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1. BIREE

1.1. BIRERE L BE&E
TB67S141 ZTEHATELIZH 720, IC ~I1Z VM & VREF i+ ~OEEEMMA LI/ ) F97,
M R Ok i R ER T 45V T, BEEPH 0 10~40 V OFPHNTITHHA L &0,
VREF TEIE DM KERIL 6V TT N, KT A A EBRE— RTITHEHAWETE <AL VREF %
B EEPH - 0~4.0V OFPH AL Z &V, £, EBEE— R TCIHEAWEELSEA1L. VREF &
VCC i F%# v a— L TCIHHLZE NV, (EEEET— NIIABER LS DT, #79 VCC im1% ZfEH
WEREEFET OBV LET, )

7. VREF EEIZIC N L ¥ =2 L—F DOEE (VCC) MOIEPIEICTIHEHATELS Z & b alge T,
FORS. ASEESHNIT VCC-VREF 28 10k Q ~30kQ O#iH & 725 L 9 FE L T 77 &0,

VM(min) = 10 V, POR(max) =9.0 V £ ¥, #iff~— 1%
1VU EfRITEBY £,

----------- POR (KB LB BfE:8.0V+1.0V

B 1.1 BREELE SRR

1.2. BRV—47 VX
TB67S141 (Zi%, IKEBEEEMREIE (POR) ZWNiE L T\ 5 72 D EFREAMEREEO BIEIIFICLEH D £
HFh, 2171 VM BEDREE, /J?JBJ: IS T GEIEREI) R 13— ¥ Bi{EE OFF JREEIZT
HZ LR LET, BEEENLZERIREICZR > TOLANEZEZ L TE—X 2E8ESETL
ZEW,

2. HHER

F— X OEFIIEEFRI: SALL F TR 2 &V, F 7S (EPHBRBEIRE OB AR e
. R &) 10X o TEBICEH ﬁfﬁ'étc%ﬁt%{ﬁfﬁﬁiﬁﬁﬂ FREAVET, BIEEREE T CEGHE/SEFEm D
7R EREIC R E WS E E TR o BEWE L E T,

3. FllEA

VM EEMEE SN TWRWIREETr Yy 7 ATMEENR AT SNTEGAETH, B AL DEENIZ
FAELURVMER E > TEBY £308, (1.2 EFEY—4 v 2| LHORNEE Z5ZICEBRBARNIIANG
b Low LoULICRETEL 2 & 2 HEEE L £,
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4. EEBHR PWM H

TB67S141 IX. OSCM i ~5i T 2 7N H T ARBUC K > CTREEA 7R 2% ET 5 Z &2
TEFET, N F T AR EEES 7R OBMRII TR ES B ICHBE N LS E T Lo BEONELET,

- OSCM 7'V & AARHL(ROSCM) & [E 7E A 7 IR§fH] (toff) D B LR
c B, RNOMHEIE IC RIMIERG DRGEE/NT Y X G ERNWBEME LR 7,

% 4.1 OSCM RiEHEH

SMIERBUIE | [EE A 7 R
(ROSCM) | (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) 26s

39kQ 37us

XKEH, EEEE—FTERE T S5 ECHFEET(10k Q) ZHEIKL TS,

E—X i (OUTH)

O RO
'l ! 'l !

K 41 EERPWMAALIVTFy—Frfl1

ot
i

[EE A 7 K1 E BRE 2 A X v 7 F v — MO RIS L £,

5/28 2015-12-01



TOSHIBA TB67S141 Application

Note

BB PWM BIZ DT
. REBMESEMGHMOBE

IN ANES : : . . . [ Ch3 Position
................................. T

Ch3 Scale
200.0m#é

T—Z &

Charge HiHIBE DY £,

B 42 EEHRPWM KEEREEBRSEMSRDIHES)

RIEETE (A7 > 7) BUIYBb-72 56, ROREMEIZE—FBISEET S £ TOHM
(Charge #f#)) 132550 928, [RIAMIM(EE A 7 R DITRE S AT EO F EfkFE L 9,

© REBREIBDFEOHE
e

IN A5 Ch3 Position

T sl | L AT AN 1.0div

Ch3 Scale

200.0m#

IT 400psAt

43 FEERPWM EHEEERNBLFRADES)

REBRME (RT v 7) NV BEDST-5E. TORETE—YBRNBIRREMEZBZ TS

e, BIAECBAITLEY, T BROVROBREMEICENER. H25WIEREFICAT v 75
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5. 7793 Vi
(1) INVIN2/PHASE O 7 7 v 7 3 v

Charge (2 VM—OUT + 1 [H 0 = A M B2 2 (OUT+0 MOSFET 3 ON 3 2) & & 7 5 A &,
Charge (2 VM—OUT — [0 = A B2 % (OUT-0 MOSFET 73 ON 244 % ~ A F A i
FLTHERBLTOET,

i)

-

—
-
—

i)

# 5.1 2 HRBRERFOERLE

Ach Bch
Logic signal MOSFET Current Logic signal MOSFET Current
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%

$H 7 MOSFET |22\ T Charge if ON=ON. Charge ¥ OFF=Hi-Z.

% 5.2 1-2#(@mEREROERLE

Ach Bch
Logic signal MOSFET Current Logic signal MOSFET Current
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%
LorH 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% LorH L L OFF OFF 0%
L H H OFF ON -100% L H H OFF ON -100%
LorH 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% LorH L L OFF OFF 0%
71 MOSFET (25T Charge Ff ON=0ON, Charge ¥ OFF=Hi-Z.
& 53 1-2 (b)) IR EFFDERLLLE
Ach Bch
Logic signal MOSFET Current Logic signal MOSFET Current
PHASEA | INAL1 | INA2 | OUTA+ | OUTA- | IOUT(A) | PHASEB | INB1 | INB2 | OUTB+ | OUTB- | IOUT(B)
H H L ON OFF +71% H H L ON OFF +71%
LorH L L OFF OFF 0% H H H ON OFF +100%
L H L OFF ON -71% H H L ON OFF +71%
L H H OFF ON -100% LorH L L OFF OFF 0%
L H L OFF ON -71% L H L OFF ON -71%
LorH L L OFF OFF 0% L H H OFF ON -100%
H H L ON OFF +71% L H L OFF ON -71%
H H H ON OFF +100% LorH L L OFF OFF 0%

7 MOSFET (25T Charge if ON=ON, Charge i OFF=Hi-Z.
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& 5.4 WI1-2 AR ERDERLEE

Ach Bch
Logic signal MOSFET Current Logic signal MOSFET Current
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%
LorH 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% LorH 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%
LorH 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% LorH L L OFF OFF 0%
H H H ON OFF +100% H L H ON OFF +38%

$H 7 MOSFET (22T Charge if ON=ON. Charge ¥ OFF=Hi-Z.

QSTBY D77 o7 ay

STBY IFIC&k>TT /A RFHEFIC. BIRAEBDLRBENATRABEREAVIL ., (FHEBOHEEERTHIBTHX
BUNAE—RICERET HENTEE T, /-, ISD/TSD ENEEREEHER T IEEICHLHERATEEY,

:& 55 STBYDI7roi3y

STBY T7ooiay
H REUINAE—FEBRGEEEF)
L AN E—R(FHEREIBE—R)

STBY % L ISR E T AL TR ERHMAE(TSD/ISD)EEIRBERBRIR T A EMNTEEY,

KRAVNAE—RERRIE. FHRENSANEROEEIRELEILDT=H, STBY H ERER 10 1 s D HAR

BB ANZTDOLENIIBBOBLET , (RIS ERABFRICESANZToEE ., ERICY
BROATREMEAHYETS )

i

SEBIHII
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6. RERHBERRHFREICONT

ERRHEBRORRFEHEICONT

1
1
BERRLE TS ]
1
1

BERBREES(RHES)

RERH B v (foscs) 1 : 1 1 !

v x1x2x3x4xsxex7xs*

X 6. 1 Jﬂ@mﬂﬁﬁ@%o);{-ﬁzﬁﬁﬁiﬁ

BAZT Fro—h IR BEEHRBAT 570 BRELTOES,

BERRBEIERICIE, RAVFUoTEDRNAIERICEIEBHEHC-OIZ, FEFHBEBZERELTHET,
CDARBREEBIL. REDAI 4% IC OEERERE(6.4MHz (typ)) THIOUN 7Y T T BIETHRELTNVET,

X foscs=6.4MHz(typ) internal clock
1/foscs x 8~9clk #&(1.25 4 s~1.4 1 s)

f=f2L. COBERRIFEEMICREERSRN-EZOEERBTHY . HADHEE—FE2,IT (LT
(X, BERBBNABINGDCEAHBYET ., HoT. RE2D=HIZ VM ERICEIVTREREL—XZHALT
f2Ely,

BEVR H E X O F B R 12D T

BHRIRE T 5T

BREHES(EHES)

RERS 0w 5 (foscs) 1 1 1 | 1 1

oo ] F | 1 L L]
' X

K 6.2 B ERROF ETHERE

BAZUT Fr—MIHEE- BEEHRBAT 5720 BRELTULES,

BEEHERRICE, BRREECEOICRBRFERBEEELTCOET . COTRRFRAEIL. REDAYU 5% IC
R D E 7E ERE(6.4MHz (typ)) THO UM 7Y T 3 HIETHRELTLET,
Hfoscs=6.4MHz(typ) internal clock
1/foscs x 32~33clk 1824 (5.0 4 s~5.15u'S)
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7.ICOHEEEN
IC WHE T 2EINTHOWTIR, K, EBMEETICH TP EE T H U —REa Y v 7O
HETDH/IMEEZRD 2ODENIHTH ENTEET,
P(total) = P(out) + P(bias)

o EB—HZHIERDOIEEES
Ao ES Plout) 1EH /) MOSFET & a2 XA 4 — Ric Lo CTHBEESNET,

K 71 EERPWMEHEASLAIVIFy—rfl2

tchgl: BIRNOE—FITERZT L Z ATV D WM
tdeyl: fHAFFEE CHREN L RIEIZEITT 5 iR
tdey2: E—& b ERA~EIREAEZ1T 9 B

FHREHC
- A&t Tout(ave)) = 5% & &t (Tout) X 0.85 (BHEAKITESY % 5 )
- aFUHA A — RiZiih 5 Ei(ZD) =AM ER O 10%=Iout(ave) X 0.1
- BIAERFO H/)EENVOUD)=EELE (VM) + 7 = F—TiHE(VZD)
« Duty=100%Z%f LT, FHR D% tchgltdeyl:tdey2=50%:3%:47% & L CTHH,

FERAESE L2, (BF) VM=24V, VZD=36V. Iout=1.5A. 2 FHEREOBRE 2 RE L E7,

Pout=Pchg1+Pdcy1+Pdcy2

Pchgl=Iout(ave) X Iout(ave) X Ron X F ¥ /L8 X Duty &£ ¥ |
=1.5X0.85X1.5X0.85X0.25 X2 X 0.5=0.406 [W]

Pdcyl1=Vout X (IZD) X ¥ /L X Duty £ v |
=(VM+VZD) X (Iout(ave) X 10%) X 2 0.03
=60 X 1.5X0.85X 0.1 X 2X0.03=0.459 [W]

Pdcy2=VF XIF X F ¥ /L4 X Duty £V |
=1.4X1.5X0.85X2X0.47=1.678 [W]

.. Pout=0.406+0.459+1.678=2.543 [W] —H i CIHET LE

Kk, A7 n AT v 7 el Shd56. FERITBUEERED 71%01/V 20 & 720 £,
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nYy 7 L IMAROHEE
(IM2) = 3.0 mA (typ.)

HEENIUUTO L) ICHETE £,

Pbias = 24 (V) x 0.003 (A)= 0.072 (W)

HEEDOEF
ML vy 7 EOEEE I OEFIN D RAEHI7REETE S Ptotal (T LA T DO XS IZFHHETE £,

Ptotal = Pout + Pbias = 2.543 + 0.072 = 2.615 (W) & 720 £,
RBEBEOE—XEETIE, BRAT v 7 OEBREECEER PWMIZXL DY v 772 BIc X »> TaF

BELESHENHY £, LR Z 22512, R SICk) 2 BEREHIBE LT FEE3E
ZATolc b, ~—=VrEb o TREVWIZIEEET X Okﬁﬁb\bi@‘
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8. raigk
JFEHEREEIEE (Ta) E¥Vy 7 v adaE (T). BLOY v 7 ¥ a Vs EEIEER OB
RthG-2)DEMRRITUU T O L B0 T,
Tj=Ta+ P x Rth(j-a)

% Ta, Rth(-a), Ptotal IZZHHENDBREIC L > TKFELET O TIREEMOET, F/o. JAFHRE
BERmWEE, FAMRERHEENIZOH/NE /Y £,

(Z28) Frafk/ JAMERERE OBIRIZ OV T

WQFN48 PD-Ta graph
(1) --- Device Alone
(2) --- When mounted to 2-layer PCB (Mount condition: Rth(j-a)=30°C/W)
(3) --- When mounted to 4-layer PCB (Mount condition: Rth(j-a)=25°C/W)
Note) Rth(j-a) is dependent to the PCB pattern and mount conditions.
45
40 \
Z 35 i
g R NE)
8 25
i @\
S 20 O
] S
g 15 e
* e @ RSN
1.0 =g N
I Siy
0.5 Topr TR \\
00 —
0 25 50 75 85°C 100 125 150
Ambient temperature Ta [°C]
=) =
B 8.1 HBEHEX (WQFN48)
SDIP24 PD-Ta graph
(1) --- Device Alone (71°C/W)
(2) --- When mounted to 2-layer PCB (Mount condition: Rth(j-a)=60°C/W)
(3) --- When mounted to 4-layer PCB (Mount condition: Rth(j-a)=50°C/W)
Note) Rth(j-a) is dependent to the PCB pattern and mount conditions.
45
4.0
= 35
o
o
c 3.0
2 3)
2 25 (
2 (2)
N 20 \.\
]
5 45 (D "'-\
& .
I\“
10 \\Q NI
05 Topr e
e
0.0 »
0 25 50 75 85°C 100 125 150
Ambient temperature Ta [°C]

® 8.2 8%k (SDIP24)

%%l WQFN48 T(-¢)=3.5°C/W
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9. iIFAEIEEH (WQFN48 EBHRE—F)

CVRF cvee CVMZJ_ + ] CVML (54y)

2.0V) 1 VZD

RALM % RERR i J/; J;

ROSCM;”—J_H%UUUUUUUUUU%LH}
| 137 24—
o 1 O
o 1 O]
RSGNDB
- 5;’
1
H O
H O
[ JV O
o THASEA  y M O
O%:l E;RSGNDA
OINAI—):| n OUTA(+)
OL)EHS 13[]
ﬂﬁﬂﬂﬂﬂmmﬂﬂﬂﬂmr
o INBL T 7Jy J,
o INB2
o STBY
o BRAKE

B 9.1 GAEKS (WQFN48 EEBHE—K)

JCHEEBNIZ BRI TH Y | BERFZMRIET 2O TIEH Y FH A,
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o i-FAEIERH (WQFN48 EBEE—F)

- cvee CVMZJ_ +] CVM1 (24\i
J_ VZD
RALM % RERR ;l/;
ROSCMJ’—J_I%LII_II_II_IUI_IUI_IUU%&;
| 137 24}
o 1 O
o 1 [l
- :
1
1 O]
1 O]
[ 71, O]
PHASEA n O]
PHASEB :| I:;RSGNDA
INA u [ OUTA(+)
:D“ 13}
1 12
ﬂl—ll—ll—ll—ll—llr\llxlrll—lrlrlrll_
o INB I T J7
o—STBY
BRAKE

H 9.2 KAEKH (WQFN48 EBEE—FK)

JCHEEBNIZ BRI TH Y | BERFZRIET 2 bOTEH Y £H A,
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o FAEEEH (SDIP24 BEBRE—F)

T 1] [24]

l e Tovr Zl @

o] (2]
o mem o] 5]
o mem [T )
o] 17
o] =
ot ] i
o STBY )EI El
_

X 9.3 GHERME (SDIP24 EBERE—F)

JCHEEBNIZ BRI TH Y | BERFZRIET 2O TEH Y £ A,
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o i FAEEEH (SDIP24 BEBEE—F)

cvee

o RALM

i

ROSCM

- o RERR °

PHASEA

PHASEB

Y

INA

Y

Y

INB

[EEN
o

STBY

I 18] 8] 1) =] [ o o) Lo ] ] 1

=

[EEN
N

24

23

N
N

N

1

(=3

=

1

»

=
()]

(=

il

3 [€

(=3

5| [5] [5] [5] [=[ =] [=] [s] [=] [+ [s] %]

BRAKE

1

9.4

s AEBEH (SDIP24 BEBEE—K)

JCHEEBNIZ BRI TH Y | BERFZRIET 2O TEH Y £ A,

16/ 28

2015-12-01



TOSHIBA TB67S141 Application Note

(D%ﬁﬁ%ﬁ:y?y%
WCEINTEL BREELEN. BEL O/ A XV V27 bOT=dKim -~ 72 lio o 7 W & B L
T<7téb\o B, AT UPETELETIC O IZEHAS Z 2 MR LET, FckII vy
a7 oA ICHEFICEETELS 2 & CRBEEEOEREENS ) A XAE2MZ 52 EIZRNTT,

& 9.1 BRWFRAIVTUYHEE

HH & 5 | REE | #HEEEHE

BRIV TUY CVM1 | 100 pF | 47~100 uF
BEt>=v a>FoY¥ | CYM2 | 0.1 uF | 0.01~1pF
VCC-GND [ | #&B+t>3Ivya>72H% | CVCC | 0.1uF | 0.01~1pF
VREF-GND [ | B33 vy 3> T 2% | CVRF | 0.1 pF | 0.01~1pF

VM-GND &

% VREF E/Ei%., VCCHa Moo L CIHHWEE Z 8L aHETT, B, Z0LAENE
EHOAFENVCC-GND BoHH)IZ 10kQ ~30kQ DT I AL 7280y,

OB HAMEHCHE NS — 72 Bl o TR, KA L MR ELSN O a T o BT S
ZEHARETY,

QY z2F—FAA—F
Z D IC X, VM-VCOM B F-IcY = F— & A A — REMATEL = & THAA 7HOEE Y — 7 [HOH
B [EEA T W OB E A B A T S 2 E N AERETT, B, Y — A A A — RIZIC DL
ICEIBNZ 7 2 AR L E T,

x® 9.2 BEBRRUERHEEE

HE B & e | VW ERERHHA | #E2Y r+—MmE
10~18V 24V
VM-VCOMM] | Yz F+—%44—FK | vZzD 19~27V 36V
28~40V 43V

KEFRIIBEMEL 20 £T O T, RMARERIT THEM S D BB TR ISRl 72 72 & i
LTLIZEN,

(8) T=# W+ AR
_0) ICiZA—7> FL A i+ MO,ERR, ALM)% 3 2% T CW\WE 4, N MOSFET 78 OFF 0%
LIS A E—HE AL DD, ELLS AN,/ a— LYV TEMES RS-0, TRHAIIC
3?)710( 1Z3.3Vor 5 VERFEZIZIVCO~T LT v 7B a5 L T2 &0,

=& 9.3 E-AWFRIERKREE

5 | REE | HEREHE

RE B

ERR 77y R | Fv 7/ U—F#EHR | RERR | 10kQ | 10~100 kQ
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