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glﬂiﬂ IR HR (1) HHH (S) x2 (2) DC(L)x2 | (3) il (L) | (4) DC(S)x4 (5) DC(L)-3#tAN (6) DC(S) x 2 +2itt
ikl (S) it (S)
1 MO_CD CDch MO 3| CDch IN1 5| - Cch IN1 3|§ CDch MO 3B
2 | cp_mopez |CPoh *fﬁg’*m;ﬂﬁ - . Deh IN2 318 CDch S A HEERIRE
3 OUT_C- Cch #iHi 51 (-) CDch #3518 (-) Ceh 51 (-)
4 RS _C Cch BRI Rs EE5(H CDch B[ Rs %E$£5| ) Cch B[S Rs 5|
5 RS C Cch BRI Rs #EIZ5 | B CDch E&RI Rs ¥#E3%5| ) Cch RXN Rs iE3&5 | #
6 OUT_C+ Cch #1318 (+) CDch #1318 (+) Cch it 5IR (+)
7 OUT D+ Dch #i5IH (+) CDch #it35|H (+) Dch #5180 (+)
8 RS D Dch B&RI Rs yE1%5| ) CDch E&R Rs #E3%5| ) Dch B&RI Rs #E3%5 | )
9 RS_D Dch BRI Rs £33 CDch R Rs EEE5 | B Dch B[ Rs &3
10 OUT_D- Dch #5118 (-) CDch #3518 (-) Dch 518 (-)
11 | co_moper |CPoh *fﬁg’*m;ﬂﬁ - . Deh IN 1 318 CDch S A HEERIRE
12 VREF_A Ach Vref i\ ABch vref #iI\ Ach Vref i\ ABch vref I\ Ach vref I\
13 VREF_B Bch Vref i\ - Bch Vref # i\ - Bch vref Si\
14 VREF_C Cch Vref I\ CDch Vref i\ Cch Vref fiA Cch vref i\ Cch vref i\
15 VREF_D Dch Vref $i\ - Dch Vref #iA Dch vrer i\ Dch vref I\
16 0OSCM RIR B 5 | IR BB BN
17 VCC AFSIEREE 5V EBERENS|H
18 GND GND
19 VM VM HREFES | B
20 VM VM HEIREEES | B
21 SLEEP SLEEP 5|B
22 ALERT RS
23 CLK_AB ABch CLK #IX ABch PWM SIBJ|  CLKHIA Ach PW M S[B | ABch PWM B|EI | Ach PWM 3|k
24 | ENABLE_AB ABch ENABLE I\ - ENABLE #X\ | Bch PWM 3IH) - Bch PWM 5B
25 CLK_CD CDch CLK#IA CDch PWM 5| - Cch PWM 5|#) | CDch CLK#IA CDch CLK 3\
CDch ENABLE #i
26 | ENABLE_CD CDch ENABLE #iA - - Dch PWM 3150 N CDch ENABLE #iX\
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L L H /JILEE.H[, (S) x4
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IR, EBERRAVIELRHEITHE, UFEESIM AR B0, EHE3IMAT RS HIERA T4,
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H H ':' L L P
. ’ H L H 16/ R
L L L *HEEHIEN
. . H H L K I8)/1E (8]
L L L *HEEHIEN
H OFF OFF N
L L L (Hi-Z) (Hi-2) i

F: XIEENMEER A, B C3 D AI&EEE (X-ch IN1, X-ch IN2, X-ch PWM 5|Bl, OUT_X +F1 OUT_X-)
E: ANMEM PWM SIRIES, BHHREESHE T

o SMER PWM #25IITh&E

AEEF OV SV (FF TTLEF) PWM ESRATF PWM 5| BskizHI B AEEE.
£ PWM R, PWM $if B R 7 $ 1R AN RE BE 5 3h 2 [B] ]k o

YT PWMREIZHIET, PWM 518 GEEHIEISIM) NRFFSET.

LERERIRIESZES, 7EMEERABTFERRERS, TB67HA52FTG AN 37.5% EAa=mMIEN. AT
RERFREN JERR AT ARG IE BB E R ERR, FEIt T T RECE .

FELHBHIERR (KRS TERERSININEE.
Al A BRI ERENREN TR SHEBE .

WEBATUILRARAE, TISERERFIEITIEE, HERRFHF BLANK 51 BIZE AREF.
Erf, ERFEINRNESIIEE.

3. D_tBLANK Ihft (XWPREREHERER)

D_tBLANK_AB

D_tB LAN K_CD %#RHIZﬁJ#ﬁ:’&
L OFF: ¥ FiEBaptE = OSCx0
H ON: ¥ =Fi8aRIE = OSCx4

UG EALET, EBRETEX X R F R tBLANK FERE .
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BAEUNHARENSIZ. HPESRRE EFAGHERE.
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CLK_AB
CLK_CD IhE
1 HAEAE LEALZENSIS
| - (REERIRDS)
(2) ENABLE &k

ENABLE S|BMz4 B AR R “ONFI" “OFF”, iZs|EMHEFIB i 25 E XAER TEIES0H
7. 2 TB67HA52FTG FHL kHIET, RAFEEE AEKEFE.

ENABLE_AB hae
ENABLE_CD RE
H WHREERD (EEEHIER) .
L W EAERER (SEm: 2) .

(3)

CW/CCW 3|t e LR 73 140

CW/CCW IngEfnsitti S1BThaE (FEFREBIRTHMTHIZEE)

CW_CCW_AB - OUT X+ OUT X-
CW_CCW_CD MAThEE G 2) GEfE 2)
X GED L OFF OFF

: IRETET (CW) H L
L #RTEt 71| (CCW) L H
1 X kx

E2: XRIEENEE (OUT_X +#1 OUT_X-)

B A, B. Cgk D HY&ERE.

(4) DiHESPENTHEE
AB_MODE1 | AB_MODE2 e
CD_MODE1 | CD_MODE2 RE
L L ExBAE
(BELHVRILE: 45°)
L H 5
H L By
H H Anz—%

f£ AB/CD_MODE1=L #1 AB/CD_MODE2=L M{&R T, B S EE R 45°,

HI#IIR{E.

5. I RThge ((NPRDEEH)

XEEBLEN

D_tBLANK_AB P
D tBLANK CD [BRIEHIET
L SRATR: 37.5%EE
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D_tBLANK_AB —
D tBLANK CD [ERITHIER
BRATOR: 12.5% (EHRSHMIE: 37.5%)
6. RERINEE

%5 | B A] LU HIMR I #E4R (VCC OFF) FIIEEEHI#EN (VCC ON) .
SIRERS IR AIR R R, VCCiATRRXHA, TEEEFFLL.
AERRSIEREANSE TG, HAE 1 ms AREESEHIER.

7. EiRThHE

SLEEP IEGNRT
L XIhERR (VCC OFF)
H EEiEHI1ERX (VCC ON)

LRGN (TSD 8¢ ISD) XM IC #AERT, EiR5IBH LR EF.

4|

RS mmESIB . LS| BRI EEE ERZ VCC B, KBEFEEMR (MOSFET ON)
WY, MaBEFE (BEHI-2) EIESRTHmYE.
B EERS| VCC 31/, LURIT LR
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o M HZATIEME(Ta=25 C)
b e BEE B %i*
EHLEIE VM 40 vV _
B EE VOuT 40 v —
BEEER GE1) IOUT_(ST_S) 35 A (tw < 500 ns)
IOUT _(ST_L) 5.0 A (tw < 500 ns)
IOUT_(DC_S) 35 A (tw < 500 ns)
IOUT_(DC_L) 5.0 A (tw < 500 ns)
AERIZ AR IR VCC 6.0 Y] _
IZEEMNEBE VIN(H) 6.0 V _
VIN(L) 0.4 v —
hEE (2 GE2) PD 1.3 w —
TERE TOPR 20 ZE 85 °C _
GFiEaE TSTR -55 % 150 °C _
&a Tj (BXE) 150 °C _

F 1 ERES, SHENSXMEBEREREE 1.4A IR EEEAEY, TH—SREISXEMEER,

EREURTIFE R E A IR
¥ 2: X (Ta = 25 C)
M Ta #Bit 25 CHY, #4814 10.4 mW/CHE{TRES

Ta: MERE
Topr: 2 TB67H452FTG HUERHIE IR

Tj: 2 TB67H452FTG BUERHLEIR. estRmR skl (TSD) RS,

BB KERREFE—EKEUT, UFERAXERT] (RXE) 78t 120 C.
AR B EAHEE
FEARBEHMNENRATEER—EANEEBINGEE, BFERRENE. BB E Mt LT EE.
BEFEESSHISEHE,. AR K, B FBESBRIEmERGE.
TRATIERT, HMASBEENFEATEEN—NSEE. TB67H452FTG it E4N B, Eitk, nRiE

MHEEBTHERAGEE, MWREHIRIF.

PAURKETIRATERE, SFEBRIFERE. Ik, TNEEEXMANEMEIRMTIEED.
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T{E3EE (Ta=0 Z 85°C)
, o PINES e = | R | &K .
4% TS i g R 5% 15 . P & B
AERIZ AR IR E VCC DC (BEI=E) 45 5.0 55 Vv
EHEREE VM DC — 6.3 24 38 Vv
lout _ ° ’=
(ST_S) DC Ta=25°C, 1 — 0.8 1.5
(Slg)_utL) DG Ta=25°C, &8 . 15 21
Ay —
FE LA R -~ i Taz25:C. 51 - ” o A
(DC_S) : :
lout Ta=25°C, &1H
(DC_L) DC — 2.0 3.8
IZEEMINEE VIN DC — GND | 3.3 5.0 Vv
iR SR % B SE fchop DC VCC=5.0V 40 100 | 150 | kHz
Vref BB JE Vref DC VM=24 V GND | 3.0 4.0 Vv
A S | B [ VRS DC VM=24 V 0 +10 | #15 | V

E: 120 CHUATEARSSEERE (T)  MIERERZHTERRKER.
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TB67H452FTG
BS4M 1 (BRIERABIHRA, Ta=25 C, VM=24V)
—
o me '%”g; ik 4 BME | AR | BAm| 26
Eﬁﬁg\ %E;!Hgiﬂ% = - bC BRMAS|M S e
51 - {8 VIL (SLEEP 3|BIB&5M) GND — 0.8
IBEMNEE = VIH 2.0 — 55
<1RBEH£SD‘)LEEP 3l & VIL DC {XBR SLEEP 2§ GND . 0.6 \Y
BN IR R E His DC et NG 1] 0.3 0.4 0.5 Vv
BEBABR NG| DC | VIN=5V, HEBEEASN [ A
MO, ERiGHEE VoL DC IOL =4 mA, #idi: & — — |05 ] V
iit= OPEN,
IM1 (ENABLE £&8=L), — 2 3
MOSFET = OFF
8= OPEN,
HLAHEE IM2 vai\(gl\g:;(lo kHz — 35 5 mA
(UM %) DC Bin1T,
= MOSFET = OFF
Hit= OPEN,
M3 ThEEER () — | 8 | 10
SLEEP=L
M4 VCC #§%5% = OFF - 101 20 | pA
e IOH VM=24V, Vout=0V, » . - A
g ENABLE £3B=L
i SRR R DC ——— —
T oL VM=vout=24 ¥, = — | =] 1] A
: ENABLE £ &=L
M EREDD Alout1 DC lout=1.0 A -5 — 5 %
Wi ERIREET Alout2 DC lout=1.0 A -5 — 5 %
VRS=0V, VM=24V,
RS 5[EIEER IRS DC ENABLE £ %=L — — 10 WA
(MOSFET = OFF)
Ron (DS: lout=1.0 A,
EBR+TBR) Tj=25°C, ImiE#Rk, (LERR+TR) | 04 0.6 0.8
W R AT RIRER S EEE S be INER o
(EPR+TR) Ron (DS: lout=1.0 A, VCC=5.0V,
LEBR+TPR) Tj=25°C, fmiE#k, (LR+TR) — 0.3 0.4
L AHER
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BSHHE 2 (BRIESHHM, Ta=25 C, VM=24V)

3z - =/ | FE | &K -
= a = s\[ %
Vref HINEE VREF pc |VM=24 V\} VCC=5|6nD| 30 | 40 | Vv
Vref IR IREF DC VREF=3.0V — 0 1 HA
VCC i E VCC DC ICC =5.0mA 45 | 50 | 55 | V
VCC i iR ICC DC VCC =50V — | 25| 5 | mA
Vref TR EE VREF (i#%5)| DC VREF =20V 1/5.2(1/5.0|1/4.8| —
TSDEE GE 1) TjTSD DC — 140 | 150 | 170 | C
VM iR[EI B E VMR DC — 55|57 | 60| V
32 #4830 ksl pra
Ji”"'*_U)\J%;%ZE’)J*JI}\JEEML ISD DC o 21 4.0 5.0 A
/.

SE 1 ASKERRI (TSD) g

Y IC RIAZIHEEHIT AR, TSD BEBEMAISEMBEEEE, UXAREHE.

TSD HEERTE 140 C (HF/ME) £ 170 C (RAME) GRIHE) ZIEIETT. éﬁm@%iﬁﬁ U

BB VM BIRFIEEFIUIRRATLURE] IC B1T. TSD INEEEERN IC R ELR. EREE

{# M TSD Ihat

E2: SR (ISD) HEK

L R M EERT, ISD BEGHAIT AR ERS, FANBEMBEEE, UXAREHL.

W EIHRRTE, DUEGRYIRAERNRE. (BXFEMAESR, 1HSILISD JH2ETER ISD #ERTE")

% ISD Ihaeiz (TR, #dfFELE, HE VM BB EBEMAIE. HABTEHEE VM BIRRIEERS

MAZIRE . ISD e RN IC MR EBR. HRER%FER TSD Ih&e

7 3: MEREEE SRR AERES VM BERBINIZEESH EMF sSRER. 1B 7 B R e Bt

BAEITEM, EE VM BIREHHE < IERITHIZEESHEF.

Rezi%

o HHIEAMREN, EX—HNREESRIRABRIFE. EIMNZ], BTBEIREINZOEME, B
MABETERRE. mREFELEBIZWE, NWESNBEERGESI M ENBEETEASE
BEFEBRE. BVREHFHHRNDEFERZHMBNFEMEN. DARSIUEEIFFERE
MR FEENESHIR Z R E thA 4 F iRk B IAFER XU .

TR (ISD) FPAXEKRN (TSD) FEHEM

o  ISD #1 TSD XA TR HIRETRIP, BHILENMHHERERSEEN; EHA—ERIRIITE
B IC &£,

o WMREBHFEBHMEBITIEE, MXLBEATEIAERET: RAEREFVEATHLERMZ
.

o ISD BB {NAT A iR EIGETRIF . NRULERIFEEAKRTE, Wig&FseSBmTEEm

FH. JNEREE s L BN TE BRI R 1 .

EH?

IC &%
G ZIAEIRSEE A E. BNARESSEIEEHEE, KIRM/IRT.
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ZHREBESHEMY (Ta=25 C. VM =24V, 1f = 6.8 mH/5.7Q)

ot i - =N | FRE | &K | .
¥ SR M %
BN fLogic AC — 1.0 | — | 200 | kHz
ot s tCLK(H) 300 | — —
CLK I NHIER e e E AC — ns
tCLK(L) 250 | — | —
tr ) 60 | 120 | 200
Wi fask: 6.8 mH/5.7Q
o tf 30 | 70 | 130
i RN E YR AC ns
tpLH =55 OUT zZid] — | 120 | 500
tpHL W aE: 6.8mHB.7Q | — | 120 | 500
tBLANK_AB(L) lout=0.6 A, VM =24V,
AC | ,unn i 450 | 550 | 700
tBLANK_CD(L) TR tBLANK ZEE ns
N&E B NI B P2 AT E _ Z
REHBLRIREIE L ANK AB(H) lout=0.6 A, OSC = 1.6
AC |MHz, 20 | 25 | 3.0 | ps
OSCM £ {ZEHIME fOSCM AC 9‘132‘301570 PF, ROSC| 1000 | 1600 | 2000 | kHz
R SN R ST [ fchop AC |HiB#R4E (lout=1.0A) | 40 | 100 | 150 | kHz
: Wi #R4E (lout = 1.0A)
P GTIES fch AC — | 100 | — | kH
ORI onep OSC = 1.6 MHz i
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TRIRN: FEBESRE

CR 5l

P CLK
it

UYL

L
37.5% &
ERBR
%

S

TR

WP R CBE RS i) AR

NF: S EEE >Rl R A RN 7 > P

Ehi

\E\K RNF

v
A

A 4

A

FEH

n
>

N

&
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BATREN/F RN
CR 3/

M8 CLK
BT

T El e e R
sswe | 0[]
ez | | /

B I Y e v

| e v s mE R e Stk | | | | N
e oo B> (RSB ARI) 76 HBR HEERN

X

RNF

' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' '
»
>

FEH &% PRI

' N

A

lout=0 —— 5 ! ‘
— e | | e
T B ]

INFIZRHERAR R EERENR. [RERBELHD PRGN (MERMER) BRTREHNE.

RE (D) SBERARIFTSZEIMNRIE (Fast) PIREFHE” (charge) (lout=0A)
K& (2) : BBIFESE (out=0A)

RETRBIEN: FEE-> NF: ABBERR->SE->RE->FTE-> ..
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MR FEETER
VM VM VM
R R e
] ] ] ] ] ]
U1 ! ! u2 U1 ! ! u2 U1 ! ! U2
= * ¥ o 1= * * S 1= # * St
! ! > OFF  OFF " ! ! = OFF OFF " ! ! ”
0—+—’W\—+—0 0—+—/‘0’0'0’\—+—0 0—+—’W\—+—0
vosde T S T
L1 E— % * -:»l L2 L1 E— % % _|-L2 L1 -|E * % _:’"_ L2
4 - . —
OFF 1 1 1 1 1 1 OFF
' Rs I ! ' Redli ! Rs 51 !
¢ i < 7  —— 7 i T S
Res 3 OND RRs GND RRS GND
"
Fo HIBR IR THAR PRI A
HLRN HL ML 2% ] FHL Yt 58 FL L 2 B R 2% 2 FELBILZR B (1 B i S I 45 P
FERIEZ P,
ML RAEEEITIIE
CLK U1 u2 L1 L2
FHIERX ON OFF OFF ON
KiRiE OFF OFF ON ON
TRIREET OFF ON ON OFF
F: ERERTHBASBARAG, EEPELR. MREREERFERS, ES
ETEK.
CLK U1 u2 L1 L2
FHEER OFF ON ON OFF
KiRiE OFF OFF ON ON
IRIRFER, ON OFF OFF ON

TB67H452FTG W EZA7EFE R 1@ERAPERN Z EFITYIR, KIIERRITH].

AETHRE, RS HEBE S ZREPRLRR.
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EEMLERNITE

3F PWM 1R FEIEH], TB67H452FTG M OSCM %33/ (BT HME S . IEEMS R ATIE
GHRGBAME (Res) MBEBE (Vrel) HITIRE, WTHR:

Vref (V)

lout (R A{E) = Vref (3E%5) x
RRrs (Q)

Vref (1%5) : Vref TRkt A 1/5.0 (FREED

Bian: 100% L ENFERLT,

% Vref = 3.0V, #%%E =100%, Rgrs=0.51Q K,

BHAYIEERRE S (EERR) HHENT:
lout = 3.0 V/5.0/0.51 Q = 1.18 A,

OSCM #R%H55iZE

T OSCM #RH %, wliEid MR & 25 F e AR R i .

B3 2% OSCM HIsnE, W EHTRINE.
TERYE T RIEEIRINE.

ol [kHZ] C [pF] R [kQ]
150 150 180
140 180 100
130 180 150
120 220 100
110 180 220
100 270 120
90 330 68
80 330 130
70 390 130
60 470 120
50 560 180
40 820 68
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PD - Ta (BhhRE S RHFE)
PD -Ta
3.5
\\\
2 ANEZ
z 2
£ N
e 1 »
" ©) ~
~ N
1 \~\ N
N
L - B N
05 ~ N\
™~ ~ \
SdS
~
125 150

0
0 25 50 75 100

R ¥ Ta (°C)

(1) MILEIT: Rigay: 113 CT/W

(2) RITEIZELZN
(R~t: 100 mmx200 mmx1.6 mm, 2 E#R: 37°C/W (FrfEE) ) £
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T AR e R ) T AR 18]

ISD jERRET[E]F0 ISD T {ERTI8)

CR k%
S % 1%)
BME BOR
. L G E LT >
LM
BRI DI RRAE

ISD i & i i) : ISD #{EHT ]

\

Aid T AR AN S BRI GRS IR

AR B B AIHIRRTE), FIRrIEAE VIR IRR SEREI R IRAVEE RGN . JHRRATE) S AT EHRSNE

OSC $MZE[E L, HHENT:
jEFaATE = 4xCR FEHA

i RURA S R B R E I R AT E A R
&/\BF[E]: 4xCR B8]
B KRTE]: 8xCR B8]

AR, (RHTEAM T BREET, A 8EStI LA RIERTE]. IR\BALIEHEIEXHAEF, AT SM&L B,

Eitt, AHREEIETT, EE VM BIRFEANMRK L

RGBT ERBEAFHHE. BFEEFENET IC IENEGERK L.
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otBLANK (EREHIEI RSB
RIEARIEN, TB67TH452FTG BAFMAEIRYEFZETE), LR IETIiRid T2 AR A R .

TB67H452FTG

(1) #=#LBLANK IhaE (EHEBHER)
FREHLAY 3SR B W RORE A A RIPR AT IE] (HEHL tBLANK) 7£ IC R REIER . TER TR RIL
18 L RIREN 25 i B A BT IR M FI BT [ (ZARERE BT .
ZATE AN, EAZ IC EEE.

(2) #HFBLANK (BRIEREMER)

BT B MR IR R B AUIEHL tBLANK 25, #5F tBLANK BB 2 M I ER4TE B R B 5

NEER . 1% HRAE A TR L EERENAER TERENN PWM B1THIE =M EE RS S

TR IRA o

LiRIT R IEE S | BNER S B SR T, 55 tBLANK BFEI T35 (0us) , AEBE E A9, tBLANK

A 18] A 3o

BT iZERAEEE T OSCM E5 4/, FTLARBIE N OSCM {5555 KiFEERTE] .
(IEFE, OSCM ESMERLETHES, BRTIHIRATE (AnE LA SRZR Fn_E B AR\ AYTH RS AT

B LUMIEfFRE S ZET. )

o HRIERBEHER THHF tBLANK AR

By . e Hey
HF i
tBLANK {BLANK tBLANK tBLANK
PWM — —

lout

lout=0

—— SRR R RO TSI AA T ——

ESNERFEINEY PWM {55 (CLK_X 1 ENABLE_X) B9¥I#ItET (BIaniaE HshAFee 2 BaIYIRERD LA
BRI aERATEESNPRITRE G, MZEEAHF tBLANK BF/E,

¥ tBLANK BB R A EREBHIARK T B
BERBENENHERRAERA 375%BARBRN. A, EENIENE 4 4 CLK AHAS, ZREL
TRERN, IRTHF BLANK. Fit, RE\EEF, TIERXATESEETRIRERBIEN.
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TB67H452F TG
B2 F B B 7 )
TEHRERNERIVEE. BREOASH, FERLRECE.
BHEHL (S) x4 fHt
X (2,1,0)=(H,LL) @) O000
1
48147)46)45(44X43Ya ) 1)E0EE83
O 1 6
O 2 3 O
| 3 34 |
3—/\/\/\,—E 4 33
@|E| 5 323—/\/W—E |§|@
6 1
é 7 30 |
@E T 11 |
| 1% 8—1—’\/\/\'—E ?
O 11 6 O
o (@ O
1A 419)(16A7\18(1920C 1 324

0.1 uF

E: MBAYE, BIURMEKBER. GND BE&LFIRFTREMA N — a kit

R RIS E, EMEE T I NEITR 1.
FRENER X LE R F B B /R 5 #5211 ol = AF A
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BRR

QFN48-P-0707-0.50

EE: 0.137 g (hrfEE)

B mm

~] 0.2 [S]AB]

b
:._1;
o
2 [
|
i|_‘_—‘,|
=
U oUooo oo,
18 D : 3
I O
7 ! O
1 [
- | -
-t - 4y L =
0 = | =
™ O]
E 1 | [
:—3 ™ | O]
- — O
3?—3- [ 24
O | ononooonononno
36, | 25 “4
0.75TYF _ . 0.2540.05

[E]0.05@)[S[AB]
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AFEEER

(1) ARE
HFEREN, FTARESE NS RE RN — TR R, BESSER.

(2) FEEEL
FETHREE, AR E D 2R E 4y

(3) HFFE
AETHR, "ELRFE.

(4) RZFEER
ASTHFIREMNARBRATSE. BHITLEITE, SR 2EMEESRHTME.
R TN R (I 7 A B B TR T4 A (7] Tl A=A 4 T

IC fEREEED

X T IC (ERKEEER
(1) FSEH[HHENRRFEER—ATEREINTEE, ERRENE. H7BIETLL3E
BEME.
BEHEESSBIREHIE. RIFSHTIR, B EBESMRERGE

(2) FEREFHmAERLIEESE.
IR ERIRAY IE AR i 124X IE
BN, BEREFEAUEBIENHEATEE, EMEMIREFHIE, FIAKIRK, HELEFIESH
B, EAZ7.
tesh, FREEREAEESESEARRNRE, ENEEMERIABE—X.

(3) fEAEHEBIRRIEL, WMRELRM/ IC HFER, FSREHIMARR. HEBIHBEIHEKX
FEEMFG TERR, BEBENXSE RS AL £ 7 B hOP IR AT IE R KB IR
R, ICHEEEEFHFBEZTHEN. ARER/NEFNABRRRIHEE, LHHEITE
HiRE, fln, RBBLEES BB EABAN RV ES .

(4) WRERZITEEENMBENEEFRRAR, BERITTPMANRIFERE, UPEE EBSHEAR
RERSETENREB T ENOERERRERRAME. ICHESEHGE. BEREN.
RfEREAAERFINEEN IC MRERIR. IRBIFEFRE, WRIFIIEETRETEER, SHIC
MBS, ICHEESERGE. WESEX.

(5) AFHIERIFINERAH (FHlan, WMAFGARIRER) MAELE (Fl, #HER) , GIanThERBARE
FFTIRR .
MRIFBNMAAR AR IRERBRFMNELEFERERER, N IC HIEERBEEFEM. RiziaH
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BEEEEBGRMATNSZEENIZESE, NidiRe IC HEraEmEE SR A GIRESER IC
ABEEIRERALAN) » YEAFEAS (BTL) EER IC K, JUFAEIE IC 2HIEEIGFSE
MANBEREE

XTF IC EAMEICER

(1

l_uu.ﬁ?FEEE%

RIRIFEBE (EMRRRSFER) EEAERTEHA—ERI IC. WNFRITE R B EREIT
EEuu,, BN RVERRIT BRI
IRIBERAEFERZM, Hlan, BN SATEETESHESTINTRRIPFEBITEES
TAESK IC &fE. tbsh, IRWERSEFEREG, MRTRESITEFHFERBKEE, M IC
AIEER P SHHPEMHRE.

P T B B
TRAMERT, MARUTHEREATA—ERBRIF IC. INRAXEEEEBRRTSTEIT, BILEE

RIBEMGEFERFN, 6, BIENRATEETRESBAESTRIRAXEEEITAEREL
=k IC #P=.

BRI
FEIERTIERASE, AHRBEN[FABRN IC B, FHRINELNBARE, WBIRTEEFATETE

MBFRAT, ATSBIHNENESEE (T) . X ICHEEESEASEES~EHRE. IC
AR A ESSHIC FabER. ICHHRME IC #F=. ttobh, FERITR&R, FEERICH
AT R A RIRE .

R

HENRRARE, FIEZURGRE, ATRENFHNEE, BRFEREEIEIR. MREFHNE
MIRWRE DA, Wik R AR L 5| B AT RE A I L e 3\ KFUE BRI S, At
Bikiels, FERGRTHNEERRENBIFM.

30 2017-05-09



TOSHIBA

38

TB67H452FTG

RESTRICTIONS ON PRODUCT USE

o 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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