T EI_OFF OFF-IE T T EI_OFF OFF-IE T T <§l
OFF-IE T T <§|' E> T T ( Gml E> T T E"_OFF
¢ ‘i ¢ ¢ i ¢ _é_ii é
FEH 1SR BORFER

TB67H401FTG B4 400ns Gi%itBir. BEEE) HIRTE, LUE SR yREAE e m@ai.
AT ETRERE, oA FNERE.
BARBSETE &4 H &

BRMRGISEREY VREF BEMENBHEZ (RRS) MEHITRE.

IOUT=VREF x 0.2 x 1/RRS

w5l ¥ VREF BEREN 2.0V HEEFRENEERE (RRS) X 0.22Q B, HAREISRETENT.

IOUT=2.0 x 0.2 x 1/0.22=1.82 A
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I RABEME (Ta=25TC)
ke me MEE BiL i
EEALERIR VM 50 \Y; —
R LA BB VOUuT 50 \Y; —

. . IOUT(SHB) 6.0 A GE1)
AL R IOUT(DHB) 3.0 Alch (GE2)
AEIBERIE VCC 6.0 \Y —
. VIN(H) 6.0 \Y; —
BN E VIND) Yy v —
LOMi B JE VLO 6.0 \Y; —
LORNER ILO 6.0 mA —

IhFE PD 1.3 w GE3)
T1ERE Topr -20%85 C —
FERE Tstg -55Z 150 T —

LR T (&%xKX{E) 150 C —

£1: % HBMODE 3|#H&EASHEFA . BRRE H ITNEERRE FRARBEET 3.0A. i, HELRE, HESHE
SERRNIEE R KRR BHERTEZHEREM PCBHE GA2&MH) HIRS.

$¥2: 2 HBMODE 3|BH&E AREFA. BRERE HITHEREFIRARBEET 3.0A, i, HELHRE, HESHETEE
AIRERAER. BYERTAEZHEREMNM PCBHAE REEM) HRE.

¥ 3: {NIRE (Ta=25C)

Ta: MRERE

Topr: EERLHE A TIEIRSREITERE .

Tj: ICTHIEMLR. SHEM (TSD) BMERSI Tj (max).
BREFREY, HIRIEET E 120CLTER.

M) R AEEE

FFURUHNENRAFECER—ETEWBINTEE, EEE—HB. F2BTEMLLTEE. BLIZFEETESH
WEHE, AR K, HTRSBURIESRE, ERASHE. TRAERLT, HFAEEBIENERTEEN—SHIE.
IR EE T ABIERE, BFERIREE. ENSERBERPRANEMIZAFTEEED.

T4E3EME (Ta=-20 F 857T)

e Hme =/ME BHRI(E =X{E B i
FEHLER VM 10 24 47 \Y —

. IOUT(SHB) — 3.0 6.0 A GED

pry

AR R IOUT(DHB) — 15 3.0 Alch GE2)
LO it E & VLO — 3.3 VCC \Y; —
S fchop GEE) 40 70 150 kHz —
VREF i NEEJE VREF GND 2.0 4.0 \Y; —

7 1: % HBMODE 5|BN& EASE TR . EHES H TR ERREFIRELRFHET 3.0 A. B, HEFERFHT~EH
HE, HERAGEAERESRABRR. BIRRARZIMZEENPCBHE (REXRMH) MRS

7 2: & HBMODE 3| BN& B R RE T . FHHEAE H FRIEREFRERFRT 3.0A. B, HEERAFHTEHRE,
HEFAAERBERERARR. BHBERAUEZIMTEEM PCBHE (REFMH) MRS
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RS 1 (Ta=25C, VM =24V, BRIEFSHIE)

5% T iR &5 B/ME | BBUME | KME | B

— = VIN(H) =EFE GE 2.0 — 5.5 \
BRI K VIN(L) KRBT GH 0 — 0.8 \
BEMNETFBE VIN(HYS) IRiFHE 0.1 — 0.3 \
e a \ i = IIN(H) BABE=33V — 33 — PA
EHRBA R & IIN(L) INBE=0 V — | = 1 | uA

B S| B E = VO(H) IOL=5mA LO =1 4.5 4.8 55 \Y

(FBB, FBA, LO) 1K VO(L) (10kQ, 5V_tHi) 0 0.2 0.5 \Y
IM1 HFIER — 2 — mA

OUT: #TH,
. IM2 INA1. INA2, INB1F1INB2: 1&,| — 35 55 | mA
o FHEN: Bl
OUT: #TH,

IM3 AR, B — | ST m

0L e (=) IOH VM=50V, VOUT=0V — — 1 A
I 1Kin IoL VM=VOUT=50 V 1 _ — | A
HERBERE AIOUT1 BiE 2 AR -5 0 5 %
HHBERIEEIRE AIOUT2 IOUT = 1.6A, HBMODE = {& | -5 0 5 %

%’Eﬁ;ﬂ]ﬁfﬁ%ﬁ) Ron(H+L) [Tj=25C, M (EEMHEEM)| — | 049 | 06 | O

E: VIN (H) #EX ARSI 0 VEHASE, SEiMmt (OUTA+, OUTA-. OUTB+#1 OUTB-) LAY VIN BE.
VIN (L) #ENXRHYS|BZMERMNSESY (OUTA+. OUTA-. OUTB+H1 OUTB-) ZE{LEY VIN BBJE. VIN (H) %A
VIN (L) zZ[EMEEHEEX A VIN (HYS).
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S 2 (Ta=25C, VM =24V, BRIESEIE)
i s M 514 RME | BEME | RAE | B
VREFHINE R IREF VREF=2.0 V — 0 1 WA
VCCHL[E vCC ICC=5.0 mA 4.75 5.0 5.25 v
VCCHLH ICC VCC=5.0 V — 25 5.0 mA
VREF=2.0V,
VREF1#535 VREF (1#%) HBMODE={E 1/5.2 | 1/5.0 | 1/4.8 —
MEET (TSD) BE GE1) TjTSD — 145 160 175 C
VM_ERBE I HE VMPOR FREMFEK 7.0 8.0 9.0
TEREN (1SD) BE GE2) ISD — 4.1 4.9 5.7 A

71 #ASKHT (TSD)

L TB67H401FTG #MEIHBEAT, AIEREEREFHE MOSFET. AEMEAEREE, DB aTaehToMNERIRAFRS| &8 TSD iR
. =g VM BESRERENER (INA1, INA2, INB1, INB2, PWMA., PWMB={) ERE&. HiFETEEBRA, 3
% TSD. #HiRo1TEER TSD Thhk.

i 2: "HEREFRP USD)

&4 TB67H401FTG #ME it BB AT, PIEREE IR LHMiH MOSFET. NEMEAIENSE, USRI stmT MRS &) ISD
=, Fg VM BiESFERENES (INA1. INA2, INB1. INB2, PWMA. PWMB={X) ERFi&&. HBI BRI EEBT
Af, 5% I1SD. BRI EER ISD Thhk.

Rz

BALEEEER, ER—FZEESRIRGRIR. EIkNZ], BTENREBHOFNE, BNEREEREBIR.
WREBIRTEBIEWRES, MREHRFMELSIM ENRETEASEBIHELE. BIRBIHBHRDEERFEMR
HAFEMENL . BATMEETFERBIREEHEFBTBE7H401FTGE H th2A {3 sk th I AE R XU

BXRIFRHFF (1SD) F#AXHE (TSD) RIFEEE

ISDFTSDELZ{X A FIRHAIGRTIRY?, BiLDEMMBIEREREMR; LA —EaRIETENICRS,

IR BN EEITEE, MiXEB R RTAEREET: KELETBTRLERTZR.

ISDEL Z R A F i A BB A ISR R IA . MR IRIFEEKATE), MG TR TATHMZIR. SRR AU BRI
REH

ICZR%
G R N IR S L . BN ATALSBOR & L IIAEE . IR IR
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AC BS¥E (Ta=25C, VM =24V, BRIESEHE)

5% 7S iz & B/ME | HBME | RAME| B
B/MEE S PP E tw(H) BERMNES 500 — — ns
=/MEER PR E tw(L) BEAANGES 500 — — ns

tr — 30 80 130 ns
tf — 40 90 140 ns
4 MOSFET YI#8i5s INA1/INB1. INA2/INB2FH B
tpLH PWMA/PWMBZEOUT 250 1200 ns
INA1/INB1. INA2/INB2%0
tpHL PWMA/PWMBZEOUT 250 | — | 1200 ns
SRBREI (NF #&50) - FBA/FBB (FF)
tp(hz) $i1 10kQ Z 5v (OD ON) 186 | — | 3%
15 5846 H 1T SR B ) INA1/INB1. INA2/INB2, ns
tp(zh) PWMA/PWMB - FBA/FBB (3£) 135 — 535
F$i 10kQ E 5v (OD OFF)
OSCM iRi5eeHsrE 4fOSCM COSC=270 pF, ROSC=5.1kQ 15 — +15 %
OSCM #r5%=55mZ fOSCM COSC=270 pF, ROSC=5.1kQ — [ 1120 | — kHz
AC ¥4 FE
tw(H) tw(L)
VIN(H)
BEEAES VIN(L)
tpHL
+—>
tr
90%
50%
10%
M EE «—>
tf
+—>
tpLH

ATETHERE, ALEKEFE.
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IEEER (NFAM) -FBA/FBB (FF) FEE

« Uy uyyl

AN —
BERE NN s E e —————————.
IouT Il b
| *—> tp(hz)
FBA/FBB P \

ATETHER, TEEHFE.

INAL/INA2/INB1/INB2/PWMA/PWMB - FBA/FBB (%) BFE

INB1/INB2/

INA1/INA2/ X
PWMA/PWMB |

tp(zh)

_ tp(zh)

FBA/FBB

ATETH#ER, EEHFE.
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BE3C

TB67H401FTG

Rz AR BERBI (W H HHEZ)

cvce

VM
TB67H401FTG Y
34vcc

ROSC

T |13

32VM
cvm2 | cvM1

30RSB RRSB

?

36L0 29 RSB

RRSA

37FBB 8 RSA

?

Y Vv

38 FBA 7 RSA

COsC

MCU

41 VREFB 27 OUTB+
]— 42 VREFA 26 OUTB+
MOTORB
210UTB-
200UTB-
43 0SCM 17 OUTA-
16 OUTA-
MOTORA
11 OUTA+
10 OUTA+
46 PWMA
I— 47 PWMB 39 HBMODE
40 GND —
> 44 INA1 22 GND ——¢
> 45INA2 19 GND —¢
> 2INB1 18 GND —
> 3INB2 15GND —¢
> 4 TBLKAB 5GND —dq
77

AXHFAREARERMESE, BERAMEE~RIHIERK.

EHE (HEE)

(e i SNMEAHHSEE

CVM1 AR S a8 100 uF(CVM1210 pF)

CVM2 MEBER (0.1 uF)

RRSA, RRSB B B AR 0.22 0(0.1 Q<RRSA/RRSB)

VF1, VF2 S EEERR (10kQ < VF1 + VF2 < 50kQ, 1E)
CcvcC MEBEER 0.1 uF

ROSC AR 5.1 kQ(1.8 kQ ZE 8.2 kQ)

COoSsC MEBER 270 pF

RLO, RFA, RFB | LHieapAze 10 kQ(10 kQ = 100 kQ)

ERIIRBERMRESE. SNMERTLURESMERFHHITEE,
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R R RRGI (8 HHHRR)

VM
TB67HA01FTG AV

34VCC 32VM

; cvm2 cvMm1
O
cvee & S VF1Z RF ZRLO RRS 7z
l 2 < 30RS |
— 3610 29RS
777
38FB 8RS
42 VREF 7RS
VF2
270UT-
vV 26 OUT-
4308CM 210UT-
- 200UT-
MOTOR
I 170UT+
160UT+
49— 39 HBMODE
| 110UT+
46 PWM
100UT+

|_

CoscC

MCU
40 GND
> 44IN1 22 GND —
> 45IN2 19 GND j=——rtg
18 GND —¢
15 GND —4
> 4TBLK 5GND —dq
777
AXHHEREABERRESE, BAAIEE=RHEE K.
AHE (HEE)
s A SNMAHNSEE
CVM1 FEARE 28 100 uF(CVM1210 pF)
CVM2 MEBER (0.1 uF)
RRS TR EES 0.22 0(0.1 Q<RRS)
VF1, VF2 S EERPER (10kQ < VF1 + VF2 < 50kQ, tnE)
CcvceC MEBEER 0.1 uF
ROSC R PHES 5.1 kQ(1.8 kQ £ 8.2 kQ)
COoscC MEBEER 270 pF
RLO, RF EhiEPEEE 10 kQ(10 kQ Z 100 kQ)

ERFIRBERMRESE. SNMERTLURESMERFHHITHE,
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ARIEEN

1. FHEH

KT EFEER, A& SIER R —LIhEER, BIEREY.
2. HFWHE

RTETFRERE, TR B E s 2R H R e 34y,
3. WEE

T EFRERE, TELHEFEE.
4, NFHEEE

AXHPREHNABRBRNXATESE. FEANRESRITMRATEEITE. REXENABERA, FRRRE
FAEA Tl =AY AT I T

IC EREEEIN
ETAIE IC BEREM

(1

)

@)

(4)

®)

FFUHBHNENRATEER—ETEWBINGHEE, BEEE—HB. F7BLE LT EE. BT ZHEETEE
SEOREWE. BUASRN, HATRESBURBIESMRE, ERASGE.

EME M EIRRIE L, FREDRM/ IC BFER, FSFEHIIARR. SEETENHATEENZG TERM,
RELRENERRERER AL~ EFEHOPREMERKERFERIN, ICHETEEFASSBEETREN. 7
RERUNGERFEARRROTNE, DAHITESRE, flU, RELAE. BERERBABRULES.

WMRERR T EIEEME N KB FRRAH, BERTRMANRIFERE, UBTIERE L5 AR A RS ET e i & BB Eh %
FERGBERERREHELEE. ICHFSERGE. WEREA. NEREARERIFIIERN IC WRRERIR. MR
BIRARE, WRIPIHEERTRETEIER, SHICEHF. ICHFSERGE, HETEN.

TR A RIRSIAE S E . BREIRIESRGFEEER. BN, BRXMETRSBIBTRATEE, HME
B EHE, UASIRIL, FREGIESIRE, EMARGE. I, BE2EREFEREANRE.

EEESMERE M (FEn, DHERFGAIBRFMIFTIR) SRR E (G, HEER) B, HDBRME. HRAB[HAKREMRFER
B, BRI P AT REIE N . S IR IR & (B, R EMIZARR), SRR IC METRESHEEKEN.)
GETRATEESH IC AHERIEN.) LELAEAFMEEREEEFOAGERNHRAE (BTL) EZFXR IC B,

HIVDERIE.

23 2018-04-26



TOSHIBA B

IC AIREILER

U= v /')]'JEE.E%
FRATIERT, SEREMERE (FIRRRSHER) AR— BRI IC. MRITRENE R EATRRETIET, BXELE
R I EBLARIRAS
RIBERAAEFERZYE, flan, BIeSs KMEETESHESITRNTRRIPERIEAEETIER IC 5. b, RiE
ERGEMERARYE, WRTREEITEFERSIBIKAE, N IC TE~ESHEFNRE.

TB67H401FTG

PR R B
TRMAERT, AEBUETEEHRI—EEBRIP IC. MRABETEBAEBRINETET, HILEHEREHARTS.
RIFBEATEMERSFMS, fla, BIENHEARGEETERSBIESITRIASEEEITEES T/ER IC H5F.

BRI

EFERNERMAR . FTRBENRFAERA IC B, FRITELNBRRE, BRECTMHEFRERLT, ATSBENE
HLER (T). XL IC MEEERSFERAMEES FE*AE IC MR ESTH IC FMMER. ICHHHRLEL IC HEF. It
5h, FERIHER &R, EEE IC BIAKT EREERIR.

REazhH
HERARY, FIESRRE, ATRENBHIE, ERFERZENERIE. NREFBRREERENE ), WgEHE
HUERRFNG L SIM T R H IR B H R AFUE ENF M. AR EHILEE, ARFRITHNEEREINFBHIFM.
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

TOSHIBA reserves the right to make changes to the information in this document and related 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.

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION
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