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FER A 3 IERR,ALM) HLJE VOD(max) 6.0 v
FER A 5 IERR,ALM) YA HLiE |OD(max) 20 mA
Th¥E (WQFN48; 1 4%) PD 1.3 w
TARIREE Topr -20 ~ 85 °C
W AE IR Tstg -55 ~ 150 °C
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P PR B AN i KBUE [N — AR T I EEANS E AUE (. ™ A L X S RE (H -
R EEPUEE G E TS, SRS, R SRR A A0 .
FEARATE O A 40 e KAUEE AR — S8 B ot e Ry s . Ak, 35t ) Hi s
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LAt AL (R T ) IouT Ta=25°C — 1.5 3.0 A
PN P32 A HLR VCC — 4.75 5.0 5.25 v
B VIN(H) U UNGE IR 3.0 — 55 Vv

VIN(L) R N AR P 0 — 20 Y
VREF i\ H %6 VREF(range) — GND — 55 v
PARIRE1Y =N SR o VOD(range) ERR,ALM 5] 30 — 5.5 v
TEIR 51 BA Bt Y IOD(range) ERR,ALM 5] i — — 10 mA
PN 4R 15 A AT fOSCM(range) — 820 3200 8200 kHz
[8] 5 54 Wi s [ 1 tOFF(range) — 5 10 40 us
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etk 5 WA A BMA | BEUE | BOKE | AL
VIH B RS N 5| *) 15 HL 3.0 — 55 \%
A n
A VIL ZARAGIA (*) kT GND — 2.0 v
AR\ G R VIN(HYS) a2 NG ) 300 _ 500 mv
& IIN(H) BRI\ R = S (VIN=VIH) _ 33 55 WA
SRR 2
AT 1% [IN(L) EHR N HEK S (VIN=VIL) _ _ 1 WA
» Wi =TTE VIN=VIL “ T — 1 1 I oa
ke REPLAE
o i3I W=TF B I LI T T
A, 2k ] '
Rt 51 VOD(L) I0D=10mA 0 — 05 v
ik L i I AI0UT1 I8 2[R ) L 22 4)
. 5 0 +5 %
24y (I0UT=1.0A)
Lk L e B AIouT2 IOUT=1.0A -6 0 +6 %
R _ B
iy VEN IOUT=2.0A 1.0 1.6 Vv
Ly i tH 2R T FL L lleak VOUT=80V, #itt MOSFET-OFF — — 1 uA
SR I RON(D-S) | I0UT=2.0A — 0.25 0.35 Q
(M)

(*):VIN (H)# 58 SONTEZIR S B 0 V 7 _ETHis 51 % (OUTA , OUTB) & AEARAK K VIN B K . VIN (L)#% € XUNTE 2k 5]
JEIIZE T T B I 5] St (OUTA, OUTB) & AEAS AL A VIN BB VIN (L) 5 VIN (H)Z 1A B 2548, 35E U S (VIN (HYS)).
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R et AR S woME | BEUE | ROKME | A

VCC Fa L 28 Hi [k vce ICC=5.0mA 4.75 5 5.25 \Y;
VCC F& L 23 Hit IcC 4.75V<VCC<5.25V — 2.5 5.0 mA
VREF #ii N HUR IREF VREF=2.0V — 0 1.0 uA
MIHUTSD)MIE TjTSD — 140 155 170 °C
(1)
VCC REH & VCCR — 35 4.0 45 \Y;
VM k& H VMR — 7.0 8.0 9.0 \Y
I R AT I (1SD) BIE SD . y 40 50 A
(£2)

T )R T #AKRHL(TSD)

A E RS CIAE) TSD BRI, TSD HUB w2 fid A Py # R AL FLER 5C P H =W o TR P U i A ) SR P P L 3, LA
G R AR A o

— Hi% TSD Mk, BlBif7(s 5 T LIS Bl /)8 3hiz VM s, sif B & 2R, % TSD Hig)E T4
Theg, " TRRGRZE, FIA UG R A& .

T 2)k T i (1ISD)
Lk AUA R BERS , 1SD AL b A 9 AR R AL LS G Pt = . — B 1SD MRk A, A DN B 5T LA
HERIEE AR 2% VM R, s B BRI iR a, IR —MRIRE 2L, DUl Sk A — Ul

TWMRHL(ISD), #SHL(TSD)ERFEH

ISD At TSD HoL e (Ut X i HH Jd 6 5 7 0 I LB A I I OR3P, EAT IR A RELRIE IC e & % 4.

HAEMER TARVERSME S E, Xl REA 2 IR % TAE, I HE n] 8e 2 P 2 1 448

ISD AL AU BT i B SR A I I DR 7 o 2R FUIR DL RP RIS ARG, B AT RS AL B R . 0 ST RIS P 1 R -4 ek
TR .

B

NIRRT, DhR SR . B, BT ik S Eh BRI, ik iR Bl

U SR AIRTC AW IR RE 7, 2R B LR R i 1 BB P B I R P o S S B A R ORI B A P 2 S ik R T A
[l WAZBIFE 70 A% S B 26 BICHLA B0 A ANAF A8 TR 55 38 5 L Bl 3 T 453 AR B 2 B P DR o

IC223E
AR T R B IE ) 7 RN E . SN E ST, HIRA/E6ER L.
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AC B 2 (Ta =25°C, VM = 24 V, BRIESFHE)

i e TR A oME | SR | ROKE | BT
o tlogic(twp) | DATA,CLOCK,LATCH 50 — — ns
BN ATAE B ko o
tlogic(twn) DATA,CLOCK,LATCH 50 — — ns
e/ NBEAT(E 5 tcyc DATA,CLOCK,LATCH 100 — — ns
tset1 CLR—CLOCK 50 — — ns
/N B I (] tset2 DATA—CLOCK 50 — — ns
tset3 CLOCK—LATCH 50 — — ns
\ thold1 CLOCK—DATA 50 — — ns
T/ MR R TA]
thold2 CLR— N H 1T Z 7 2% 50 — — ns
i MOSFET JF o044 tr — 50 100 150 ns
(A 1], T B T ) tf — 50 100 150 ns
FELALL I 7 I B (1] AtBLK FE4D. tblank I [] 250 400 550 ns
OSCM #ii fOSCM ROSC=10kQ 2720 3200 3680 kHz
OSCS #i% fOSCS — 5120 6400 7680 kHz
[i] 5 S W s 1) tOFF fOSCM=3.2MHz 8.5 10 11.5 us
1 B3 (1S D)) us
‘ tISD(mask) | fOSCS(=6.4MHz)*8clk 1.0 1.25 15
R i I )
PHL(TSD) Aol us
\ tTSD(mask) | fOSCS(=6.4MHz)*32clk 4.0 5.0 6.0
J5 I} )
PARE(ALM) K] us
‘ tALM(mask) | fOSCS(=6.4MHz)*16clk 2.0 2.5 3.0
J57 i N ]
22 2014-10-30




TOSHIBA

X

TB67S145FTG

ISLFH FE B

0.1uF 0.1uF
24V 2.0V +—
v J’- 100pF 1
[ 3

+§

7; 10kQ

10kQ

IJIJIJIJIJIJIJIJIJIJIJ

37

10kQ

Oo€«—
Oo€—
O€«—

I:II_IFIDDI—IHI_II—IH

ks
o
Hie

BN

I NEER NN EEERERERE
e

7K QFN B3P A0 511

54 GER2z 345 PCB [ GND XK.

DAL T L R AN BRI, ANPRIEE = Bt

23

2014-10-30



TOSHIBA B

TB67S145F TG
(%) PD-Ta K
PD-Ta [ TB67S145FTG
35 \\
= 4 &
: A
25 \
W
= 20 <
15 e
() .
1.0 \\- \\‘s
05 T e
0.0 A1 7T =
0 25 50 75 100 125 150
WEERE Ta[°C]
(1) . AL B

(2) ... %5 4 Z BT REAT (ThFEH]
Rth(j-a)=25°C/W (‘&Z3ei); ML TR 238 5% 1F.)

24 2014-10-30



TOSHIBA

X

TB67S145FTG

#3E R~ P-WQFN48-0707-0.50-003

) 7] . (P47 mm)
- 3.56]
'y
Lo
(o]
=1
B 5§ g
'S (/10.1]s Bl 2 B
c;l &l 8
1 \ i /
* { 'y L
i~ 0.05 | s |
. L (5.160) 5-R0. 2
8 ([] hﬂ i JE-RO, 04 T:'ﬂ / E
‘ EUUUUUUP00UU0Y ©
I . 4 = = lo'y
= ]
= -
i =) C (B]
< D = |
i 2 D L e S
S = D qs
= = ==
u 4 B d +
| = B, a s
2 9 ) 1-R0. 09 (e Q
Y | .\ / C 94
37T [ i |
I refnnnnnnnnnnnad | 1
| X 4
6 o . =
—L {0, 15) =o.1]s] ]
1 0.35
] 5. 50+0. 05
0 | T Y
=0 25200960 05GD[ s [ aB |
HE: 0.1 g (Typ.)
25 2014-10-30



TOSHIBA BEX

TB67S145FTG

AR

TrRA
HF AR, AN S0 S, AL

SR E
TR 0, P A 50 B P M e — 5

b B
TR EHG, PTRE LR R

JSLFH R B

ASCAEFR R A 225 o ARG A BB B, A AUEAT AT 1A
AR Z AN R AR e 17 H P O3 51 T 45 T AR AR b AL AT

K R
S B DL T B A B . S RS L A L 8 D 5 4 o R R

IC EHERER
IC AEER

(1) PR B X R KBUE N — AT AT R A G AU . A8 X e UE (. XL HE E
IR ET Y, BURSGRIL, IR SURGE I {52 1 .

(2 A FE A IR R R 22, PRAEFES FUIAL R TC MR IGO0 N A A KRR SR 2 B 400 e KAE
RIS TG PR AR AR AN, B FE P A B AR A 7 A S5 ok ok e P D 32 JOK PR B 1 I, 1C e
iy, HFSBUNFZEGE K. 7 RERN TGN KRR K, AT E AR BE, BN iR 22 %
B, RIS TR R AN R AL E

(3 IR BEAF AL IR L AR R G, I RN AR, DA b B R 2 3 B R R
NPT A, LA T R S FL a3 i S B0 IR s R T A AR sl 7. 1C g Rig ki, WE
sk K. BT IC HRA N BRI DIRERIAR € IR . 5 AR E , PRI DIRERT REA LA M iR IC &%
IC th 7 g, W EGR K.

(@) DRI B IER R 7 NN E . DRUE IR IE SO T 2R IE A
T30 P AR B T AR S B I 20T e K WUE (B T IS R B oh 7, PR UARIR, R RN R i 2 N 52475
BEAh, AR AR T [ SR N IR AR TR, AR L AR R A

(B)  RL/N IR (I s N % B S 1t v 2 ) R S B P (B B 75 38) 81 B Th 36 JBOK 28 IR R 25 o
AN S A A SR AR KRR, IC Mt ) DC A 1 I o 7 2 Y P T T S P
Wi gy, e IC M i oM 5 st K. GEift e ig il IC A AR 5 site K. )4 APR i th DC |
LR N 75 A e X R (BTL) 422K IC I, BRI .

26 2014-10-30



TOSHIBA BEX

IC AbFRE N

TB67S145FTG

L AR R

T AU I R B (T AR B LB AN — S REAE T 5 00 R Xt IC AT ORI o 0 Do vl A e e ) P B RV A Uz
BRI IR S

RUAE P32 B A P AR AR I L 20T S R (B 2 Je o el L B AN RE I T AR sl i ik I1C fE TARRT T 5. Bbdh,
MUE DT 2 B A AR AR E 5 4E TAR e i 4k S K Rl , IC & A TG i 5

RSHL FLBE
ML HLR A — 8 BELE A L T3 TC HEAT IR . 47 OC LB LR T T AR, LT B BR AR
WS PR 4R B S PR T 5 B A0 BRI (5 X PR L PR /N R LE 36 T (B B AR TC 78 TR 5 -

RGBT

FEAERIRH IC I HInTh BN E, Rk SR oIkah &, HBOHE S IR E, CRIEERFT RIATRE LT A 2B e
HZ5IR(T)) . X2 IC HEAIEF MM 2k H. 0T IC B LB R IC A, IC FtkAze IC Y.
UEAh, ERFERER, 558 1C B 4 B A A F RS2

R Az
IR RIR K, BRI, BT RSN AR, RS AR s rE . A A R IR T, AR E I ik
PSR 1 51 RV 2 A7 A o 280 doe KA (L O RS, o D 38 St IR ), 7 AR G e v v 2% 8 S AL B 34 RO S

27 2014-10-30



TOSHIBA B

TB67S145FTG

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 AWRITTEN 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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