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INAT [ ] 12 13 [ ] INA2
2 2015-10-20



;3

TOSHIBA

TB67S101ANG
2. HHHE
- OSCM
INAL || OSC-Fiéh _y”x —{ —
INA2 s R &
'I} | I vVCC
, 2% vee [ =
INB1 ggﬁ Ry FalE SR
VM
INB2 ?FE/J;%/F . [
PHASEA [ i B
N
| o
PHASEB :I: 'lb Ezgﬂ . VREFA
STANDBY :Ij o gﬁ — B EVREFB
L £ RE wWE
B Lik¥EHZE | HR
HM | | | Mz
L eI TSD Tz a8
RSA !
L | | | | | [ ' RsB
ISD
H-# H-#
GND
L
[ H H H 1
OUTA+ OUTB+
OUTA- OUTB-
é\_/éo

TR Y, AT RE s TR 5 B P S5 e 1 T R SR HL B K

3 2015-10-20



TOSHIBA L

TB67S101ANG

TB67S101ANG T £ ¥ 24 B AEPCB_E IR AR F, FF U ME— B RO AT AR B Bk, 3T 2875 FE ik

N T3 G o e T R e S AR B A A R B, R AE R, VCC(VM) B GND BRERIIATE . # R B
P B PO ANERUR

BEAh, B A AT A K A ) F YR 51 BI(VML, RS, OUT, GND), i LUSARE S A B 1 B it R st A3k 275
HFREAT IR, S IE AR B T AR R R

ARG I A R AR . 5 WA B 2 T TC R T € R M 45 0E

4 2015-10-20



;3

TOSHIBA TB67S101ANG
3. SIEEA
S5 1 — 24
5| JHgm5 5| AR ifie
1 GND et 5|
2 OUTB- 3k Beh ()4 51
3 GND et 5] K
4 ouTB+ Tk Beh (WDt 511
5 RSB 35 Beh HLIA IS
6 GND P 5|
7 VM Ty i B 5]
8 VCC W VCC Fa k48 b 5] i
9 VREFB 3% Beh firth B 51
10 VREFA ik Ach it v 51
11 OSCM Bk B E 53R B A 2
12 INA1 3k Ach iGN 1
13 INA2 535 Ach i 2
14 PHASEA ik Ach BIHITT RS S5\
15 PHASEB ik Beh BYHITT RS SHA
16 INB1 T35 Beh ksl 1
17 INB2 ik Beh JhRgE Sl 2
18 STANDBY BT A DI RER IR S IR DR R X
19 GND B 5
20 RSA ik Ach HLIAI 5] A
21 OUTA+ T3k Ach ()%t 5]
22 GND e 5]
23 OUTA- ik Ach ()t 511
24 GND e 5|
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4. BIN/H B ERE R
5| 4 % IN/OUT 155 SR R
INA1 i 1kQ
INA2 o X —AAM—>0—
PHASEA Herim A (VIH/VIL) "
INB1 S
INB2 VIH: 2.0 V (min) ~ 5.5 V (max) S
PHASEB VIL : 0V (min) ~ 0.8 V (max) A
STANDBY
GND X ul
vce X
|_

vee VCC HJEVER 1kQ
VREFA 4.75 V (min) ~ 5.0 V (typ.) ~ 5.25 V (max) VREE
VREFB VREF H %7t

0V~36V
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oscm  [X] |—

OSCM #i% % E 115 G

OSCM 0.64 MHz (min) ~ 1.12 MHz (typ.) ~ 2.4 MHz (max) §
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OUTB+ 10 V (min) ~ 47 V (max)
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RSB 10 V (min) ~ 47 V (max)
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5. ThEei i Ch#tTik)
LAk s (lout): MOUT+ F| OUT-HIHFRZIEHT L. MOUT- B OUT+H H I 61 i
<& HEE>
Ach Bch
LTIN i LN i
PHASEA INA1 INA2 lout(A) PHASEB INB1 INB2 lout(B)
H H H +100% H H H +100%
L H H -100% H H H +100%
L H H -100% L H H -100%
H H H +100% L H H -100%
76 VM HLJEIA BE S 1) TAEVERIZ /T, 154 INA1, INA2, INB1, 5 INB2 % E K.
<P HEER>
Ach Bch
TN i HIN B
PHASEA INA1 INA2 lout(A) PHASEB INB1 INB2 lout(B)
H H H +100% H H H +100%
— L L 0% H H H +100%
L H H -100% H H H +100%
L H H -100% — L L 0%
L H H -100% L H H -100%
— L L 0% L H H -100%
H H H +100% L H H -100%
H H H +100% — L L 0%
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Ach Bch
TN fir LN Hi
PHASEA INA1 INA2 lout(A) PHASEB INB1 INB2 lout(B)
H H L +71% H H L +71%
H L H +38% H H H +100%
X L L 0% H H H +100%
L L H -38% H H H +100%
L H L -71% H H L +71%
L H H -100% H L H +38%
L H H -100% X L L 0%
L H H -100% L L H -38%
L H L -71% L H L -71%
L L H -38% L H H -100%
X L L 0% L H H -100%
H L H +38% L H H -100%
H H L +71% L H L -71%
H H H +100% L L H -38%
H H H +100% X L L 0%
H H H +100% H L H +38%
X: 2%
oAt
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ADMD HETE
BT AR

fchop ; fchop ; fchop ; fchop

478 e BT 1 4 fchop AR
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W
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fehop i fehop ' fehop : fchop

- HPREELE 14> fchop AR (BiX AR fchop AHIARIAZE] ADMD BiE)

fehop ' fehop ! fehop ; fchop

| BRI S IE Y, DU RS W
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7. =B TR

VM VM VM
RRS £ | s RRS RRS %
VRS BlH ! VRS I ! RS BIp !

Ut A ! ! U2 U1 ! ! u2 U1 ! ! u2
(B) + 4 = = o+ (G S T T
.. ! . ! OFF OFF ! . ! Y oN] OFF ! _ ! OFF
0—+—/Wh+—0 0—+—/Wh+—0 0—+—/Wh+—0
R T T
L1 _|E_ ; ; (::.I. L2 L1 E) ; ; _E“_ L2 L1 ’E> ; ; < L2
I A G N SN 57 S
- S -

*’l PGND I’l PGND ’l PGND
FEHRE PR PR

#H MOSFET IThig
CLK u1 U2 L1 L2
L ON OFF OFF ON
i OFF OFF ON ON
P OFF ON ON OFF

T ERGW T g Bk PR T TS s .
WAREHT MR, WESE T E:

CLK U1 u2 L1 L2
FoH OFF ON ON OFF
] OFF OFF ON ON
7 ON OFF OFF ON

{273 (ORI B BUM 710 R 5= VP RPN b bl SUIER T T

H TR IR, T R T S5 P P B L 8 0
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8. WiE X BHHITHE

X PWM B, 1% IC A i OSCM ik a7 A (K 4
WA {1 Ay L HLVAE A B L AUED) PT 28 v A SRR BEL 28 (RS) RN 225 1 I (Ve D BEAT A1 T 15 L -

Vref (V)
lout(max) = Vref(gain) x ———
RRS (Q)
Vref(gain): Vref FJEZE N 1/5.0 (typ.)
Biln: Wiy 100% ¥ E
M Vreef = 3.0V, J1%=100%, RRS=0.51 Q, M DikE % E i)l #% LA~
AR H:

louwt=3.0V/5.0/051Q=118A

9. OSCM R =R (Frik B iR ) i+ &
AL FEIAR, T OSCM § 3% 512 (FOSCM) 547 31 (fchop) I3 SLH -

fOSCM = 1/[0.56 x {Cx(R1 + 500)}]
......... C, R1: OSCM 143344 (C =270 pF, R1 = 5.1 kQ => fOSCM =% 1.12 MHz (Typ.))

fchop = fOSCM / 16
......... fOSCM = 1.12 MHz => fchop = %) 70 kHz

NSRBI ETE, MRIRAGE T AR/, PORR I AR 235 . HA2, 1C WIBIIT TR 2 BT, oAt T

PR BTRR, A AR AL, BRIRSON T RER AR HARHEZT Y 70 kHz. Z2ILAE 50 ~ 100 kHz i il W AT EL
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45 B KBE{E (Ta = 25°C)
KR i e E k2R 12 HIE
ik B VM 50 \Y —
ikt g Vout 50 \Y —
Lk R lout 4.0 A —
P 53 2 L Y VCC 6.0 \% 24 5 B B
e VIN(H) 6.0 \Y; —
LA NG VINGD) oy v —
Vref Hi N HL & Vref 5.0 Vv —
e PD 1.78 w TE1
TAERSE Topr -20 ~ 85 °C —
W AEIR Tstg -55 ~ 150 °C —
g Tj(max) 150 °C _

1 U E (Ta = 25°C). Wik Ta jiid 25°C, Lh 14.2 mW/°C j&/> PD.

Ta: B
Topr: IC JiE I PR ST IR

Tj: IC Wik I 45 . R S5 2 B HOCHL(TSD) BB KRy 7 i K& TR TI(MAX) At 120 °C, H BCKE Bk R IR

FRER—7CFLUT .

ER: AN BRBUEE

P PR B AN B K BUE [N — AR T I EAANS E AUE (. ™ A L I S RE (H -
S X HUEE RGN E TS, REGRL, JRREE SR sem {8 A 324 .
FEARATIE BT HAS R 26 %0 B KAUE (B H AT — N2 HUE . TB67S101ANG Joid IR il . BRI, i i) i s b
AR E KR ANBUE L, REMR SR,
AR LGB IR IR IS AE N T BUE HL s . B2 25 5 i (1 H AV B I

TAHETEE (Ta=-20 ~ 85°C)

itk 55 & /ME LA w®AME | HBh &iE
ik R VM 10 24 47 \Y; —
ik lout — 1.0 — A #1
VIN(H) 2.0 - 55 v E%éﬁ';é\%
kL PNGENES TR
il
VIN(L) 0 — 0.8 \Y T
DEE TP TS fPHASE — — 400 kHz —
i A fchop(range) 40 70 150 kHz —
Vref fii N HLE Vref GND 2.0 3.6 \Y; —

T SEBRE I R OR R, PR R B AR A (AR, TARRS AI4E), PRI S IR AR (B 45 38 AR BT A BR 1
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A 1(Ta=25°C, VM =24V, FRIEFHHE)

R 5 MR A1 /ME | JURME | RORME | A

. ) VIN(H) NG () 2.0 — 5.5 Vv

BRI [ VIN(L) BN () 0 — | o8 | v
PR\ B R IS VIN(HYS) o ONG ) 100 — 300 mV
o . i [IN(H) BHEmMAHE=3.3V — 33 — pA
A [ IIN(L) BRI L= 0 V — | = 1 uA
IM1 itk 51 =71 %, STANDBY =L — 2 3.5 mA

ke IM2 fr k51 =71, STANDBY = H — 3.5 5.5 mA

IM3 At =T — |55 | 7 | mA

i

R L IOH VRS=VM =50V, Vout=0V — — 1 pA
f&m IOL VRS = VM = Vout =50 V 1 — — pA

Tk FL I 25 0 Alout1 ChZ IR HLIE 25 4% -5 0 5 %

ik S B Alout2 lout=15A -5 0 5 %
RSH|HIHR IRS VRS =VM =24V 0 — 10 uA

hikdgit ON HFH Tj=25°C, IE[
() Ron(S)_PN i%:mu + 1iEf) — | 049 ] 06 | @

*: VIN(ED# E SCRESZ RG] A OV 287 b T+ 51 edi i (OUTA ,OUTB) KA B4 ) VIN i . VIN(L) B & SCRTESZ 5]
T R 5] A (OUTA,OUTB) A 4426 ) VIN HUE. VIN(H)5 VINL)Z W Z1H, e SOV -

A SN TIZRE, VM BRGNS, 2R EAS TR, (HONfifR e/, HE VM R¥EEm, H VM
MR IABE S TR RS, HEHiZERES.
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AR 2(Ta = 25°C, VM = 24 V, Rdk BA M)

KR e WA %A RME | BME | RORME | A
Vreffii \ HLIL Iref Vref=2.0V — 0 1 pA
VCCHLE VCC ICC=5.0mA 4.75 5.0 5.25 \%
VCCHLE ICC VCC =50V — 25 5 mA
Vrefifl 45 % Vref(gain) Vref=2.0V 152 | 1/5.0 | 1/4.8 —
MIHL(TSD)
B (1) T,TSD — 145 160 175 °C
VMK E VMR — 7.0 8.0 9.0 \%
I B Rt I (1SD)
HRIME (7F2) ISD — 4.1 4.9 5.7 A

¥ 1: XF TSD

% B S5 IR CIA S TSD BN, TSD L ER 5t 2x i 0% ; P9 305 52 07 HL K 5% PR HE = AR o e A e i o 1) SR P A B, DAk
R RGM . —Hi% TSD fEE#flE, Z2EE I E TR, B HE 3% VM Y8, 50 DMODE 5| ik & N AL
BRI T ARER . 1% TSD MR T4 HIThRE, W TR 2, BRI BGE /R A Z L

#2: XTISD

2 FRIATA B BB, ISD Al 2 i A s A S 26 LB S P i Y = W

—HiZ ISD Rl A, 2 B Rt R FFERTTIRE, B2 B S APOR)H AT, BiCili DMODE 3 K 1% B ik
BRI AR A, TR IRORI 2L, DL S i A — ks

R HB)E

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

AR SRR TC AW IR RE 7, 2R B RS i ) 51 BB P B I R P o A S L B I R ORI A P 2 S il PR T AN
WIRFE I3 A% S TBOTSTO1A B A A ANAF 78 K] Eh 38 S HL Bl 4 T 453 A8 A 24 s g DU o

THRFHL(ISD), #HKHL(TSDEREW

ISD A1 TSD H B AN &5 i th 45 % 25 3 1S U R BEIG I AR, BT ARREARAE IC 4 %2 4.

FAERE R LAEVEE AMe 3G S, X BB ATREA S IEW L/E, I+ H.2% 8 vl fe & 4 B A B mdn .

TSI H B A5 S 4 H AR BN (o 5 RR IS S 1A K, 265 B T A 2 DR BT R . A B D S B i
SAFIHI

ICZ3%
AEHAER ) T R ERR T A E . SIS E s, #k, Bk,
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AC HS MK (Ta=25°C, VM =24V, 6.8 mH/5.7 Q)

R 5 MR %1 S ME | R | BRI | SR
fPHASE(min) — 100 - -
I/ INFRAE ik o 9 twp — 50 - - ns
twn — 50 - -
tr — 30 80 130
R = A tf — 40 90 140
TS e tpLH(PHASE) PHASE -t 250 — 1200 "
tpHL(PHASE) PHASE -# ! 250 — 1200
ABFLANGR 7 41 B ] AtBLK VM= 24V, Jout=1.5A 250 | 400 | 550 ns
il tBLK
PR I RG AfOSCM COSC =270 pF, ROSC=5.1kQ | -15 — +15 %
I35 B I AT fOSCM COSC =270 pF, ROSC=5.1kQ| 952 | 1120 | 1288 kHz
T TS fchop iﬁfos*’%éﬁ (=I(2L1J;0=|:H52A)‘ _ 70 — kHz

AC HSHRER R

1/fPHASE

twn

PHASE

tpHL(PHASE)

ouT

TR H R, FTRERITALI P&
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(H=%) TIFEMAIEEE
PD-Ta (TB67S101ANG)
4.5
4.0
35
3.0
$25
§2? R
_ _ o : :
IHFERL R T PCB A1 Ja) Fl 22 25 265 B LG /N O
mH, AESEE SR, SV AR/,
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BERF
P-SDIP24-0723-1.78-001 (BAZ: mm)
23.040.3
24 3
o e T e e e e e e I s o
_} S S — g
I
! 12
1.0t ;
= r ]I - e
< I 5
L T
M ]
L/ VR VIV I | R VRV -
I |
1.721TYP 1.778 0.540.1 reroe

EE: 139 (Typ.)
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NRERE

TiE

H TR H B, AT RE R BRI AL B T A, LB B A

TR A
TR FIEG, P A 8 L PR W Y — 3859

b Fr

TR H B, AT RERIAL R

JO7 FH P B
ARSCHRHTR B BB (LG58 . ZE KIS BB, S BT AT DA
TR AR R 5 P 1 5 Tl LT

T FE B
SR LB R U T DS B R /SRS AT P B I3 L 2 8P 8 46 A s SR

IC EREEEm
IC EER
(D) S B Lt B KA M — ALYEATATIR B A A A PO (. P S e (. R e (2

©)

3

4)

(5)

ERCRE T, SIREURLL, R R A 52 4% .

T2 I 2 B ORI 22, PRAEAE S LI K% TC SRR 00 N AN AT KA TR . 278 1 2 0] fie K UE (L
(2 T AT R B AR AN, B AE R B AL 7™ 2 57 O Ik R 75 T 3 PR R S L I, TC & ffese axily
7, FFIBUHFEGRE K. N TR ERECN T FE RO RS R, LA TIE MR E, GIIRG L AR,
T N EDAE DN R E A

R ST m BTSSR L S A, B SN AR LR, AR IR 2 B R 2 B R R RN
HUALIT T R, DAL T N S rE 34 3 B0 LA s i T A A iR sl . IC T it ., S sl
Ko NAEH IC HIRA A BRI IIRERIRRE . 5 FRIRAREE, TR DDRET REA LAE IS IC &% . IC i
FRIERIE, WEIGE K.

AR R TT 0 BN IER R 77 SN R B . ORUE PR A IE G T4 4R IR 1
T30 P AR B T AR S B I 2 X e K WUE (B T IS R B oh 7, R BUAEIR, R RN R i 2 N 52455
BN, AR R T [ SR N IR AR TR, AR L AR R A

JS2 7 a3 A F A COBl i N R A7 5 5% P ) R SR B A (1 g7 75 %) - 1 I D TR s AR e s«
AN R B A SRS SR AE KRR, IC i DC M RAia I n. #5% %t i 5 2R i 14
PRSI, e IC Mk i O B K . G ie ik IC A5 R Z B K . ) 4 if it DC HUE B
NP AR M S B (BTL)E R IC I, BRI R o
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IC ZhFHEE 5

o JA I R

iR ) FL B R AR BR U LB AN — 8 REAE T A 5 00 T Xt IC #EAT ORI o A e th I vyt ity ) HL B2 RO TR A, U2 S R
fibrizad IADIRES .

R I 32 B A A S AR T A e 0 0 i R A0 B 2 3 P A PR B AN E IE 5 A BRE G A IC A AR 2. thsh, LAk
RITT A AR, 5 4E TARfE i iRk S K AL, IC 2 R TG idi %

RRHL LB
PO AN —E REAE T A 16 DL T X IC HEAT ORI o A ROCHLFEBR AL T~ TAF,  BISZEIERR A IR DL«
MU T7 i B S P 2 AT 5 - e 0 die R (I 23 IR R L L B AN R I AR B 3k IC AR AR T 7 %

dans

FEAE IR A IC W BN D R A, Rk ds BUREh &, TEBOTHE 2 HER E, PRAELEAE FTIN R A5 50 T A 2ol i HLE i 46
IR(T). X2 IC HERLEIEF AN kM. 0T IC B LRI & B IC i, ICRIEEZE IC &% . thsh, 1E
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RESTRICTIONS ON PRODUCT USE

o 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.

e 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.

e 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.

o 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.

o 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.

o 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.

e 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.

o 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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