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Over Current
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Diagnostic

Signal for ISD — = 5]
1s

Control LOGIC < : g
f | Over
| Temp.
Over Voltage
5V Regulator Low Voltagge 1 Over Current

L )\

| |

5V Reglator Over Voltage I"Over Current
Low Voltage Over
| + Temp.
:l Dead Timei
Control LOGIC C? L_tus

Diagnostic :E % 3

Signal for ISD
I Over Current I

4—| A | A

L

T | = || 7T | T/

DA NC DIB L-G1 DG1 NC NC M+1 P-G1 NC M-1 vcel
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CHI |CH2 |CHI |CH2

24 DIIA [DI2A
22 DIIB (DI2B

4 21 L-Gl |L-G2 |5V HH GND

T ARSI S s R IR A o FE A S0k A B R
DG1/DG2 #i “L” o FRANE EHiN 5V,

8 17 M+l (M+2 |HiE 1. 2 st . AN E S ERaINEE.

9 16 [P-Gl |P-G2 |LikUKzhH GND.

11 14 |M-1 [M-2 |5i&1. 2BsiHsH . ANEDBERENIIEE.

12 |13 |VCCl |VCC2 |12V HJ& (SLAE) o B B EAR RIS g .

TB9101FNG

R

GikEhlimA GESE T “Sikisfr 17 )

5 20 DGl DG2

2,6,7,10,
15,18,19, NC ToiES:. {REF PCB LT
23
PN BB OR A E %
E P B R LB AType
'ﬁﬁ VCC1
1 DIIA A Type(VCC1/L-G1) or VCC2
2 NC —
3 DIIB A Type(VCC1/L-Gl)
4 L-Gl B Type(VCC1)
5 DG A Type(VCC1/L-Gl)
6 NC —
7 NC -
8 M+1 — BType
9 P-Gl B Type(VCCI) A
10 NC —
11 M-1 —
12 VCCl C Type(VCC2/ L-Gl)
13 VCC2 C Type(VCC1/L-G2)
14 M-2 —
15 NC —
16 P-G2 B Type(VCC2) CType
17 M+2 _ vCei
18 NC —_ or VCC2
19 NC —
20 DG2 A Type(VCC2/ L-G2)
21 L-G2 B Type(VCC2)
22 DI2B A Type(VCC2/L-G2)
23 NC —
24 DI2A A Type(VCC2/ L-G2)
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TB9101ENG & &M 3wl thee, W VCC1 F VCC2 £ (VSD) kg fyR (ISD) « &AW
LR (TSD) + VCCI1 Al VCC2 I HL R AG I &S o I SEAG IR 43 )BT 5T 2% H Mr ik & -

(1) VCC1. VCC2 iTHBERAN (VSD: RijsAi{E 30v)

TBO101FNGEA 73 B X VCC1. VCC2ffyid BRI ThRE . 45— EHE30v CHAE ) B, HXT
N FTHA R IX S 2R 50 ] (Hi-Z2) » M E FREENK 27V GILARMED i, IXsh#i kR 2 i S MG
‘5 (DI1A. DIIB. DI2A. DI2B) #EH|HIIEH TARRAS . of BT E N3G 5 A IR R . ik
DU H R RE S I A, R IR SORE G FE A IR A, I R AR I T B R P R B, T L
IR WX ) - O PR OGP (HI-Z) o

(EOV) __/  Detect Over V(tSD_)SV
P Voltage (VSD) Ret. To ~ Yp-
VCC1(VCC2) Normal operation

ERFET: o A D) BE A I TBO10 I FNGH FE L T o BRI, b R0 S DR H TAE AL IR T
RRAUE [E M E KT

(2) TEAAN (TSD: HMHAEE 170°C)

TBI101FNGEA 43 B EF X 25 A EHM A A I D RE . MHM A L 170°C (BLBYE ) B, HEHAF
s B e (Hi-Z2) o MEITSDZ 5, S HMFEE R 2| TSD-10°C (HR{E) PLR, DXz
PRE B H & NS (DIIA. DIIB. DI2A. DI2B) ###|HIIER TARIRAS . 1A A 3015 5 A SRR
e, G SR RS A I, R R SOOI R A IR AS o IR AS I T B R
1 H Sk RN & e o E R (HI-2) s

170°C

(typ.) — L — Detect Over TSD-10°C
CHIP Temp. Ret. To (typ.)
CHIP (TSD) Normal operation

TEMP

TEREEIN2: TBO101FNGH 4%} i i /2 150°C (fieimr) o i iR ARG o B AN A& FH - PR 0 F L
Rlt, {8 FHTBO101FNGHS, fRAa[B{EERA eI LR i miln g . s T iz,
X SEEEAE, Z A I F SRR T RE AN T R B TR O, i B ] S R S
TCEFAARIRIE. EEERE, A ENER 2T, TR SEIL e KR .
RA/EGB AL . A8 SE A A BN T, NARIELEATATE AT 254 T #AS RE R I 1% e 446 5 de
REGEE . A AU/ E R TEZ BT, 16555 I8 AR SO o e e B IR 2614
eAh, ZICKHE W BA LIRS TIhEE, B2 LREASMHICIRE FKEI170 °CLLF. X8
ITARIESE E o Th e, S HEREY T B . iR 2 DL K e iR R, WA 1
B RAUE IR T L2 E M.
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TB9101FNGE A 7 55 5 HAF 1) A A M Th g o M Sk it £1.5A CILBED W), BEHHF
frsa g e (Hi-2) , MH&ZWHES (DGL. DG2) #4485 K “L” . XL Wi{E SDGIHDG2E I
TS . Rk, IER TARRE N “Hi-z” , W HFFEAMNB LR 2SVREL . 25 i 5,
BRAs eI B 10w, Dk IR A% U R R 1 (Hi-Z2) IR, &HMF (DG1. DG2i2 s 5 4k 4
PR¥FA “L” o b A I 25 4 T DAt NREA IS 04T 2 AL (DI1A=DI1B=L&{DI2A=DI2B=L) . it Hii
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I BRI 2 J5, anRAS B VCCIR LR (SVILAUE ) , i Ay R 00 /i b e B AL ThRE AT B A o
R, IXFE LR, B H S 1w i HAR R B IR TAERES, AN RECR R i TH (5 f A IR
o 1b A N E T B A RS HL S

Standby

i Input DIIADI1B
i for Motor operation

Over Current
Detection (1.5A typ.) to Standby mode

(DHADIB="L") | :
Lo
H-Bridge OFF (Hi-Z) i L/
Driver Curret ‘—’ |
pai/paz b (HEE) “L” (Hi-Z)

EEFED: o BRI R S T IRE R, Bk RS SR E IR R A EATA— R IRUEEEAS IC
4. HT M (2 VCC 8 GND) | #Hb s E5En] BE 4R 1C, A by 2 2R %
VCC 1 GND £k B AR 261511 o
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(4) VCC1. VCC2 KRN R #EAE 5v)

TB9101ENGEA 23 B & VCC ATV CC2 R H 460 1y i

«— PowerON —»= Operation ®<" Voltage "™ Volt

Normal Low

o UEHE NERSYV (BLAED DLURE,

PAT EHREAL, REEHFRISE (Hi-Z) o [R5 d iR i A o @A M S e o Pl o 24 H B 315.5V

(LAME) , KRB H&HANES (DIIA. DIIB. DR2A. DI2B) #%H#IIEHR T/ERSE.
RS 5 I H A I T B b b A A2, IF N B RS R L .

/

Power ON Reset Sgge’#a%rg;al Power ONR;(X

Voltage (5V typ.) Z (5.5Vtyp.)  Voltage (5V typ.) \/
VCC1 gy
VCC2
Internal ) / \
RESET
Signal J—

OFF OFF

Motor (Hi-z) Operation (Hi-2)

Operation

Normal

age ™ Operation ™

Start Normal
Operation
(5.5V typ.)

Operation
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AN
(1) ZXFEABEME (Ta=25°C)
I H el Elbi! %A AUEE Li¥ivs
FEL YR VCC VCC1,VCC2 DC Voltage -0.3 to +40 \%
g
_ at Current Detection +1.5
. IOUT M+1, M-1, A
Linga v RN M+2, M-2 _
+1.0
IOL DG1,DG2 — +2.5 mA
" DI1A, DIIB B
LPNGEERE VIN DI2A. DI2B -0.3 to +40 \Y%
M+1, M-1, B
i H s VOUT M+2, M-2 -0.3 to +40 Y4
DG1,DG2 —
TAEREE Topr — — 40 to +125
AR Tstg — — -55 to +150 °C
SRR /] [ Tsol — Manual Soldering 260 (10s)
B PCB 76.2x114.3xtl.6mm
I PD ALayer, Cu:30% 1.32 W

EEFH 1. Bid “+” BERRERRESTREA; “-” £KE TBIOIFNG K%l

EEFM 2. FAEESENBRATEH, BERABE.

ERFM 3. FIRESFRNENRAPEERBESTIEY, EAREREN A e K — A B e E,
BN R BRI A RV, WREITERETEIAEMAUEE, 28R 8 R R AT B AT
MR, SRR A oy thEEERIE. T H, E@dBUEErER 81T,
WREFBH R KA. B A/EGR. LSRN BRT, MAREEEMIEIT R
BTN B R BRI . . QUBA/EHRIERTHCRT, 5% IERA

b HE R F A KA
B3 (SSOP24-P-300-0.65A) F#fH
i H ik WUEH FAF AL
160 IC °C/W
PCB 1Layer, size:76.2x114.3xtl.6mm,
. 95 . °C/W
#PH R6j-a Cu:30%, Cu thickness:35um
PCB 4Layer, size:76.2x114.3xt1.6mm
60 °C/W
Cu:30%, Cu thickness:35um
PD (W) (1) PD max —Ta (¥
1.32

0.78 fm-m- ==
0.67

0.53

Y T ! S .

|

[Ic (A ]

Y B S N

125 150

PCB R~f: 76.2X114.3X 1.6mnj
Cu 30%, 432

PD= (150-Ta)/R 6 j-a

IC (£PCB) , 25°C |
(150-25)/160 =0.781 (W)

FIH PCB (4 )2) R~F: 76.2X114.3X1.6mm
Cu 30%, 25°C &
(150-25)/95 = 1.32(W)

Ta (°C)
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AR (821D
(2) IC #pit:
LT AR VCCLL VCC2 =T7-18 V LU Ta=—40-125°C %A, S HERRST
IiH 55 5| ¥ Vi wAME | WAE | RORME | AL
CHI1 or 2 CW or CCW
HEEE (EfM#)| ICC | VCC1+VCC2 |CH1+2 CW or CCW — — 7 mA
CH1+2 BRAKE
S k1 o DI1A,DI2A,DIIB, B
ML Istby | VCCL, VCC2 |Jp”r 0 10 HA
VIL — — — 0.8
AL D D v
VIH ’ — 2.0 — _
LETPANG R/ DI2A. DI2B HA
ITH ) VIN=5V 10 50 100
HHHEE “L” VOL DG1,DG2 [[OL=2.5mA — — 0.4 \Y%
HNHER “H” ITH DGI1,DG2 [V(DG1,DG2)=18V — — 10 HA
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AR (821D
(3) LikIRzhas
PLFAZAZLL VCCL. VCC2=7-18 V LL K Ta=—40-125°C MM, HAHERIH
i H 55 31 A RME | HRME | ROKE | B4
IOUT=-0.5A,Ta=+25°C - 0.60 12
mEidfnt FiE A | RHON IOUT=-0.5A,Ta=125°C - 1.0 -
IOUT=-0.5A,Ta=-40°C 0.22 0.44 -
IOUT=+0.5A,Ta=+25°C - 0.60 12 °
ik SE L | RLON | M+1,M-1 |IOUT=+0.5A,Ta=125°C - 1.0 -
M2 M2 OUT=10.5A, Ta=-40°C 0.23 0.46 -
Output OFF,VOUT=0V -10 - -
b Y SR BT RS PR ILO Output OFF ] ] " uA
VOUT=VCCI, 2
s |2 o -

FERFEI: SiAjeient, s REAILBsh SR T, BRSO ESR,

o ond
e NN Y

| tpHL/tpLH |

:4—3 1 s(typ. )->

| |(->‘
DeadTime
=1 u s(typ.)
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HASSEME (820D
(4 FHEBN
PLR A2 LL VCCl. VCC2 =7-18 V PL I Ta=—40-125°C %A, BHMEHRAIH
T H e 5| A w/AME | MARME | BORME | AT
o H S S B VSD VCC1 ] 27 30 33 v
S HERSSHA | VSD(hys)| VCC2 - VSD-3 -
o 3 AN /5 5 TSD . 150 170 190 | .
T IR ARSI 5% P TSD(hys) TSD-5 | TSD-10 | TSD-20
b A M+1, M-1
o FLUA I S 2 ISD | Vo Mo - +1 +1.5 +2.5 A
fRRIEE | VRSTH | Y oCs : 5.0 :
\Y
A S VCCl,
AR HRL R A 5% P VRSTL Vees 45 5.5 6.0

1 oVEAE A
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SN R E
VCC
VDD ﬂ
Pol Joia  VCCT VCCZ i
Po3l« DG1 M-1
System
Po4 » DI2A M+2
Do lopg  TB9101FNG E
Pobl< DG2 M-2
L-Gl L-G2 P-Gl1_P-G2
VERFI 1. EHR] VCC I HZE A T WU R Bk 52 A8 DL K A 7= 5 e i i R vk sh . R, ERVE

EEEW 2:
R 3:

EEFE 4:
RS S:

R I BIFELL IC {3ty .
IEWRSE AT b A 22 . A, P REIE AN i BB PR SRR A/BR AL .

AR PR MBS % . K, EA RO B BR Eam . REZ
FFAT I I 3K L8 FL R 9 SRS AT AT oLl B A AL
HEE S, M E S 5 HEIEL (R, RERMH. GND) ZIRMELE T RERA IC
SR B SR A

i H A T
fH.

SREER I3 J3 8 L AUNAMBERST VCC BEHE, A PR 28 i 4 06} B K0
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SSOP24-P-300-0.65A HA7: mm
24 13
HHHHHEAAAAAE P
|
INDEX - g g HEEE
|
. A
EEENE] EELE) 5
ol 14 (0325) [0.65] 0.22 +0.1
Uity - O 1 1]
. 8.3MAX =
>
s
—'; I%
, z
0.45+0.2

HE: 0.14g (HLAED
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[FEEER]
« ATET U, JTHER AT RERS o WL T3 ThREAE . FER B 2L,
« N TAET U, nIRETR b [ 55 o i B Bl 3 s L BB Ay
c ATET U, B R RRER i1k .
o 2P SR AN B KBUE (RGBT FE R, AT AR L X A Re iR I 1 — A8 e, B
R B B A o vr . Wi i R I AT e (E, a1 AR AT RE A AT R R
O3S, %S R AT SR A T Ay B R FARAE . T, R AUE AR T istT, ATRESEL
He vt & R AR RA/S0RI . i LB ER R R % E, BAREEAR S AT 51 1% e e Xt
B RAUEEAA YT . R U@/ e 28T, 1555 IR AR e T A
T Z&4F
AR IEM 2SS IC, WK s IC, mREHIR 1C B H bRk %o
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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 aecrospace 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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