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Ach Bch
EHES MOSFET ZERi EHES MOSFET HLI
PHASEA | INA1 | INA2 | OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 | OUTB+ | OUTB- | IOUT(B)
H H H ON OFF +100% H H H ON OFF +100%
L H H OFF ON -100% H H H ON OFF +100%
L H H OFF ON -100% L H H OFF ON -100%
H H H ON OFF +100% L H H OFF ON -100%

##: KT MOSFETs

CHON', Sk TR, 4 OFF Y, 3IMH T R HIZ.

PHASEA'
L
INAT O
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INAZ O
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+100%
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PHASEA | INA1 | INA2 | OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 | OUTB+ | OUTB- | IOUT(B)
H H H ON OFF +100% H H H ON OFF +100%
L = H L L OFF OFF 0% H H H ON OFF +100%
L H H OFF ON -100% H H H ON OFF +100%
L H H OFF ON -100% L 8 H L L OFF OFF 0%
L H H OFF ON -100% L H H OFF ON -100%
L = H L L OFF OFF 0% L H H OFF ON -100%
H H H ON OFF +100% L H H OFF ON -100%
H H H ON OFF +100% L 8 H L L OFF OFF 0%

#: KT MOSFETSs :

HONHS, Thikstfyh 31 B V- 1

PHASEA"
L
INAT O
L
INA2 O
L

+100%

IOUT(A) 0%
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IOUT(B) 0%
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BHES MOSFET FLIR BHEY MOSFET SV
PHASEA | INA1 | INA2 OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 OUTB+ | OUTB- | IOUT(B)
H H L ON OFF +71% H H L ON OFF +71%
H L H ON OFF +38% H H H ON OFF +100%
L= H L L OFF OFF 0% H H H ON OFF +100%
L L H OFF ON -38% H H H ON OFF +100%
L H L OFF ON -71% H H L ON OFF +71%
L H H OFF ON -100% H L H ON OFF +38%
L H H OFF ON -100% L& H L L OFF OFF 0%
L H H OFF ON -100% L L H OFF ON -38%
L H L OFF ON -71% L H L OFF ON -71%
L L H OFF ON -38% L H H OFF ON -100%
L st H L L OFF OFF 0% L H H OFF ON -100%
H L H ON OFF +38% L H H OFF ON -100%
H H L ON OFF +71% L H L OFF ON -71%
H H H ON OFF +100% L L H OFF ON -38%
H H H ON OFF +100% L 5t H L L OFF OFF 0%
H H H ON OFF +100% H L H ON OFF +38%
Vi %F MOSFETs : 'ON'Ef, ki3l s F- 2715, * OFF i, 31HHF 57 Hi-Z .
PHASEA"
L
INAL O
L
INA2 O
L
+100%
+71%

IOUT(B) 0%
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-T1%
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+100%
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~71%

-100%
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ERR hife
Hi-Z (*) 1IEH TAE
ik ARSI (TSD 5k ISD)

(*) ERR 5By —Fh o imiE#E . 8 7 IEFMEAThEE, HRUEA B HPHIER: ERR 5115 3.3V 5k 5.0V, 7EIEH TIEN,
ST HI-Z(N 3 MOSFET:OFF) (4 ERift, ER/REHT), — B EE2(TSD 5 I1SD), 51 H- T MK (H

MOSFET:ON),

HHE VM HRIEEE T STBY ThfE, ERR IRk SIS (M # MOSFET:OFF),

YAEH ERR BRTHAERT, ERR 5 IR AR .

[ERR MOSFET]
ON: TSD EX ISD #ail
OFF:IE# TAE
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J ERR 5|
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ALM B9)it
Hi-Z (*) 1B TAE
i SRR A AN

(*) ALM Bl fiAh—FIFiZE A . A 7 IER A ThAE, 15 (RIEH _Ed B %R ALM 51 3.3V 5k 5.0V. 7EIEH TR,
5| SR HI-Z(N3 MOSFET:OFF) (4 bfikt, BRE/REEF), —HERERMBNES, 51HEF KA MOSFET:

ON).

ALM N—Fh B shik &0 . — B3 EIA R ALM K I ( 120°C £ 15°C), 5 JHHL K B~ K (N % MOSFET:ON) ; 7£
BB ALM fRE R CR I BI{E -30°C), 51 Eos Hi-Z(A 38 MOSFET-OFF) (24 Euid, & s m HF)

YR R ALM SBEHRERT, ALM 5] RIS CRFFIT % o

hiHE
(3.3V 5 5V)
ALM 3|
GND |
90°C(£15°C) 120°C(+15°C)
3.3V 8 5V
NeETA L]
(10kQ ~ 100kQ)
P
ALM 3|
ALM 235 4|
[ALM MOSFET]
ON: ALM 3l B4
OFF: IE¥ T4k
3 ALM fERRBR{E
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ERRMERE

1E A At VREF HE R .

IOUT(max)=VREF x 3/4

) B E 100%, VREF=2.0V: fH R{E (A R 0 R,

IOUT = 2.0x3/4=1.5A

T WBEMERINEE M, BEEER: VCC 5 VREF 31 ORZEE FH M ) .
SEAh,  AEAE NS R A

[ 5 < Wi 18] e B

N7 BLE A PWM 5 1 5 [ 52 < Wrin 18], 158 — 4>~ h s FHIE R 5] OSCM 5] i

Tz HL B (ROSCM)-5 [ 1 S Wi 1] () 96 2 U R s

(H#23%)

R EPH (ROSCM) | [ e Wil ) (toff)
3.9kQ 4.1us
4.7kQ 4.9us
5.6kQ 5.8us
6.8kQ 7.0us
8.2kQ 8.3us

10kQ 10us
15kQ 15us
18kQ 18us
22kQ 21us
27kQ 26us
39kQ 37us

(") ERPRBUEA CFERE B/ SN A o
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FHYI ] OFF i [A]
I ouT+ OUT-
] DL

S EEE =

RSGND

Al L1 fll MOSFET 18742 81 <:t>J%LMMMO$mTEﬁEM

ON -

(OUT+ MOSFET)X X OFF XONX OFF : OFF

L2 OFF ; XONX OFF XONX OFF XON
(OUT- MOSFET) 1 A

:$ ¢:
L1, L2 Vﬁ/\%ﬁﬁlﬁlﬂ

TR E R, FTRERITALI P&

4 PHASE {55 MK D)3 21 i B s VT BRI (R 7 Bt g — M), A — A>T ], 38 % OUT+A1 OUT- MOSFET
RIS IR -

H P RSk 7% (FOSCS=6.4MHz) , JJ#ehR]1%) 3CLK (FEFEIPI Z; £2 143CLK = 4CLK) : KWl [A]2) 470 ~ 625ns.
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Za3%t B KHE fE (Ta=25°C)
P g HE (8 X2
ik HLE VM(max) 45 \Y
VM-VCOM HiJE %%y VDIFF(max) 45 %
ik BE VOUT(max) 84 \%
iR FE R (R IE) IOUT(max) 3.0 A
P 38 i LY VCC(max) 6.0 \Y

VIN(H)(max) 6.0 %
& R TPNGENES

VIN(L)(min) 0.4 %
VREF #i A\ HLE VREF(max) 6.0 %
JFRAH S (ERRALM) HUE VOD(max) 6.0 %
IFiR 31 I(ERR,ALM) A L |OD(max) 20 mA
TIFE(WQFN48; %) PD 1.3 w
AR Topr -20 ~ 85 °C
J[aecalny: 3 Tstr -55 ~ 150 °C
g5 Tj(max) 150 °C

ER) ANBRBUEE

P PR B AN i K BUE [N — AR T I EEANS E AUE (. ™ A L X e RE (H -
X EEPUEE G E TS, SRS, R SRR A A0 .
FEARATE O AL 40 e KAUEE AR — A S8 B ot e Ry s . Ak, 3t ) Fi s

HREMRKABUE RS, RERSIIA,
AR 2% IR LI AR R IS AE N P BUE LIS . N2 2% i S il 1 L R
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TAEVEH
R e MRS wAME | M | mORE | ST
Lyiks AL VM — 10 — 40 Y
Tt v VOuUT — 10 — 80 \Y
Th s Hn LA (3R TE) IOUT Ta=25°C — 1.5 3.0 A
P IS L vce — 4.75 5.0 5.25 v

VIN(H) BN 7 LT 2.0 — 55 Vv
SE SR PNCENES

VIN(L) B\ L T 0 — 08 Vv
VREF i\ LG VREF(range) — GND — 55 \%
T 5 A H s 9 VOD(range) ERR,ALM 5| i 3.0 — 5.5 \Y
THI 51 AL B T |OD(range) ERR,ALM 3] i — — 10 mA
P R A A Y fOSCM(range) — 820 3200 8200 kHz
[it] 5 5 W sk 1] 3 [ tOFF(range) — 5 10 40 us

TE) 8 P KAUE (A R 78 o R B B

TE) AE I T AR A
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A 1 (Ta=25°C, VM = 24 V, [RIEFHFHE)
ek e MR E A RME | ARG | KMl |
VIH et PN [N ER 2.0 — 5.5 Y,
FE N LR
VIL G ) (KHP GND — 0.8 v
b RPN =10 VINHYS) | RS HI(Y) 100 — 300 mV
= IIN(H) &R LT P (VIN=VIH) — 33 55 pA
SR NGV
fi% IIN(L) BRI\ HE AR HSF (VIN=VIL) — — 1 WA
B EI=TTE  VIN=VIL
IM1 — — 1.0 A
RIS m
R " Wi S =IT B (L% LR s i} R
LB - ' ' m
FEIRan 51 R VOD(L) IOD=10mA 0 _ 0.5 v
s B G 2 o AI0UT1 JEIE Z AN I 22 - (10U T=1.0A) -5 0 +5 %
Ok R s ErSE AI0UT2 IOUT=1.0A -6 0 +6 %
PR W
VEN IOUT=2.0A 1.0 — 1.6 \Y
R
Ty ik A OCITIR FUAL lleak VOUT=80V, #ii MOSFET-OFF — — 1 A
T S H P
RON(D-S) IOUT=2.0A — 0.25 0.35 Q
()

(*): VIN ()8 2 SUNTESZ RS IA OV B3 b Tt 5 424 (OUTA , OUTB) & A28 4k 1) VIN HLJE . VIN (L)#E XCNAE 25

JEIZ T T BRI 5 % H (OUTA, OUTB) R A4 VIN L. VIN (L) 5 VIN (H)Z I 21, #ie NG
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HS AR 2 (Ta =25°C, VM =24 V, BRIERHHE)

LR RS W2 A woME | HAEME | RKE | BT
VCC FaE#srmE VCC ICC=5.0mA 4.75 5 5.25 \
VCC FaJk#s iR ICC 4.75V<VCC=s5.25V — 2.5 5.0 mA
VREF #ii N\ B IREF VREF=2.0V — 0 1.0 MA
H B
AKRHUTSD)RIE TjTSD — 140 155 170 °C
VCC KE Bk VCCR — 3.5 4.0 4.5
VM RkE H & VMR — 7.0 8.0 9.0
S R .

I F A (1SD) R 1SD . 31 40 50 A
(#F2)

)R THAXHLTSD)
AL E ISR CIAS] TSD BMER, TSD HLES A2 il A P 0 247 FL i O AT A 1 = AR o MR S i 90 I i ) R P o 7 3K
DA o A A ARA I -
—Hi% TSD HLB it A BA7 5 5 ] LA BRIEE /5 3% VM AL, el B & B AP LR, 1% TSD Rt R T 4%
Hiziag, mTATRRGRZE, RGOS 7> R %R

T 2)% T L f LA (1SD)
=t A B BIERS, 1SD LBl P ST FLES O AL =
—Hi% ISD M A, RIBIAEE 5 T IEE BRIEE AR 3% VM R, s B SRR R4, 154
AN ARORES 22, DA S i A IR

HASAR 3 (Ta =25°C, VM =24V, BRIERHHE)

R 55 MR ZKAF RoMA | BAEME | EBKME AL
IN1=H, IN2=H — 100 — %
IN1=H, IN2=L 66 71 76 %
FLIAL LA —
IN1=L, IN2=H 33 38 43 %
IN1=L, IN2=L — 0 — %
R B

NIRRT, DhR SR . BT, BT Sk AN BRI, ikl Bl
A SR AIRTC WS IR RE 7, 2R B LR R i 5 A P B I 0 PR o A S L B AR R /IR A P S S Sk R T A
[l WAZBUFE 70 A S e BE 26 BICHLA B A ANAF A8 TR 5 38 S L Bl 3 T 453 AR B3R 2 e P DAL o

WMHRHL(ISD), AARHLTSDNEREI

ISD A1 TSD F i (L6 R4 HY LIS 25 573 R B ORI (R4, M50 ARG IC 52454

FAENUE I T AR FAME IS B, 0t g v AR 2 IE 3 AR, 9 ELY B T A 2 R4t AR 45 0F -

IS HL B S 4 LB AR B (. 7SS AR SF S R K, B 2 DR BT o 48 057 B F 1 SRR o
FA -

ICZ&3&
AR T R EAIER R AN E . S SiE RS E T, IR, Bk,
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AC BSHIKS (Ta = 25°C, VM = 24 V, 6.8 mH/5.7 Q)

Rk 5 M5 BUME | SRME | BORME | A
LELDE PN fPHASE fOSCM=3200kHz — — 400 kHz
tPHASE(twp) | — 50 — — ns
/NS Jik 5
tPHASE(twn) | — 50 — — ns
Hitt MOSFET JF et tr — 50 100 150 ns
(b FHEF TR, B ) tf — 50 100 150 ns
it MOSFET JF stk tpLH(PHASE) | PHASE—OUT 200 700 1200 ns
(PHASE-OUT 3%t fil) tpHL(PHASE) | PHASE—OUT 200 700 1200 ns
AR 5 A0 1 I 1) AtBLK FAL tblank 250 400 550 ns
OSCM #iiz% fOSCM ROSC=10kQ 2720 3200 | 3680 kHz
OSCS #ii% fOSCS — 5120 6400 | 7680 kHz
I 5 2K T e 1) tOFF fOSCM=3.2MHz 8.5 10 11.5 us
it FIAL(ISD) Kl tISD(mask) | fOSCS(=6.4MHz)*8clk 1.0 1.25 1.5 us
S5 i) ]
PHIHL(TSD) A tTSD(mask) | fOSCS(=6.4MHz)*32clk 4.0 5.0 6.0 us
S5 i) ]
HAREE(ALM) 4690 tALM(mask) | fOSCS(=6.4MHz)*16clk 2.0 25 3.0 us
J5 kT TR
AC #gn A
tPHASE(twn)
[PHASE] 50%
:: L fPHASE |
—
tpLH(PHASE) |  90%
[OUT] 50% |
>
tr
TR I, AT Re AL B
21 2014-09-26
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ISLFH FE B

0.1uF 0.1uF
24V 2.0V *—
. J,- 1000F P
3.3V 3.3 ;
[ 3
+§

UUUUUUUUUUU )
7]/7—\/\/\/‘— 37 |:
10kQ B [_l
10kQ
10kQ H =
: =]
1 O
m Dg §M>
1 O ~
1 7]7 O]
o > O]
oO——— >
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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 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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