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BI-CMOS ¢ = 7 £MEK >Uay E/ ULy
TB905S1FTG

B# A PWM 5 1ch H-Bridge DC /I Ifft&EE—H% RTAN
1. =

ZORGHT B DC 7T A & T — X OEEERE) 2 ATHEZR
M RIFARENELIZE—F FTA/N1C TT,

T— X ERENH T, (KA LA FEHR L7 PWM BRENZ LV
R BN 78 FTRE T,

PWM1 #fF & PWM2 81 & ¥ IEfR/Widis/ 7 L —F% & — FORBRNA T, P-QFN28-0606-0.65-001
ENABLE 3 7- (EN/ENB) 12 ) B — X BIEE— R & R b v 7E— RERINCX £,

F7-. HIERAEILS Almax) T, Ay M7 ay fa—/L
TUVVDETESNVT L RT R T, v— MIEREAR Y
MRISWE#ET 7Y r—3 3 0@ L TVWET,

2. A&

A2ty bV T ay ba—)Lfl, 2P OBV T R RT T —0OMAR E
H TSV r—a v

3. BE

o ET—HXKRNTANK : 1 ch H-Bridge K7 A /N

(Ron(Pch+Nch)) <0.45 Q (Max @Tj=150C, VBAT=8YV)
o HLE G IIFERE CIEEE R, WAUR L, VBAT KEEM .

VCC K& LM, VCC &ELMH

o MW RE IR E R AR (VBAT K, VCC IKE/E, VCC mET)
o WhrA~7 : PWM il )
o T—HXEE : IE#R/WilR/ 7 L — %
o EFEMUIvbarbuo—i: Fa v NEREAIEGR
e iJ) High-side Ml &E i€ = # #4#E(OCM i 1)
e DIAG H/y
° E@EE{}IL%JJ:EE&W}EE
o Eh{FEEEHIPH : VBAT =4.5~28V (BIELRKERK 40 V (max) : 0.5s)
o ENEIREE %ﬁ : Ta =-40°C~125C
o /T Zy Ry —  : P-QFN28-0606-0.65-001
e AEC-Q100 i#H#&

« AEERE T~ “[IG]]/RoHS COMPATIBLE” .  “[[GJ]/RoHS [[Chemical symbol(s) of controlled
substance (s)” “RoHS COMPATIBLE” F7-1% “RoHS COMPATIBLE, [[Chemical symbol(s) of controlled
substance<s>]]>MCV” ERLHE B AUE, AR T ZE DOFEEO BERIZIS VTR RoHS #5453 (2011 / 65 / EU)
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4. JavyHA
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DIAG

PWM1
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EN

EEERH

* * +—| BEEERE ||

K41 JAOvHE
% L
VBAT
>
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Control

-BERBRH
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EEERH
‘EEEREH
B EMR

SN

ENB
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il

T 7 ey ZNOBRET v v 7 /R 7 E13EE
Land £7,
7. ENuw+ A& ENB #+ A D

> Pre—Driver > |
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£53-
&

rEr

ouT1
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BERBRH

Hi-side | R E=4

I

i

E=n

TAGND

PGND

ouT2

AT o7, —EENE, fiFE L TWD

i E & o fFE AR BT A ANHAEIEICERT 20T
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5. imFEERX
EUELE (Top View)

o 0 9 2 © 9 3

zZ 2 Z2 > Zz2 2 Z
OO"PA/ O O O O T T © ?\\\\?g&

SRy X X X DX DX] X [ c®

21 20 19 18 17 16 15
out2 [X]22 | 14[X] ouTt
ouT2[X|23 | 13[X] ouTH
vBAT [X]24 12[X] VBAT
VBAT [X]25 | E-pad 11[X] VBAT

NG [X]26 i 10[X] NC

TEST1 [X]27 | 9 [X] PwWM2
TEST2[X]28 * 8 [X] PWM1

1 2 3 4 5 6 17

& X X XX XTI X Co
N W,

O O < m >» m Z O &P?

O O Z2 o Z2 O o

o o m = =

O
51 HFRER
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6. imF & EA
Uit -5
&6 iFFERAA
WE O mra 557 599
No.
1 0CC BERERHBE—2EEHE harb0—/LinF(C B F=IEMCU TE—42 B
EH 51% ON/OFF S50 EIRBLFEYT),
2 VCC 5V BiRinF. AO v E, 707 BER.
3 ENB FSA/NDEMEEF A REZA AimT
4 AGND 7FOTBEUTORILEYT SUREF
5 EN FSA/N\DEMEEFA] A D imF
; OCM High-side IERE=2imF. SMTHERICHKE T LHEEM S High-side [Ziih
LEREE=ATHIENARETT,
8 PWM1 FSA A\HIEMES A AimF1
9 PWM2 FSAA\HIEMES A HimF2
i e | VBAT 1Ry7 BRGF
13, 14 OUT1 H Uy R4/ \H hiiF1
1210 |PaND IRT—HSURBEH TS DT SURELTER)
FATTESE NhinF
8 DIAG A —FURLAL 8T DT
22,23 oUT2 HJUwS RS\ hEF2
27 TEST1 T ZARFEF . GND [SHEEL TSR AES,
28 TEST2 F AR REF . GND [SHE#EL TSR AESL,
6, 10, 26 NC Open TZ{FEALIZELY,
C1 CORNER1
c2 CORNER?2 g
C3 CORNER3 E-Pad &S f-in+
C4 CORNER4
— E-Pad TR ERFR D i F

$¢CORNER1~4 ¥t -3 £ OV E-Pad ¥ -1% GND I8k L C O 2 & v, £/~

VT

. T A M TR
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6.1. RERFEE
%61 BREFZFFHE

Pull d = KE ER EXR #r
g2 g g | Pull down o RN EH _ REXRTF _ REZRTFERE

/Pull up [v] EJE@l | GND Al | EEA GND {aI
OCC Pull down [ 6 - B - AGND
ENB Pull up [ 6 - B - AGND
EN Pull down I 6 - B - AGND
PWM1 Pull down I 6 - B - AGND
PWM2 Pull down I 6 - B - AGND
OUT1 - (0] 40 - - - -
ouT?2 - (0] 40 - - - -
DIAG - (0] 6 - - - -
OCM - (0] 6 C B VCC AGND
TEST1 Pull down I 6 - B - AGND
TEST2 Pull down I 6 - B - AGND
VBAT - EiR 40 - A - AGND/PGND
VCC - EBiR 6 - B - AGND/PGND
NC - - - - - - -
PGND - GND - - D - AGND
AGND - GND - - D - PGND

A B . N D .
40V PDMOS Vdss NMOS{R & PMOS{R:#& PN Diode(5V)
NMOS
PDMOS i"ios
6.1 REXRFEE—FE
5147 Ver.1.1 2019-03-14
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7. By EEREA

71. E— 42 BEHHHER

HARIKIZ, Tie7 7> 7 v a @ 11D TEERLETS,

LLFDFR 7.1-1~3 7.1-3 T, X : Don’t Care, H : High, L : Low,

®711 ®E—422720v3y
PWM2 ENB

Z : High Impedance & L ¥ 7,

DIAG ¥ | OUTI ouUT2

T
=
=
m
pd

&R

Y3—-b7 L%

o

Y3-p7 L%

EN Disable

ENB Disable

EN Disconnected

ENB Disconnected

PWM1 Disconnected

PWM2 Disconnected L/H

PE SO B 125/ N S ULL 123 S fall = SNIB ULL 129/ NI SWI X I e
BENLRREENRD D £,

HE2: BV Iy bharyba—lETlE, ERRE—F7 707 v a rREBERXRZRY 9, SHMITER
v hary ba—(1.3) 5L T &N,

XX X[ X|Z|[Z[r|r

N|X([X|X|X|[Z|rr|— (X
CIN(N|N|IN(C|r|r (X

L

-
I

TIT|IT(X|N|X|[|IT|T|(xT|T
I_I_NXIXI_I_I_I_
I\ || |I|T(T|T
FIX(NIN(N(N(F|IZ|r|r

N\
T

L/H
A5, BTHEIZTL—%Z A L ThbIcLTLEE N,

U3

£71-2 BREEROID7UIIaVEE

PWMI | PWM2 | EN | ENB |DIAGH#&F | OUT1 | OUT2
BEMEH C) L Z Z
BERRE ) o - . . L Z Z
VBAT EEERE ;ﬁﬁﬁkﬁbbTJﬂﬁ#OWlﬁU$ ) Z Z
VCC EEFE R ° L z Z
VCC & EEEH L Z Z
) AR HEE O HE 5%, VBAT IREEELL FIZ7e D & VBAT i AT DR HE %ﬁéﬁbia“
W FEAR A DR R 751, VBATAREEELL R85 &, il AR RIS 22 0 £,
£ 713 HAHKEE
ouT High-side Driver Low-Side Driver
H ON OFF
L OFF ON
High-Z OFF OFF
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(1) PWM 7 7 7 v a > (E#EDOY4A) (EN: H, ENB: L)

VBAT VBAT VBAT
x x F q x x x x I
OUT1 - =M=2—% OUT2=> OUT1 OUT2 => QUT1$+—=({=t—s OUT2
q x 7:] q x 7-] Fr 7:]

. +— GND GND . “— GND
PWM1=H,PWM2=L PWM1=H=L. PWM2=L PWM1=PWM2=L(va—+7L—%)

(E#) (Dead Time) FF-[EPWM1=H, PWM2=H
FIFPWM1=H, PWM2=H

VBAT VBAT
1 x | x %
—> OUT1 OUT2 ==> OUT1$ =M=+ 0UT2
1 = 7% x 7]
° *— GND
PWM1 L=H. PWM2 L PWM1 H,PWM2=L
(Dead Time) (IEEER)

*OFIZZ0ON LTWA DMOS Tr#HE L THET,
711 PWM277Y292avEB0ERRER (FEERDES)
W Toy RANOKRET ey 7 KR SRR A BT 5720, —EENE. BELLLTWAERARHY F3,

OPWM 77> /v a (FWZAI v 7Fvy—F (PWML=PWM2=L O 3 — 7 L —FE{ERF)

Dead Dead
ON — — — — — — — — — — Time Time

- —4CO

EE#x D.T a—rJL—F D.T &R

*D.T : Dead Time High-side Pch Tr & Low-side Nch Tr ®[RIFf ON 12 X 2 Ei@ Bk 20 <7012, Pch Tr
OFF. Nch Tr OFF B (4 us (typ) %+ T\ £,

®71-21) PWM27>49 33y (E&) 43IV 5Fv—+

o ARARETHEA LT D 2 A I 7 F v — MEE - BiEZSi 357200 b 0T, — A flilg L T
WOHGERH Y £,
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@OPWM 7V 77 v a L (FER) ¥ A I 7F v —F (PWM1=PWM2=H O 3 — 7 L—Xdh{EH)

Dead Dead
ON —m — —m —m — — — — — — Time Time |

~4d4co

N+ CO
o
T
M

E#x D.T a—kJL—%F% D.T Féx

*D.T : Dead Time High-side Pch Tr & Low-side Nch Tr ®[RIFf ON 12 X 2 BBk 20 <712, Pch Tr
OFF. Nch Tr OFF 5 (4 us (typ.)) %7 FC\vET,

®71-22) PWM 27293 ay (&) 43IV 5Fv—+

o ARAARETHEA LTV D 2 A I 7 F v — MEE - BiEZ S350 0 b 0T, — A flilg L T
WOHEAENRHY T,
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(2) PWM 7 7 v 7 v a v (#lE0%4) (EN: Hy, ENB: L)
VBAT VBAT VBAT
] * * x x * 7 F
OUT1$—=3=M¢4 OUT2=> OUT1 OUT2 == oUT1$—=2=(M=#—$OUT2
Ff x Fr x [r 4
GND
PWM1=L,PWM2=H PWM1=L, PWM2= H=>L PWM1=PWM2= L(/ﬂ |~7l/ )
(¥#x) (Dead Time) FI=[FPWM1=H, PWM2=H
Fz[EPWM1=H, PWM2=H
t— VBAT VBAT
x x x x
OUT1 OUT2 => OUT1$=2=(\=$7-90UT2
[E x [r x
PWM1 L. PWM2 L=>H PWM1=L, PWM2= H

(Dead Time)

(3 ExR)

* ORI ON LTW5% DMOS Tr Z##&Rr L TWET,

W Tay 7 INOBET 1y 2 /a7 & IHRE

OPWM 777 gy (WER) ¥ A I 7Fv—h

T 572

713 PWMO77292avEB0ERREE (BERDES)
. TEREEE, L TV ASA

N ET,

(PWM1=PWM2=L O 3 — 7 L—XEEK)

PWM1
L
H
PWM2
L —m— — e e — — N
ON—————————— —_——)—_—_—————— —————————
Pch
o OFF
U
T+ ON
1 Nch
OFF — — — — — — — — — — —_——— e — — e —
ON
Pch
O OFFee e
U Dead Dead
T ON — — — — — — — — — — Time Tme|  _ _ _ _ _ _ _
2 Nch < >
OFF
R D.T a—+tJL—* D.T WER
*D.T : Dead Time High-side Pch Tr & Low-side Nch Tr ®[AIFf ON 12 X 2 BBk 205 <7912, Pech Tr
OFF. Nch Tr OFF Hi[#] (4 ps (typ.) ZRIJ TWET,
®7.1-41) PWM 272933y (BER) 44305 Fv—+
HE o AEEETHEH L TWDE XA I 7T v — NI - BMEZF T 57200 b DT, —HAN ik L <
WAHBAENRH D 9,
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OPWM 7 7/ v ay (Gffig) YA I T Fv—h

- 4 CO

N4 CO

*D.T:

Dead
Time

Dead
Time |

R

D.T

3—rJL—F2

D.T

(PWM1=PWM2=H ® 3 — 7 L—XBE){ER)

Dead Time High-side Pch Tr & Low-side Nch Tr ®[RIEE ON (2 & 5 Bl EIL 2 5 <7212, Pch Tr
OFF. Nch Tr OFF 5 (4 us (typ.)) % C\vET,

7142 PWM 27729 vay (B8 43I V5Fv—+F

o ARAARETHEA LTV D 2 A I 7 F v — MEE - BiEZdi 357200 b 0T, — A flilg L T
WOHSEAENRHY T,
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7.2. DIAG i1

KigHiL, =T R AU XA TOHNEFL->TEY, MCU OFEIRICT VT v 7T %
Peoe L C RIS 230, FRe s ERICARm -2 “L” 2 HBLET,

#&72 DIAGT77roi3ayv

PR DIAG | E—AZERE)H
27o0iay EN | ENB e O0UTT 0UT2
IEEx H L H H L
WEL H L H L H
EEEEME a—+rJL—F% H L H L L
EN Disable L X L High-Z High-Z
ENB Disable X H L High-Z High-Z
VBAT {E BT #& H FF X X L High-Z High-Z
EERY VCC K BT & i FF X X L High-Z High-Z
VCC & EE & FF X X L High-Z High-Z
EERY BEMREEF (TSD) X X L High-Z High-Z
(DIAG HAZyF B)X1 | BERKREFE (love) X X L High—Z High—Z
FWENE VHASZ . SRS —FEER | X X L %3 %3
(DIAG HAZvF A)X2 | MEAZH. 28 RI—rE{Eh | X X L High-Z High-Z
INT—F2) 2y EE VCC {EEE POR R FF X X L High-Z High-Z

%1 :DIAG O N T v FOr VT HEME, R, 7.7. 10880 1% DIAG 7 7 v 7 ¥ a UgbrJik
W TZ I, WERMR AT, 7.8. 3. mEM K (K& - Hugkt) £—% ) OFF 26 O
AAIVTFr—FE2ZRLTIZEN,

%2 : DIAG O /17 »F D7 V7 ZM1%, VCCIKEL POR fill, EN Disable, ENB Disable T2 U7 &
nET,

X3 MWW R E R Eoik, 2k X ¥ — N RFEEOSLE

W T VBAT REEM KR, VCC RE/EM KR, VCC mEEmHREEIZEE L 7o ZAIREE
OEAEIE, BEBRIRIEIZZ2 Y OUT1, OUT2 /1% High-Z 12720 £,

W C VBAT (KEEMR  REHURRE, VCC KB/ LR RMHikiE, VCC &EEME Kk
HARRRIC[E S L2 R REBOSE13, £—ZB#H ) OUT1, OUT2%, £7.1-1 ==X 777
3y UM EERLET,

%4 : X : Don’t Care, H : High. L:Low. High-Z : High Impedance # &L 7,
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MCUERA~
DIAG
X1
BEFRXK— Latch _| _|
Bz X— B
EN |Z|—l>—l—
ENB X %2
VBATIERIE D Latch[E1E&
VCCIEEENX
veemBERX F,(|)R |_<,_ EN
WA EER X ENB

Bl 7.2-1 DIAG H H[EI &R

I 7vy 7NOBRET 7y 7 /Bl SIIEEEARAT 5720, A, R L TH 2580860 £7,

L%;)|L$ﬁmH$%iULxﬂ$ﬁmH# IZ. DIAG 237 v F (%1) SnEF(E—2E#EH ) OFF #ifEIC2 Y
E3eD

A dS L NP B o DIAG #if- 0 LT »F (%1) 7 U773, ENw b By =y V%
TZIZENBUG P B TR =y DT U7 ShETd,

F7-. VBAT, VCCEEEFICHEL TiL, IEFEEICR-THEICHENEFL £,
HENME)mIE, S ERERKEOMIREEZ 2T T, DIAG ) iE%@JﬁE ZRY £,

RERFDOE EEE VCC N Fdo 7285 “L” frFFEEE2° DIAG 1) =L 2fkFF L £7,

THZMR X O Y) 2 % — FEHETRZI NG I/ > 72854, DIAG=L %7 vF (%2) LF¥d, VCCIKE
£ POR #:Hi. EN Disable., ENB Disable TZ® T v F (>.<2) X7 V7 EnET,
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73. 8RSy hbavibo—n

ARICIE, MYV Ivy hoarybe—llFa v XA TE2ZHHLTEY, =% v 7 NEIERAEE
STEHED, T—2 0y JREOREREMERFICERY 2 v h2EfESE T, 77 Fax—H %f%u%é“@‘iﬁ?ﬁ%
ARIC DO H I S DHEEE T4, CRAS - MikSHE 72 K@ B AA#E R AN 7 n v Z ICHESRTEY £97,)

wim Y I v har X —# L, Low-side fillCALE S 4L, LEVMEDOEH WS % Ilim-H, KW 5% lim-L &
LTWET,

Fo, WENIC T 7 o U 7R ZRIT TR, TNEBAL EERY Iy MR oTmb DR LET,
Ilim-H f&i%. 6.5 A (typ.). Ilim-L =Ilim-H - 025A(typ) IRELTWET,

734 FayN\BERY I v Ll
PLFIC, Fa v MERY 2 v MO AKIIEC OV TEBHEBLEY,

A
Ilim-H: 6.5A |- 4Lut A — -~ A -
| : 3) ¢ EE (8) (9) an
Llim-Ls Him-H - 0.25A1 =4 === f 4 - 3T N (2o - (9
I i I i |
| |
EOERENET | i Lok P : | !
| HE H | |
PWM!1 LL L egm o lao v ' (13) | i_ ot
[ [ | : : | | '
PWM2IE. LEE) — | ;U o ;
l
|
l

Ye—>»
tBLANK1 : 11.5ps h;“';l
\ |

Current Limit

Toff_min 20.5ps I I 20.5ps
(20.5us)

K731 FavnABERYIvY MEE

o ARAARETHEA LTV D 2 A I 7 F v — MEE - BiEZdi 357200 b 0T, — A flilg L T
BanHY £7,

< FARHEE>

(1) im-H(6.5A) CEIRZHH L £,

(2) it Blanking 7 7 > Z 3  v > AR, (BLANK1: 11.5 ps)Rfilt:, &S Ilim-H(6.5 A)
VLB TWA 7=, tBLANK1 0)47‘91‘# DT Current Limit{E52033H BNV F9,

(3) Blanking 4. E—XEREHH HZ2BE#HMNIZY 3 — F 7 L—FF— F(FAIFEFRE ONIZT 5 Z LT, EROD
EEZITWES, F72. [FIRFIC Toff min 2 “H” 12 ERD 7 AKX — |,
10 PWMLEHIXZ 054, ﬁ?ﬁéhiﬁ‘(Toff min NEE S ET)

(4) Toff_min (20.5 ps) #%. Ilim-L % Flal> TW A4, @5 E— F(E#R) 1[EF L £,

(5) PWM1 728 “H” 12725 TN 7280, E— % BEBNR AR L £ 5

<IEHERE PWM 15 53 AT ENT-8546 >

(6) Toff_min O H F23 0 CTE—XEMEEIFH., FE Ilim-H (6.5 AL EfN TS Z ExmLET,
tBLANK1(12.5 pus) % v > % Bité,

(7) Blanking ## PWM1 =L {Z72 > 72856, v a— b7 L—=F (FAEIEFF ON) L7ab | EBRORAE
ITWET,

(8) Toff_min (20.5 ns)# O EFMEA, Ilmi-L L ED7=® > 3 — 7 L —F% & Hkfi,

(9) Ilim-L ##% L7=72%. Current Limit 28 “L” &£720 ., @EHET— F~EIRFLET,

(10) PWM 23 “H” Ziffkki L T\ 572, B — X BRENERAEIM L 5

< F#sl PWM (8 53 A1 &N =586 >

(1) PWM1 DN b FRY T a— P L—FF— F~BITLET,

(12 PWM1=H{EZICLY, @HET— N~ ERLET,

(13) PWM1 » “H” Zfffi L T\ 5728, E— X BRENERA BN L £9,

(149 PWM1=LEEICLkY, va— T L—FF— FOMEIT/R Y BT—ZEFEENERI HD LET,

131747 Ver.1.1 2019-03-14
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732 BRYSy bay bO—LRERE#EE
BEY 2y bay b — VRAEEECY vy 7 v a VRE Ty N ER L7=54E. Twar iRE (150°C~170°C)
MHEBERY 2 v P LEVWMEZ 2.5 A (typ.) (2D SHEFT,
F72. IimHOLEVMERTNAZ & T, Ilim'L HEERICTAY £97,
BRI VLELME
lim-H:6.5A —
lim-H:25A - — — — — — — —Y
|
| TSDhys:30°C(typ)

AA

Y

Twar TSD . TJ(OC)
(150~170°C) (175~200°C)

732 THRYIY oy bO—)LEEREMEE

14 /47 Ver.1.1 2019-03-14



TOSHIBA

TBO0S1FTG

733. BRYUSy barvbO—)ILBERE=-4&EF
T — X EREHH /1D Low-side KT A MU THEHBLET,

BRUIVE
avka—JL

B 7.3-3

7.3.4. Biff 4 A —DHF

BRIV
avka—)L

ERYIyvbrarvrO—IEERE-4EM
Er Tuy 7 MNOMRET v v 7 A CITsRE

AT D720, AR, BRIELTWDEERHY £7,

sa—pIL—%E—F

PWM1:L

llim-L llim-H
v v

Tliml Tlimh

TAILE—

(2ps) (1ps)

Y
Blanking
Time(11.5ps)

Y

Toff_min

lim-LEL E THNIEToff min®D
WUy’

(20.5ps)

l

-1=llim-L
-I<Ilim-L

Y

734 BRYIy rFaYrO—-LEER BEESA—DH
TS0, —EE., BELLTWABAERHY 7,

E: 7uy7MAOKRET vy 7 /R Ei3kEE
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7.4. High-side flIERE=% : OCM ifF

£ — X B 71 H-Bridge [A1# @ High-side MI(Pch){flIZ L 5 FEHE(0~6A) &V TN X A LA TE=H L,
Z IR D BIRED 0.223% (0~13.38mA) OFEIMEEZH I L. OCM i1 & FMHFHPT (220Q*1D) %
GND ICHAT A Z LT, BRAEAT=HTAZENTEET, £/2. ZOfEHEZ MCU NZE D AL, F—
A OARBEW 2 1IXT—F 1 v 7o, BifEREOATR OPEN, 2 a v MLOAERH AR O) 2 EEHRT 5 2 & N ajE
‘T“‘a—o

I ADBE
| 6.7mAl(typ) * 220 Q =1.47V
e — | 6ADGE
;‘:”Z _| |_ E:vi"; _|_ | 13.38mA(typ)*220 Q =2.94V
ERE=4 OCM _ _
Bl MCUIZTE=#4
r- |
|
OUT1 |
ouT2 | 2200Q 1pF
T ERGER
|
— e o GND

K 7.4-1 High-side lIERE =2 #ERX
B Toy s MNOBRET 0y 7 /AR CIIESEERET 5720, —HEK, fELLTOIRARHY £7,

MR (220Q*1)1X,. MCUADC)DEIRN 5V DA EEE L TEY £,
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7.5. OSC EIFF(ZiREE)

OSC [FIFI%, WEBEEILE Nz 7 ¥ CR JER# THRL S 5 MHz (typ.) DOFRIREZITVET,
OSC DBfha b U A3 . VCC DILH EA D IZEDOE THBIMICHIRZ MG L £,

p VBAT
VCC
PORMEIREE /

POR

A

TVCC_por
RESET Logic[El#& &1k

OSCRE#®IZU v MER.

0OSC 5MHz

X 7.5-1 OSC [ERiTENRFEN1E

F o AMERETHEHA L TWD XA I 7 F v — MIERE - IMEZSA 57200 b 0T, —#EM filg L <
WHEERD Y £,
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7.6. EREEAHEE
ARIC 1%, BIFEHEEZNEL B 3,

7.6.1. VBAT {EEE & [E &

- VBAT BEME F UK FRIEELL P72 2723546, OUT1/2 iX. OFF (High-Z fKfEIZ72 0 £,
Flo, T XV T ERIET 5729127 4 L% (TVBAT _uv : 2 ps (typ.) & W L C
WE4, H-Bridge %75 VBAT {KEBEMHIZ X » OFF (High-Z)RfEh T, VCC EBEN
VCC {&FETE POR M EELL ECTHE, v ¥y 7 BIEEMEIXRIGETT,

VBAT
VBATRSTH=4.25V(typ.) | /" VBATRSTHY=0.1~1.0V

| VBATRSTL=3.75V(typ.)

;Elzgjfﬂh OFFtHigh-2) > ON-STATE > OFF(High-2)

X 7.6.1-1 VBAT EEE#H L = LMERH

T AMERETHEH L TWD XA I 7 F v — MIERE - BEZS 57200 b0 T, —#EM filg L <
WHEERD Y £,

T<TVBAT.uv TVBAT.uv TVBAT.uv
2 p s(typ.) C |
P — —> -

VBAT b

" o ' I
i N v
H . S i— — - VBATRSTH=4.25V(typ.)
VBATRSTL=3.75V === — === e i i
|
|
|

VBATI'RSTHY=0.E1 ~1.0V

1
ﬁ%_.'ﬂgjn ON- STATE >< OFF(High-2) >< ON- STATE

X 7.6.1-2 VBAT EEERHEAIVIFr—+

E o AR ETHEHA L TWD X A I 7 F v — MIERE - IMEZS T 57200 b 0T, —#EM filg L <
WHEERD Y £,
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7.6.2. VCC (EEE AR H MR

VCC EENME T UK FRHEBEL Tz - 72354, OUTY/2 1%, OFF (High-Z HREEIZ2 0 £7,
T, Fx XV T EBIET H720127 4 A Z(TVCC_uv:2.5 ms (typ.) & Pk L TV E 97,
Logic B2 5\ Tk, VCCRHL (3.07 V (typ.) LA FCRESET &£,

T, F XV T EBIET H720127 4 VX (TVCC_por:13.0 u s (typ.) & PjE L TV ET,

VCC=5V
VCCHLHYS=0.1~0.3V

VCCHL=3.5V(typ.)

VCCRHLHYS=0.1~0.3V

VQ(_)R_HI_.=3.07V(typ.)

|
|
|
|
|
|
> ON-STATE >

;EE;; 5 OFF(High—2) OFF(High—2)
ILE(I’Ei%c(POR) Reset Logic[E1 38 Bh4E Reset

X 7.6.21 VCCEEEHRHF LU POR L =L VEHRMYE

E o AR ETHEH L TWD XA I T F v — MIERE - BMEZSA 57200 b 0T, —#EM filg L <
WHEERD Y £,

Té-grzg(%g\s T>TVCC_uv TVCQ_uvZ
i —le e

VCC

I | ' :
I | : : |
" i '
VCCHL=35V(typ)——————————— - ——————————— ke T
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|

|
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|
|
R Byt ON-STATE :>< OFF(Hig—2) | > ON-STATE

X 7.6.2-2 VCCIEBERHAEAZIVIFr—1+

E o AMERETHEHA L TWD XA I 7 F v — MIHERE - IEZS 57200 b0 T, —#EM filg L <
WHEERDY £,
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11 ! :
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I !
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|
|
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|
Logic[El & ; \\
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7.6.2-3 VCCIEEEPORAAIVITFv—F

o ARAARETHEA LTV D 2 A I 7 F v — MEE - BiEZSi 357200 b O T, — A flilg L T
WOHEAENRHY T,
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7.6.3.VCC BEEHR KM

VCC BJEN EH LB EREELEL B2/ > 7284, OUT1/2 1%, OFF (High-Z {RAE)IZ72 0 £,
e, T2V T EBIET DD 74/1/5’(TVCC up25ms (typ ) =W L TWET,
T—ZBRENH 178 VCC mEEM I L v OFF (High-2)kferh T8, oy 7 HKIIEERLET,

VCC

VCCHLH=5.80V (typ.)

VCCHHLHYS 10~70mV

;;& 5 ON-STATE >< OFF(High—2)
|

Logic

B 3% Logic[Bl B B F

X 7.6.3-1 VCC BEE#H®RH L &LVERFHE

W AREEETHERH L QWD XA I 7T v — MIEEE - BIEZ AT 27200 L 0T, —5EMK, /il L <
WAEEAENH D £7,

T<TVCC up T>TVCC_up TVCC_up2
25dep) II u_ _*Ju_
B —> Il I I
VCCHLH=5.75V(typ) _ _ _ _ _ _ _ _ _ _ | ___ o= ¥
( ! }____ T
VCCHHLHYS
Vce

[
[
[
|
[
I =10~70mV
[
[
[
]
|

|
|
|
|
|
T—4 ' |
EREHH ON-STATE >< OFF(High—2) >( ON-STATE

7.6.3-2 VCCEEERHAAIVIF¥—+

o ARARRETHEA LT D 2 A I 7 F v — MEE - BiEZ S350 0 b 0T, — A flilg L T
WOLGERH Y £7,

1t : VCC = e 1 L BRI S WAV T 7T HERETIEH Y FHA, MR REEL L2620 KD
%*BT%;:%?)UAET?‘
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7.6.4. VBAT, VCC EXEEERHEER DIAG 77U > 3 Uik

VBAT, VCCEERFICE L Tid, EHEBEICR-7T-HaBEER L £7,

HEME)m L, 5 EIREARERE D R EMRIR(E 2% T, DIAG HINTIEREMEICR D £,

VBAT, VCC
BEEER

H
ENIfF
L

H
ENBifF
L

£—4 H
EREH J'JL

H
DIAGH A

L
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RAENEDIAGH A, "L, %
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EIRELES,

X 7.6-4 VBAT, VCC EEEERODIAG 7703y

T AR ETHEHA L TWD XA I T F v — MIERE - IEZS 57200 b 0T, —#EM filg L <
WHEERD Y £,
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7.7. B & H B B

(DA IC 1T, WBWEHERAZNKL TBY £4, TSD U LOREICAR D L, E—ZE&)H ) OUT2 %
High-Z {KfEIC LT IC Z1%# L 7,

(2) = o DIAG #1226 “L” 2L ET,

(B)FE 7=, R HRAEENEIZ X > T TSD-TSDhys LA FIZIEEN F2d > TH AENE R 7, H1iE High-Z
27 v F LIIRRE A MERF L £ 97,

(4)DIAG H 16, BEREE7 v F LET,

(BG)DIAG Hi 7D L /15 v FIREEIZ, ENTYLH E 0 =y PFEFIZENBS 2L RV =y P T U T
EhEd,

OEEBRHEEOF ¥ &2 U TR0, 7 4 )V Z RSP S AV TV E T,

#w=170cfp—------------""""-- - - - - —-
! (6) ‘
H ; ;
EN#HF } } | \
L I I
! l l !
o | | | l
ENBimF | | | !
L l ! ! !
‘ | | | | |
H ‘ | | (1) 1 (3) !
T4 Outputs dutputs
BBHA | High-z High-Z
! | (5)
H |
DIAGH 2 4
L

X 7.7 BEREBEIAZIOTFY—+

I PR R ORE 513 VBAT IREEL T/ 5 & VBAT Bt oREE 2 fREF L £7,
i ER A OB HE Zid, FIwrth, U 22— b & S RHIE 5 2 Emfl R IR B KRR L £
I« TSD Ay PWM AT EERIZ 7220 £9,

E o AMERETHEH L WD XA I T F v — MIHERE - BMEZSA 57200 b0 T, —#EMR fiilg L <
WHEERDY £,

T ARELEL O SHR K ER ORI REIREEFIT 150°C Max) T3, ZORELZE 2 TORLE,. HHITZED
%D IC DEFEELRIETER2WEIT TR, BAEZEZTHAELHY T, 22556020
B2 H 2 CORMGE, BRITBERIT S EI N,

F7o. K IC 1T FRRO\BER HIEEEZ N L TV ET 208, Z OREIIAR IC OEEAZBEMmE T v~ b
A ARETMSD)LL FIZH A2 b O TldZe <, EEMERIERPIS OBEETH 0 MR b D L LTEE
2 TFFE W,

(AHSREIC DX F U CIT AR, [Hx 0B TO TEST IZ L THY 8 A, TEST #ie CHLliic

B RIS EMEDHER TS T 1T-> TR Y £9)
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7.71. BEBREBHEDIAG 77> a Vg AE

DIAG %+ L 17 v Fid, ENFLH B =y PEIITENBEGFLHL FAD =y T U 7 SiE

B

K&
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EN#fmF
L

H
ENBfHF
L

BEREE

BERE

£—4 H
EEEJJ:ﬂjJI

Outputs
High-Z

Outputs
High-Z

Outputs
High-Z

H
DIAGH /1
L

BEBHEIODIAG 774923y

o ARAARETHEA LTV D 2 A I 7 F v — MEE - BiEZSi 357200 b 0T, — A fililg L T

WOHSEAENRHY T,

24 | 47

Ver.1.1

2019-03-14



TOSHIBA
TB9051FTG

7.8. X#& - &, B 3a— FEAERREEE

AKIC 13— BrdEhi /1D High-side, Low-side K7 A /N2 L CiERMBREEZNE L TEY £7°,
TOTZ, FT—FBEIHNGT KN, ik, AT 3 — FORE, @B L S VME(11Atyp.) & 8 2 7=
Lia. BT R A EE L e — X BEH J1% OFF L7, OUT1/0UT2 s High-side/Low-side
RZA 2T OFF BLET,
F7-. [AFEZ DIAG 72005 “L” ZHABLET.
OCCCH— "B L v hay bu—Wifz “H 21 L7 ICRETHI LT, 200 — NITHICEBLE
j—
e L@(;ln*ﬁﬂjlﬁl?t&@@éﬁjﬁﬁ L VBAT{KELELL FIZ2 2D & il kg IR g I Liﬁ’"o

W R B O R HE i, wIRr . U A2 — M & RIS R R AR IC L £ T,

7.8.1.0CC ; H D&

- B— 2 BRE ) A3 KA - i’ﬂf& L?’_ A — 3B Flove) D L& UME T tBLANK2 = 1 ps
BREZFZT., /A4 XL %ME[%JJ:E#F% YEL, T BN Tnb L& OFF LE,
500 ms (typ.) FEfNR7=o& ﬁ@ﬂﬁkﬁ%ﬁb\ s MCU ﬁ‘%?afﬁ)%éif%ﬂ%rf% kL
F£9, £, BHEVMER LB ERS EF#@ANOSE X, OUTY/OUT2 HiJ) X EifEIC
BwiRLET,

- MCU 75 0f7rCTHi /1% OFF L £,

MCU 7515 51, EN i +/ENB s +IZ A LET,

- OFF 6 OEIFIEIMCU O DA NIRRT 777 v a U HiEELET,

ENDONBTRY D 17U A &;Zab\ TENBYH ERYVD 1INV ATE T 77> a ryHELET,

- ¥£7-. tBLANK2 23#81{E L 7= 513, tBLANK1 2484 L T tBLANK2 284 L CEfEL £,

(tBLANK1 : 7.3.1.F = //\Mﬂm U3y MlOEZZR LTI ZIW, )

<OCC #iv “H” DA 1 (W : Low-side) >

lload A
F—=n=hLub
Tove=11Altyp)f - - - - =----—---"-"""-"-"F -}~~~ -~
MCUM B DIER
., | CHAIOFF

flim-H |- 2=~ ! i '____i ______
lm-L ff~+-—- SN ) W
tBLANK{1 —

tBLANK1:11.50s \ -

tBLANK2:1 tBLANK2:1
tBLANK2 we M| fe
j \ TOFF=500ms _
E—4EREIH N ON N ON
OFF(High-z) OFF(High-z) f#5=>
DIAG

» time

B 7.8-1(1) X#& - &, AFS 3 — rHAERRHEEZI 1SV TFr— k1 (OCC =High)

EAEEECTHAL CWD XA I 7T v — MIERE - BMEZFHHTH7-200 L DT, — AN, /il L T
WHIEAMNH D £,
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<OCC %t “H” o5& 2 (B : Low-side) >

lload A
t=n"=hLob
Tove=11Altyp )} —————----—-"—"—"—"—"—"—"—"-"—"—~Hf - "t

lim-H |- 2=~} T O
Lo Lo BERANGVMBAR

EEER
|
N\ o\
/ ~—7

Ilim-L

tBLANK1

tBLANK1:11.5ps
tBLANK2:1us
tBLANK2

\ TOFF=500ms

E—4EREIH B ON ) N [ on
OFF(High-2)

DIAG

» time

7.8-1(2) X - ¥, BF 3 — FHAERBRYEEBESL2A4 IS F¥—F 2 (OCC =High)
EAAARETHEH L TWD XA I 7T v — NMIERE - BMEZ AT 27200 H DT, —EE M/ fiilg L T
WAEENH Y £97,

7.8.2.0CC ; L DA
B — X ERENH DN KAS  HE L7235 A, A — 3 L2 FTove)D L & VWME T tBALNK2 = 1 ps FEE 2 5% 1T,
A X LI X AEEME IR 2R E L., Tl EERATHENAL WD & A2 BERIC OFF L%,
- OFF 6 OEIFIEIMCU O DA NIRRT 777 v a U HiEELET,
ENOVHLFERD D12V A, HAWNMIENBYH ERDD 1 /VATE T 77y a HESILET,
- £7-. tBLANK?2 23 @i{EL7-85&1%. tBLANKL lZF v oL &N E T,
<OCC i+ “L” (il : Low-side) DA >

lload

Tove=11A(typ.)

Ilim-H

Ilim-L

tBLANK1 —,:\—
tBLANK1:11.5ps ‘
tBLANK2:1s
tBLANK2

E—HEREIE S OFF
DIAG

» time

E7.8-2 X# -k, AT a— rHAERREBELI1 I VY Fvy— F(OCC =Low)

EAERETHEH LTS XA I 7 F v — MIKEE - BIEZBAT 257200 b 0T, —EEM filg L <
WHEERDY £,
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7.8.3. BERBRHECRE - HiRRH) E—FHAOOFFALDERIAIVIFrY—F

DIAG % 7? L )7 v FIRAEIEL, EN 732D BN =y PELITENBUG YD TRV =y P TZ VT &
nE7,

E—4EBEHANERIC a—LIBE

T-HERE] -
H ik EE ERIKEE

13vhk
H

ENifF
L

H
ENBiifHF

H
T4 Outputs Outputs 4
BB | High-z High-Z

DIAGH A
L

B7.8-3 X#-ik, A a—FE. OFFASDERISAIVITFr—+

T AR ETHEHA L TWD XA I T F v — MIERE - IEZS 57200 b 0T, —#EM filg L <
WHEERD Y £,

o ARRHEIE S, BB EoREIRERZ RIS DHEETH - T, IC BHEE L7V 2 & 2 {RGE
THLOTIEHY A, LIz - T, HAERKE L OH IO KER, &R ICHEORAN N H D F
TOT, HHF A4, VBAT, VCC., GND T4 ORI ZEH L ORI +oEE L TN,
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7.9. B4 EIE

VBAT IKEEMHEIE, VCC &E/ LM HEE, VCCIKNELMRMENME, TSD MHEifE, @B HEIERC
77 (OUT1, OUT2) % High-Z /) =& 28ERIIC, = A /VEHEZ VBAT, GND ~jt L, =2 A /LA % I8
BIELHEAEENEEZITVET,

EAEEMEIZ, FHIEASE (OUT1 Nch ON. OUT2 Nch ON) & FEIFEZA®H1/E (OUT1 Pch ON, OUT2 Pch
ON) @ 2FERH £,

EMIEAEE (OUT1 Pch ON, OUT2 Pch ON) X, OUT1/OUT2 Ki&HsoEIZEEBEIC /20 £3, Zoftho
Mo EMER T, TRIEAEIE (OUT1 Neh ON. OUT2 Nch ON) (2720 £,

1 VCC EEAME T LT VCC IKEE POR 23 H Sz ima 13, BIABEIIE T4 High-Z IZ L
‘a—o

F : Pch @ EFAEHI L O Neh @ERBHEIRA LZSEE1E,. OUTL,OUT2 24T OFF L¥J,
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7.10. HAZHE IUEZI RE2— O —4 O REE

BEIREHE (VBAT (R, VCCRBEMM, VOC BBEMI) D& 2 /3L —4& OIEFIRE L 5%
Wik Z, LEWEZZLHE L TEEOMRR 21T 5 SWHEEDL R S h TV ET,

PWIHRRED A 7 — P25 LT 2 B H Y £9, 1213, VBAT &R, VCC EBIRDONH LIFHRFICA X
— ML ET (M2 H) . b5 1512 EN:H, ENB: L i£#2>5 EN:L %72/ ENB: H {21k L IC 73 Disable
REICR-TSGEICAZ—FLET @MY A2—1) .

W2 W EIENLD 1230 VCC IKEEM H POR f#ER1E ., EIREHRREIE O = o L — 2N IERIRE O~
BkRg) TAZ—hLET, VBAT &, VCCEBIRDILDL LR D RNEBWEEIE, £33 L — 2 RNIEFIR
RE CRERHVRER) IZR 2 £ TR TAX—FLET,

2l ) 24— &, EN i %7213 ENB %5112 8 W IC 75 Disable REEIZ 72 0 SRR O = 3 b
— S AVERRIE CRRUMRIE) TR % — b LET, MBI LOBITY 24— OBBERMIL, £ 80 ps
<

ZrEE X, EN, ENB s A3 4179, OUT1, OUT2 i /)i% High-Z i/), DIAG /% L H /)i
70 EF, BETENER T % EN 2 H A L0 ENB 28 L AS TR R A DIAG S TIc A LET, =0
NU—ZPIEH 7RG EIEDIAG 2 H ), BRENH 725613 DIAG # L i) L£7, DIAG ® L i,
MIZWEE T v FSNET, 7 v FRERIE VCCIKEE POR T 52 £ T, £/2id, 2 2% —
FEMEETT v FENET,

¥X1~3: - EFEE LEVMEVIVEZES (BB RAS—LEELREL)
H: ZERALEME = VCC. VBAT #EEXT “BRHKEE"
L: BEHELELME = VCC.VBAT BHEEET “KREHIKEE"

X 7.10-1 #EIZH. 2 R E4— Fo—5 U RBEERE
o WIEIRZMENEC VBAT IR £ 721X VCC BEDONH EN Y BEWEAIZ, BIRODHNEZE L CT2lrTh

(R & R 238 E LAIEIR2 I8 NG & 720 DIAG 23 LI IZ 2 5 vfietEnsd v £9, 2oLk H 7%
Gald, i) A% — MERETa v L — 2 Oz SR < 7230,
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POR(Jtvhk)
VBATIEEE#HHE A
VCCIEEEHRHE D

VCCEREE#HEH N

ZEENE

EN

ENB

DIAG

ouT1/2

WOHEAENRHY T,

PORY vk

______ N

| SRR
Y

Ak
\\J

M

\\J
48us(typ.) ,
—p
\ J !

RA—p R

8

BT |

Ous (typ.) !

High-Z | Hi 7 |

X 7.10-2 #HAZHENE

e AERETHER LTV D 2 A I 7 F v — MlEE - BIEZSiAT 27200 b 0T, &I fililg L T

VBATIEBERHE A smmns A
\Y) \Y
VCCIEEEREH spmke L A
\\) A\
VCCEEEHRHE N REhkE L M
Y RE—k  RhvT Y Re—k  ZRkvF
PERENE
Ve aspsityp) A e—iaspsttyp)
I<—N. :' I|
i 80ps(typ.) ! 80ps(typ.) :
| BRI~ | DY RE—
EN i ‘
Disable |
ENB | 1
Disable
DIAG : RE—h YRS~
: i 0K : t oK
outt/2 [ A | High-z | HA [ High-z | #7 |
XEWIRI—MET % OUTHIA
X 7.10-3 EWF) R4 — NEIE

o AERETHERN LTV D 2 A I 7 F v — MIlEE - BIEZSiAT 27200 b 0T, —EEI fililg L T

WOHGEAENRHY T,
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pwaE I
RA—pk Ay
X1~%3ES |—|
LEWMEVIYEZES
FAM TAR2 FARS
HESA3Y [ ] [ ] [ ]
KRR KRR RHKRE REEHKEE
#|E ¥ E HIE
2% ul.-h.“:g: \ 4
BEHERR HERE 5V
A
7.10-4 ZHEERE
EAEREETHERAL TS XA I 7T v — NI - MEZT T 57200 b DT, AR fiilg L <
WAHBAENRSH Y 9,
POR#% RigHKEE RIKRE Rtk EE S5 ZHE{ES DEDWETE
r—x B E B RE—hk FARM FAR2 FAR3 %;% DIAG |OUT1/2| DIAG |OUT1/2 AE
B s [(EELEnMe) [((LEWVEEE) [ (FgLens | ™ Hh Hh Hh HhH
VBAT {EEFEEH B @) @) o (6]
1 VCC {REF 1 H EIH ) [0 [0 [®) E# L | Highz | # Hh
VCC EEFIRHER [0 [0 ) )
VBAT {EEFHER o N (@) (@)
2 [voc EREmmms | O |“ho- DS 0 O N e T
VCC BEFRHMEE [0 - [¢) (@)
VBAT (SR HE o) o) e 0
s [vec EEEmmEE | O ORI N Be w5 | L | Hez| L |
VCC BEERHEK @) @) - o)
VBAT (SR HE @) o) @) N
4 VCC {EEFMRHEEE @) @) o Hﬂ“gm;f{’ BE L High-z L HH
VCC BEERH MK @) [0 o) -
VBAT EEFRHEER |—D>THLRE - - -
—~=AL R BRI T O 8 . ) MDA RI— T,
5 VCC EEFHRHERR |HREDFEE — — — 2E L High-z L High-z e
VCC BEERHEE | 0Ba = = = E7.1-2ERLHARE
R 7105 WHBEHEEFLD
% 7.10-5 8]
O EFE CREHIRE) . “—7 1%, 7 A bF (GEhi) SR Ea2EmRLTWnET,
% /7—>< 5 DYHTIL, 3 owﬁaﬁjlﬁlﬁﬁﬁxﬁmﬁ CRBRHERIE) 12720 £ TRBRUT £4, EREICR-7
Laid, 20X A4 I 7 CWEfEE A% — K LK 48 ps THIHIZWNIR T LET,
% VCC XL POR K EELL T TIEEfE Li“lﬂ_‘%uo
B0 RIRHIKRE mHIKEE RitiKEE . W ENE R YREA—MMET
r—A B E YRE—k FAR FAR2 FAKR3 ;;;§ DIAG [OUT1/2]| DIAG |OUT1/2 AE
Bttt |(EBLEWME) |[(LEVMEZE)| GEgLEME) | ™ A | WA | WH | WA
VBAT {EZFIRH EH o) @) ) @)
1 VCC {EEEF AR (@) @) (@) @] E® L High-z H HAh
VCC SEFHEH MR @) @) (@) o
VBAT {EE[F 1% H[El# 6 Ehih—oTh o o
2 [ veec REFBHEEE ) NGDIBE ) @) 2% L | Higz| L Hh
VCC SEFEH#EHERK @) o o
VBAT {REFRHEIE [0 [0 N @)
s [veo EEEBmEE | O CR N Be m | L |Henz| L |
VCC BEERHEK @) @) - o)
VBAT (SR HE o) o) @) o
4 [voc EBE#EESE | O o O | ant| mE | L |Hee | U |
VCC BEFRHMEE [®) [0 @) -
VBAT EEEMHERE | —DTHLRIE - - - EURTEN N
> . ) BEMNYRE— T,
5 VCC EEFHREMEE [HKEOFEE — — — E-de L High-z L High-z I e he
Voo BEEBREEE | 0BA = = = R71-2ERCHNRE
17106 ZTEWIURI— L EIEELED
2‘% 7.10-6 1R
% CO7 ERME GRRIIREE) | =7, FA L (EHD SRV EEERLTOET,
>< /7 A 5 DA T, 30@*@&@%75@%@ CRERHREE) 125 ETRHbFITET, EFEICR-T
BlE, ZOXA I T ToWEiEEZ A% — N LH 48 us T2Wnd& T LE7,
X VCC KEE POR M EELL T TILEMEL £ A,
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8. xR K TEH
F 8.1 #HMNRKER
BFIZHHE LW R Y | Ta = 25°C)
15 H i 5 & R+ ES % TE % H{
DC -0.3~+28.0
VBAT VBAT . -0.3~+40.0
T B E K Transient : 0.5 s )
. -0.3~+6.0
VCC VCC DC ;% 3) 3 6)
-0.3~VCC+VF
PWM1, PWM2, b )
EN, ENB, OCC VCC+VF=+6.0| V
- ¥ 6)
AR R VIN -0.3~VCC+VF
TEST1, TEST2 DC "o
: VCC+VF=+6.0
X 6)
oA B OEA DIAG DC -ogé;s.o
HoAH B OE2 OCM DC '0'%}\)’(30 v
VOUT -VF~ZE§HVF
H h & ES3 OUT1, OUT2 DC,:¥ 4) VBAT+VF= Vv
+40.0
X 5)
Y Hh B E4 OUT1, OUT2 |DC, VBAT-OUT1/2, ;¥ 4)| -VF~+40.0 vV
H A B A OUT1, OUT2 E2 BERRBIE A
H o & #®2| I0UT DIAG +2.5 mA
H Hh & #3 OCM -18.0 mA
®rR & B E T stg — — -55~+150 °c
-} RRE - FERE T sol - FIXATEAF TR 260 (10s)
A B K PD — JEDEC &4 B). ¥ 7) 47 W

kAR IC~DENERIT [+ . RICHHLOMHEERIL -] TERRLTWET,

EDWERELEZ2EORRKEREBZRNEIICL T EE N,
et KIERSAZ DN T
Mot i RERIIBRIET- 0 L BB X CER L2 WK T, RKEREZEBZD L 1 COMESLEHI.,
BEOFRK LY, I CUNMNMBEELZEZIBZENRHD 3, W EERMAIZBVNTD
Ve i RER B WK IRF 2T T 7Z& 0, THERICE L X, st S n-81E
FFHNTITHEH 230,

E2) G LI AER TIN5/, X v 7 v a VIREN 150CLINIZR2 5 X 91T,
HROBG G et L, o 7es iz T T ZTHEHAS 730,

A 3)VCC H 5 VEIRIT ECU N AR 727 &V, ECU 2227 ZIZHIMEN A& FEY — JIZFIIN L7V
<TZEW,

TE4)VF llX, iy a — FERICH 1 OFF L7=%&. B4 TDMOS I DR T 4 —F A F— RIZHEN D ERIC LY
RAETHETMEEZBE L TWOET,

£ 5)PGND - VBAT [ E 221X, A& K40 VELFIZL TS 7Z 30,

V£ 6)AGND - VCC [ FEEZEIE, K6 VUL TIZL TS IEEN,

7)) FER YA R ;114 3mmx76. 2mmx 1. 6mm, Multi Layer Cu4 JE. Cu JEHf&E : 74x74mm’
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8.1. BMER
A&l —BEIR
100
N\
O 1w
N
ol
:I._\l‘:’ 1
E\i—'-
Fon
0.1
0.001 0.01 0.1 1 10 100 1000 10000
TIME ()
8.1 EMEHUfRME
@ AFEM : 0ja=46.6'C/W, 0 jc=1°C/W(Junction — E-Pad)
YA X : 110mm x 80mm x 1.6mm
JEi %k : Single Layer (Cu 1 /&)
CufB& : 70um
Cu EHE : 600mm?2
& B : 0ja=26.4°C/W. 0 jc=1°C/W(Junction — E-Pad)
A X : 114.3mm x 76.2mm x 1.6mmJDEC J#7 : Jesd51-7)
IEE4 : Multi Layer (Cu 4 &)
Cu Jg/= : 35um(1/4 J8), 70um(2/3 &)
Cu Emfl 1 74x74mm?2
N I FR.4 E Component Trace. 20z * |-
S [ S e
A I FR4E Backside Trace. 20z * |-
025 mm < A < 050 mm * = finish thickness:
1 0z/ft" = 0.035
*Jesd51-7kb) 2 0z/f* = 0.070 mm
&M HEE 1W
JAERE) HE 25C
R
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9. B FEEEH

9.1. BIRICDOWT

A ICI1F 2 2OER(VBAT,VCO) &AM b A BLET

(DVBAT &R

VBAT &EiZE—ZBEHIHOERE LTy 7 VERZER L T 7ES0,
£72. VBAT LK FRHIEIEZ N L TV E T,

(2)VCC &R

VCCFICWE DT ¥ # N T/0 OFEJRE LTHEMLTERY, ML 5V 2ftfa L T2 auy,

VCCIIWNHT F v 7% OEF L L THAMEREIE OB E L THEM L T ET,

o, BEOEREL LT, VCCIREEML & VCC mEEmREERELZ N L TWET,

* 9.1 EnfEEEHE

IEH Ekes EA8 B {7 BE
EREE | VBAT 4.5~28.0 V| ==L, VBAT EEERHEEH S L VCC
VCC 4.5~55 BETRHEEEFETIXE—FT7I 3>k
EERE Topr -40~125 °Cc —

FERL/e St ORBRIRIE  VBAT = 4.5~28 V

9.2 BERAIL—L—F
, VCC = 4.5~5.5V _ Ta = —-40~125C

18 B L5 1 PR i BN MIN | TYP. | MAX | Bifi
FEER)L—L—F | VBSLEW | VBAT, VCC — ) - 2 V/us
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10. EXHIFE
10.1. A [EIEK
# 101 AAHERESHEE
W7o XA DR  VBAT = 4.5~28 V, VCC = 4.5~5.5 V, Ta = —40~125C
18 B i 5 1 FR i BN MIN | TYP. | MAX | Bif
\VIH _ — 1.75 - |vece| v
ANBE VIL EKIV?"EKE%%%’ — -0.3 - 075 | V
Vhys B — 0.1 035 1.0 | V
OCC/PWM1/
IH1 PWM2/EN  [IN=VCC =5V 25 | 50 | 100 | uA
- [IH2 ENB 5 0 5 HA
AN L1 ENB 88 | -42 | 20 | pA
OCC/PWM1/ VIN = GND
L2 OWM2 /EN 5 0 5 WA
PWMA H& .
KR (21) PWMMAX [PWM1/PWM2 20 | kHz
EN/ENBERHIE EN, ENBif FRIEZHED
e B TEN_ENB [EN, ENB o s e 50 | ps
— ICC VCC VCC=5V. [&E11.1 - 29 | 50 | mA
AR R IBAT \VBAT VBAT =14 V. X11.1 - 10 | 20 | mA

(& )PWM1/PWM2 O A gL, B/ FEEFEZ 10 w stmin) L EOBEIZ /25 L H I T 72 &0,
« PWM1/PWM2 (%, VAT ARHTIE2NE L TWET,
«ENZ. Ao ki, ENBIZZ AT v 72 NE L Tk,
- OCC ., INZ o hiaNE L CWET,
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10.2. ERESFAEEE
#10.2 EREFAHBEEE RSN
Hesp e X PE 0BRSS VBAT = 4.5~28 V., VCC = 4.5~5.5 V | Ta = -40~125°C
18 B it & & i F HOEBREH MIN TYP. MAX | BifL
VBATIEEE =
B E VBATRSTL VBAT 7.6.1-1 35 3.75 4.0 V
VBATIEEL =
IR T VBATRSTH VBAT 7.6.1-1 4.0 4.25 4.5 V
VBATIEEE .
t i b 2B VBATRSTHY | VBAT X7.6.1-1 0.1 0.50 1 V
=
VBATEEIERE | 1ypat 4 | vBAT B7.6.1-2 10 | 20 | 35 | ps
T4IL43
VCCEEE ——
B T VCCHL VCC X7.6.2-1 3.3 35 3.7 V
VCCEEE ———
R - 2B VCCHLHYS VCC X7.6.2-1 0.1 0.20 0.3 V
==
VCCEBERL | 1o uy VCC 7.6.2-2 156 | 25 42 | ms
J4IL43
VCCIEEE#& Tt ;
.0.2-
54 15 (GRRRES) TVCC_uv2 VCC 7.6.2-2 0 100 167 us
VCCIEEL .
PORIAHEIE VCCRHL VCC X7.6.2-1 2.85 3.07 3.25 V
VCCIEEE =
PORIH b X VCCRHLHYS| VCC X 7.6.2-1 0.1 0.20 0.3 V
VCCIEEE =
PORISIE = ¢ L% TVCC_por VCC 7.6.2-3 5.0 13.0 20.0 us
VCCEERE =
B E T VCCHLH VCC 7.6.3-1 5.57 5.80 5.97 V
VCCEERE =
B - XIE VCCHHLHYS| VCC 7.6.3-1 10 30 70 mV
=g
VCCj'E’;‘j*i’fﬁHj TVCC_up VCC 7.6.3-2 156 | 25 42 | ms
VCCEEEZRHYE i
-
S 4 L5 (RRE) TVCC_up2 VCC X 7.6.3-2 0 100 167 us
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10.3. E— 2 ERENH A EER
%103 E—A2EBEHAERESNGFE
MeEp2p XA OFERSA: VBAT = 4.5~28 V, VCC = 4.5~5.5 V, Ta = -40~125C
18 B 2 5 & Fim HEBREH MIN | TYP | MAX | Biff
Tj = +25°C mQ
lout = 3 A, - - 340
H-Bridge VBAT =8V
i 51 ON E#1 Ron Tj = +150°C
(High Side (H+L) OUT1, OUT2 lout = 3 A, - - 450
+Low Side) VBAT =8V
Tj = +150°C
lout =3 A, - - 510
VBAT =45V
OUT1/2 : OFF (High-Z) ] 0 100 | HA
I Vout = VBAT =28 V
HAY-9ER loutleak | OUT1, OUT2 OUT1/2 - OFF (High-2) oo ; _
Vout = GND
VBAT = 14 V. us
H 5 SR trDAfD | OUT1, OUT2 10.9.1 03 | 08 | 16
— . tD(on) PWM1, RL=3Q. VBAT=14V | - 8.0 13 us
) é;&%?ﬁlj’ tD(off) PWM2 10.9-2 ~ [ 80 | 13 | ps
e AtD | OUT1, OUT2 tD(on)-tD(off) - 0 5 us
Enable/Disable {DEN EN, ENB 10.9-3, ) i 5 s
B3 B RS OUT1, OUT2 BAEEBRIEE 11.2 H
37147 Ver.1.1 2019-03-14
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104. BRJIy barba—L
£104 ERVVIv barybo—ILERRSESHE
Bt R S G A ORBRSAM: VBAT = 4.5~28 V, VCC = 4.5~5.5 V, Ta = -40~125°C
18 B i B & i F 2R KN MIN TYP. | MAX |Eifi
BRI v FHA : _
U= s llim-H OUT1, OUT2 5.0 6.5 82 | A
*HEl 27 1 LA Tlimh OUT1, OUT2 - 0.1 1.0 2.0 | us
BT ¢ LA B | tBLANK1 | OUT1, OUT2 — 75 115 | 17.5 | us
Current LimitB¥fd | Toff min | OUT1, OUT2 - 15 20.5 32 us
BRIy LA . _ llim-H
L& i llim-L OUT1, OUT2 - —0.25 - A
LB 7 1 L2 (GEN) Tliml OUT1, OUT2 — 0.8 2.0 35 | us

1) - T4 NZBNBESNTOET,

#£105 BRYSy Y rO—ILERNENE (BERY I v MNEEKRLE)
Hrep 7o X PE5OEERSE:  VBAT = 4.5~28 V, VCC = 4.5~5.5 V, Ta = -40~125°C

I8 B B2 5 BEREF | AR EH MIN TYP. MAX | Bi{s1
iféffﬁ;(mg llim-H %%Tr; — 1.8 2.5 35 | A
E;;fé (5?511 ) ) Twar - * 150 160 | 170 | °C

E;‘Eg ;I)j s Z b g|  Twarf - - 2.66 40 | 667 | ps

1) EREMETEEROT X PSR ARERIAE TY,

10.5. iBER H B ]

# 10.6 BERRHERES RSN
Heep 7 X PE 0BRSS VBAT=4.5~28V , VCC=4.5~5.5V , Ta=-40~125°C

18 B i 5 |@fAmF | HEBEH MIN TYP. MAX | Bif
B ERH

P v TSD — * 175 - 200 °c
BEGET
BERH

EXTULR TSDhys — * - 30 - °c
BEGETD

BEEH T 4 L%| TTSD — — 5.0 8.0 16.0 us

1) REHMETEERF DT A MR ARAHE/RIHE T,
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10.6. X#& - th#&. A 3— FEHEAERRBER
F10.7 X - ik, A 3 — FEHEAEERREEBRERNESE
Bt e T EORERS: VBAT =4.5~28 V, VCC = 4.5~5.5 V, Ta = -40~125C
i = i 5 1 A imF BN MIN | TYP. | MAX | Bif
BEFREKLEME| love OUT1, OUT2 — 85 | 110 | 140 | A
OFF& A L TOFF | OUT1,OUT2 |OCC:H., ®7.8-1| 330 | 500 | 860 | ms
10.7. DIAG i /1
% 10.8 DIAG HAHESRIYE
Bt 7e XA ORBRSA:  VBAT=4. 5~28V , VCC=4.5~5.5V , Ta=-40~125C
i B i = & A im ¥ BN MIN | TYP. | MAX | Bifiz
DIAGH #1) —% Eiji| Idiag(leak) DIAG Vdiag = 5V - 0 50 | A
LLRILVEAERE Vdiag DIAG RL = 5.1 kQ - 002 | 04 | V
it 25 B ] Tpddiag DIAG — - - 8.0 | us
10.8. High-side BIERE=4
% 10.9 HA (High-side) BfRE=4 BRI
Hrat 7o A5 ORERS:  VBAT = 4.5~28 V, VCC = 4.5~5.5 V, Ta = -40~125C
18 B it 5 | BRmF HREBREH MIN | TYP. | MAX | Bifz
OCMiE A EiFR1 R =220 Q. lout=0mA - - 500 | pA
OCME A Eifi2 R =220 Q. lout=300 mA| 250 | 720 {1300 pA
OCME HER3 R =220 Q. lout=500mA| 0.60 | 1.20 |1.90 | mA
VOCM OCM
OCMHE HEifi4 R=2200Q. lout=15A 268 | 3.35 [4.02 | mA
OCMHE A &5 R=2200Q. lout=3.0A 5.36 | 6.70 |8.04 | mA
OCMWE HEifi6 R=2200Q. lout=6.0A |10.70|13.38 {16.06| mA
4+ 3vH LY |IDROCM| OCM 0 - 4 Vv

) VCC OFEE(min) 4.5 VIZLTWAT-8, FMT ﬂfw%: 220 Q L K&l bz,
BENBEFTHERD EFTOT, ZHEHOBRIZIZEELS ZE0,
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10.9. F5 4/ 7 AC Fi%

|
OouUT1/2 \ I |
| D N1 0% 10% %D |

«—>

1091 F3A4/\HAX/IL—L— F(SR)

T AAERRETHEM L TV D2 A I 7 F v — MIKEE - IMEZRAT 27200 b DT, —EBE K, /il
LTWDEERHY £,

| |
\_| |_/
PWM1/2 1.5V 15V I
' |
ouT1/2 = 20%

10.9-2 F 34 /\HNEBERM

T AAMERETHEA L T D XA I 7T v — MIERE - IMEZBAT 27200 b DT, —EREI, /il
LTWOHEERHY £,

|
EN/ENB 51'4 ey

|
90%
ouUT1/2 i\

10.9-3 K354 /\H 1 Enable ;ZIERR

E AAERRETHEA L TWD XA I 7T v — MIHERE - BMEZBAT 27200 b DT, —ERE I, /il
LTWOHEERHY £,
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11. HI%E E R X

10pF 22 0.1pF
O
N
N

0.1pF

Zi7 100uF
(® * e
X

VBAT

ouT1

ouT2

B 11.1

ZEZRFET D HDTIEH Y FHEA,

10uF 0.1pF 0.1pF
% + r
vee VBAT

5.1kQ

ouT1

ouT2

10F l 2200 TAGND TPGND

2200 TAGND

100pF
%

TPGND

HEERAEREE
o PEEEAN O SIL, FEMFEDOTZDIHEH L TWAH D TH Y | S AR OFRENMECHRE 2 54 Lk

100Q

100Q

100pF ;

10uF 0.1pF 0.1pF
r & &
vce VBAT

ouT1

100Q

ouT2
100Q

2200 TAGND TPGND

B 11.2 +tDEN BIEMEER
A EEIRANOESE, B oI H L TWA SO TH Y | SR OEEECEE 34 L

ZEERAET SO TIEEH Y £H A,
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12. Iit> FA B 3B 41

5V ECU
. i " Battery
. &
VBAT
X
5.1kQ
EBEHL, X X
saEss Nompes  ompe
= H
DIAG v +—| EEERE |
Control z@
PWM1 '%
SBERERL _| l_ ouT1
. -POR ’—l l_' ¢
Eé& =7 PWM2 EEEHT LN
-EEERH :> Pre-Driver BERRE
EN @R | High-sidefgl
> EN[EIE& 1 BRE=#H
ENB /%r ,_ T
Bla] x
ocC ] ouT2
OCM A

F1 I

SEN 87, ENB 857 2 87 F R oo i i =1 8%
B 12.1 &SRR 1
5V ECU »
. L
R
2 7

VBAT
>
5.1kQ
EEERE, 2 P
ERESS \omBl O8N
EEERE
DIAG

Control
PWM1 CBERRE _| |_

-POR L—q EQQU'H

=7

|
|

PWM2 EEERE
EEXRE Pre—-Driver Ry
N :V,\ BEFRRE
EN -BERH | High-side
> EN[E]R& ,_ ERE=S
ENB, %

B[E % T

occ - L

S ouT2
o o =
17

JT I GND PGND
r

KEN i+ 1 3+ Tl 2 AEREI ¢4, EN 2 H EE L ENB THIfl4+ 25 2 & & A[ETT,
B 12.2 iSRRG 2
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1l 7oy 7NOKET v v 7 /B EI3EEL G T 5700, —HE, MEEL THW L5607
HYFEF,

2 RRERITI LRV TS ESW(EEEF L2 L), IC Ok, oG E2H<BENRHY £,

13 e HIEE BT BER A A RGET 2 b DO TIEH Y £ A, BEXHIEREL T, otz
ToTLIEEW, Fe, TEMAEDHENOEZITO bOTHLH Y £HA,

4 HOMY 3 — FBIOHDORERE, #fERHIZ ICBEROZNRH Y £9OT, HHTA >~
VBAT, VCC, GND 7 1 » OEFHI+AEE L T 7EE 0,

15 ERGEREHE, AGND & PGND A ZEHRICAR D K OIZBERL TS 7ZS0Y,

Wi ICB LT

T EEWETICENREDT A IV ITREELETN, TOXA IV T TE—XDOWEEORET,
E— X EMDEIRA~EESNET,

BIRO Sink RESI 3 WA, 1IC OERG . M0 ERLL LI ER T 25580360 £77,
R, T—2 ORI L > CTE— X OWEBHNELR Y £ 0O T, HEEICLY IC OEE, BhElC
MEEZRNZ & 70, BRI e SIZFREWERHBIEN 20 2 & 24 THER S 72 &0y,
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13. 5V B
13.1. S e TiEE
Package dimensions
P—-QFN28—-0606—-0.65—001 "Unit:mm"
|
|
L
|
|
X4
|
|
| ¢
I mimim i mmml
|
4.2TYP % 0.15TYP
A = 0.2TYP
* ! 7 0.075TYP
[ YT |
] /K"r ] |
- IZ . |
o -t -—82s |
5 ] A : _
= 1 ]
. 77-3— L J
QGWWWHHDG AR
‘ 0.4040.05 E R E =

21
1.05TYP

EE: 0.22g (1E%)
B 13.1 4#tiER
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13.2. |HRRTF

£ 1B
9051FTG
613QA11

® JAPAN

Henundwe—72

MELH (B4 : TB9051FTG)
2y ha—F (f:613QA11)
. EEEME (JAPAN)

N wN -

Xnovy hoa— KB
Hl : 6 13 Q A1l11

O @ 6@ @

(1) mEEES (FliX. 20 1 64F)
(2 ERE B, 51 3E)

Q) BEIHa—F (Q)

(4) BHERNEEa—F (FKK3#)
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14. FREDTIES L UEENEER

141. FRALDOIEEIR

(1) HHE R ERITEIOEKRD., PO 1 H>OME LB & bl TldA o 20T,
BEROEBRDONTHICK L TCHOBR D LN TEEHA,
SRR ER A2 5 L. BEBIOBILOREREARY . B2 - REEC LA EEL2A 5 - LN
&)Dij—o

(2) BEHEOFERIC OMEDOBAICKRETRENTRIVET 20 L 910, WYRERE 2 — X% H LT
IR, IC 1Tt R ER A B 2 T, o -fifi. B L OB AR s b S b R
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