TOSHIBA TB67S539FTG
Application Note

TB67S539FTG
FERLDOIER

BR

TB67S539FTG |X PWM F 2 v /X—RI 2 FINA R—T =B, 7 nv /(0T a—F—HNEDAT v B
VIE—HE— RTAN—T7, 2, 1-24, W1-2 ., 2W1-2 fH, 4W1-2 fH, 8W1-2 FHOhREE— K%
BINA[EE, 7 0 v VR HTEITE AN THZ L CRBICE—F —ZHHT5H Z L3 Tx £9, £72. Advanced
Current Detect System(ACDS)#rea 58 L Tk 0 | SMHT o\ LIS L 21285 PWM EEEEEE)
MAHETT,

TIVr—2av/ —MIRBHBHESNTVWIRNBFERTFMET I LTSEL LTV ELCEHOLDTT,

ZD=H. BELTLWBSIARIZOVWTIERIEZT 5D TIEHY FE A,

HHERICOEELTRET—EO—FEITRHERLIZEL,

© 2021—2023 1
Toshiba Electronic Devices & Storage Corporation

2023-04-03



TOSHIBA TB67S539FTG

Application Note

B ittt ettt e et eteete et et e eteete et et et e ateete et et e ateateera et e eteateereenteteateateereaneas 1
=50 1= SRR 4
=SS0 o) o 51 T 4
IS Ly S 4
N x B 2 = SR 4
T 11 1 NG 2 SR 4
B T T U T R ettt ettt 5
B SLEEP X T 7 207 S0 3 Y oottt 5
B.L.2. CLK T 7 27 3 8 i ettt 5
B3 ENABLE T 7 2027 & 8 3 oottt 5
B.LA. CWICCW T 7 20 20 02 oottt ettt ettt ettt 6
3.1.5. DMODEQ, DMODELDMODEZ T 7 2% S/ T 2/ oottt 6
3.1.6. Selectable MiXed DECAY T 7 /7 L/ T 2 ittt sttt sttt st 7
3.1.7. ADMD (Advanced Dynamic Mixed DECAY) T 7 2/ 2/ T /oot 8
BuL.8. RESET T 7 i/ 2 T o oottt 9
B.1.9. TRQ T 7 i/ S T o oottt ettt 9
B.1.10. MO T 7 2 S 8 ettt 10
3111 LO(T T R T St A) T 7 T U T et 10
B, B B T D U N T ettt ettt ettt 11
T = ==X/ Foy == o P T P e TPV 11
LN B B A =k i 21 = e P e OOV 11
4.3. OSCM HIRELRIE F I3V E U T EIEBUT DUNT e 12
44, FavEVIRBBEELSERBOEERBERITDUNT s 13
B R B R Bl B .ottt ettt e et 14
B. L DB B B T e ettt 15
7. T FAEIER ...ttt ettt ettt e e ete et are et e ateareanens 16
FA = by == B I o 5 TR 17
7.2, B 1 GND BB/ K o oottt ettt ettt ettt 17
R T == Tl SRS 17
T I N A e SRR 18
ETR 3 A ST 2= = SRS 19
E = b = I @ o A= =8 1 RS 19
Ak TR /2 < 1 NPT 21
© 20212023 2 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

X
L1IVM BIEEEBHE UVLO LB UME oottt n et en s aeseas 4
BUASLEEP X B A S /% ettt 5
3.2 MIXEA DECAY F A S I/ ittt nn 7
3.3 ADMD A S i ettt ettt ae e aen 8
3.4 ADMD B A S U (TS B oot 8
A2VREF T TAE Y BT T Ih oottt 11
4.3 EETIERS (fchop = 100 KHZ DIFE) wvoviieeeeeceeeeeeee ettt 13
4.4 EEBTERS (Fchop =50 KHZ MFE) cvovieeeeeeeeeeeee ettt 13
S R ST D =7 14
S S D L =R 14
7.1 FBHEIERII ..ottt ettt ettt ettt e et et e et e et tenn e 16
Bl BE TS U R ettt 18

R OBASLEEP X T 7 U U 0 oottt 5
2R B2 CLK T 7 7 S A s ettt 5
2R B.BENABLE T 7 27 S 3 oottt ettt 5
R BACWICCW T 7 U S T ettt ettt ettt sttt sttt sttt en e 6
% 3.5 DMODEO, DMODELDMODE2 T 7 27 3 T Y oo 6
3= 3.6 Selectable MIX€A DECAY T 7 2/ I/ A 2/ ittt 7
R BT RESET T 7 /7 S 3 o oottt ettt 9
2R 3.8 B R Ay R R oottt 9
R BIOTRQ T 7 i S T ettt 9
2R BAOMO T 7 T S T et 10
ZR B.LL L0 T 7 i S 8 ettt 10
E R AV L=l 1 R 2 R 11
R TAEBRIRFR O T U I oot 17
© 2021—2023 3 2023_04_03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

1. ERERE

11. B REE DB 1EHH

TB67S539FTG % ZfHATEL ([2H 7= . IC ~i% VM, VREF S ~EEFMALEIZ/2Y £4, VM E
JRTBJE O KR 35V (7 7 T ¢ T TEA, BERPH : 4.5 ~ 34V OFPFANTIH AL &0,
BWIROBAICEIT D A/L—L— M, 0.06Vis LLF &2 BRI TR Z S0,

VREF ¥ I XEEEDH : 0~3.6 V TIAL &0,

VMEN & / \
W(mln) 45

\
/ UVLORRRREE : 4.0V(1Z) \\\I, UVLOMHIETE - 3.8V(iE)

VM

ov

B 1.1 VvM B)4EEEF & UVLO L & LME

1.2. BRIV —T R
AIC 1Z, WL ¥ a2l —HX—IC L HE—EREEZFEHR L C\WEd, 72, KEBREERLE (UVLO)
R L TCWA T8, IKEREEROEENELB I L ET,

¥, VM EEDORLERERNL S EF/ALE T (R EFIB)RIZITE — % —8ifE4 OFF WRi&IZT 2 2
LMW LTS, BREENLERREICR> T ANEFEYV R TE— —28fEsE T
EEW, Eo. R &E~5’ NS L’CZ‘P% BRI 5 2 L 2R LET,

2. HABR

F—Z —OEMRITEERIA 1.8A L FTA MHH 2 0) TR Z3 VW, EEHERM (AFRBREIRE 5
PRBCHR, ERES 72 &) 1T Ko THREMCH A ATRE R B KBRS HIR S v E -, BIYEEREE T CEGHR/9ZRT
iDL, FFEELZEZRVHEI T, REREREICRENZEEET L0 BEWELET,

3. FllEA S

VM BIERMEE SN T ZRWIREETE Y v 7 AMEER AN ENTZHETH, BEANICLSEE
FAELRUVMER E 2o TEBY 30, BEFRBEATNIANES D Low L-UULIZERETEL 2 &%%Hbiﬁ
oy 7 AJMERIL VINH)= 2.0V0ER/)N , VIN@)=0.8V(H K) T 3.3V ZDANMESTHHIENTHE T,
TNH T AP 100 KRQUEHE) Z N L TR Y £,

© 2021—2023 4 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

31. 77293 VK
3.1.1.SLEEP. X 77 >¥9>ay

—BR)—TIZHREN L. BEEEHET—RICRETHLT, BB HERTSD)AE MR H B
(ISD)DEEIZL A H3&%Hl OFF RENSERSESHZENTEETT , SLEEP X=Low [Z§35Z&T.
100ps ZIZEEHE—FELRYET, SLEEP_X=High # A H#%. 1I0ms(ER) CEESEAEIRLET,

% 31SLEEP X 27>9 %3y

SLEEP_X YAy
L BESE— R(Fv— VR 7EIE, VCC Reg f£11)
H 1R EE
H
SLEEP_X
L
:E_/)-l_%'!?.lﬁ
RER LR B
100us(5% 1)
E—F BEE—R H#ENE—F

3.1SLEEP X %A X 7
(E)SLEEP_X ¥ 7-1Z. MCU 72 & ® Logic 15572 bl 2 BV E 97, FFIZ 5V X° 3.3V 72 EOEJITHK

iz LT Pullup 75 &9 RGE8100%, BE5OMNH EAVEEZ 0.1ms ARl Ty H ERD L) Lnﬂ%‘%
kﬁﬁb\biﬁ”

312.CLK 27> ¥av
CLK Z & iZERAN 1A FET, Up =y P TEZHRMENET,

#& 32CLK 7729 Y3y

CLK Ty a v
1 Ty Ty TIROAT v T~
! -(RITIR BB 2 R FF)

3.1.3.ENABLE 2 7>¥9 <3y

ATy B 7E'—4—E#o ON/OFF 2810 x4, £—% —8E) ON (295 Z & Tl DOE
BIHIE 2N Bs S 4L, OFF IZ8RET 5 Z & T MOSFET 28 OFF L, HiJjignA A = 2L
D i—j—o

# 33ENABLE 7729 ¥ay

© 2021—2023 5 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

ENABLE Ty va v
H 177 MOSFET #iff: : ON(# i #h{F)
L 177 MOSFET #i{E : OFF (Ei{EfE1L, A A U BE—X 1 X)

3.1.4.CW/ICCW 27> <ay
ATy =2 —ORER R EY 0 B2 F9,

& 34CWICCW 27293y

Ccw/CCcw Ty vayv
H 1E#5(CW)
L WiiE(CCW)

3.1.5. DMODEO, DMODE1,DMODE2 27 >¥9 <3 >

AT v T nfREE UV ALY, =X —BETORE— N BSOS L TOWET,
B R %IT, IROHE CLK @ Up =y P TE— RBUIDFD Y £4, U0 &%, ET57mo
R OHITWEXA~BITLET,

% 3.5 DMODEO, DMODE1,DMODE2 27 >9 ¥ 3 Y

DMODEO | DMODE1 | DMODE2 Ty gy

L L L 2 FRhRSE

L L H 1-2 FEfbR4 ()i iE
L H L 1-2 FEbRA(D)ER iE
L H H W1-2 R E
H L L 2W1-2 tHJbRE R E
H L H AW1-2 FRIEhE R E
H H L 8W1-2 tHJabk% R E
H H H 8W1-2 tHJabk% R E

© 2021—2023 6 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

3.1.6. Selectable Mixed Decay 7 7> < 3a>

Selectable Mixed Decay & (%, EiE4 (Decay) M O EHiAI14 B4 112 X 0§15 T X 8468
27220 £,

Mixed Decay filffl H{&l%, Chrage. Slow., Fast ® 3 SOHfHZUV EZ 5 L TEALET,
DECAY #tFI2 £ 0, Z OEEFHIEZ 4 DORENGIEIRT H 2 ENr[EE L 20 9, ERIREET
ICARRERZNVEZT-EBE1E, ROFa v ZEBMI 00 R BORENKMR SN ET,

% 3.6 Selectable Mixed Decay 27 >9 3y

DECAY2 i | DECAY1 ¥ £ Trrrvar
L L Mixed Decay
L H Slow Decay only
H L Fast Decay only
H H ADMD
fenop

Tout

Mixed Decay (Fast 1/ 37.5%[E |

Slow Decay only

Fast Decay only

N
1 fcuop cyele:OSCM % 16 clock

3.2 Mixed Decay ¥ A1 X >/

F AT F v — IHEE-BIEEHREAT S0, BR{ELTWET,

© 2021—2023 7 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

3.1.7. ADMD (Advanced Dynamic Mixed Decay)Z 7 >9 < a>

ADMD (3R B — & —|THiL B il & T — % — 0 D IR~ 2 IO M T & B L, i
PWM %’Jﬁﬂi’ﬁb\iﬁ“ ADMD OEARL —7 LV AFTRO LB TH,

fcaop
- | NF&&H |
BEBPUE  mmrdomomordoomendeneesd ------------------------------- R S S S S

)Advanced Dynamic
Mixed Decay threshold

; ; | Slow
* ADMD 4 m (ADMDth) ;&E%M (NFth)XO 95(4:“%)

Charge Mode NF i} — Fast Decay — ADMDth #iHi — Slow Decay — fcuop 1 cycle — Charge mode

E V '

fcuor 1 cycle: 16 clock
3.3 ADMD %A X7

T A7 F ¥ — MIKRE-BELHAT 720, BiifbLTWES, 24 17 F v — FADEIZZE
fET9,

IS D ) A AFROIAIR T PIC X A EREME A2 LT 5720, T EBOEET 4 VE—DBRESH

TUWET,

FH+TAHE—2—0 LEN/NE <. ADMDtblank HifHNIC ADMDth(ADMD BN ERME AR ET 55
A1, ADMDtblank #ifE#%iE# 12, Slow BIfEICHI D bV £9, ZDHE4A. ADMD EififE(ADMDth) i

a)’z“fﬁ“%{ﬁﬁ(NFth) X0.95(E#E) Lt/ &< 2 £,

fcHop

NF 7 4 v 2 — (390nsff}‘i$)l
—> ! P

|

ADMDth

..........................................................................................................

_’ 4_
' ADMD {7 1 v 5 —
ADMDtblank (390ns 1)
(2.81 ps 1)

>
| NFtblank
1(1.41ps £=YE)

3.4 ADMD %A X7 (7T %> ZHiH)

FRAIVT Fo—NMIEE- BMEEHBAT A0, BEELTOET . 2I3V T Fry—FADERSEETY,

© 2021—2023 8 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

3.1.8. RESET 27> a3y
N OESAZVILT S LB TEET,

#F 37RESET 77 v o vayv

RESET Ty va
H B A
L 1 ENE

RESETZ 72 & & OFAERITILLTO LB T,

# 38 EXAV Yy NMEOWIHIERA

JilsE— R A FHEE B fHE RS A

2 FA bk 100% 100% 45°
1-2 FHJbfs(a) 100% 100% 45°
1-2 FHJibfs(b) 71% 71% 45°
W1-2 A b 71% 71% 45°
2W1-2 FH ks 71% 71% 45°
4W 1-2 FH ks 71% 71% 45°
S8W1-2 FHihfisé 71% 71% 45°

319.TRQ 72793y
A+ T, BE—F—D M I ZHELET,

# 39TRQ 7y o vav

TRQ1 ¥+ A7 TRQO ¥ A 77 Ty vay
L L ~V 7 32 %E: 100%
L H kL7 3T T5%
H L L7 B E: 50%
H H V7 3 TE: 25%

© 2021—2023 9 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

3.1.100.MO 27293y
AEDERAZHRITSHENTEET., MOWHEFOHEAF 10k ~ 100 kQ D FILT v THEINT 3.3V
HLLIEVOERIZESRE LTS,

# 3.10MO 772 vayv

MO Ty var
H(Z VT v ) U DN E LA
L BRI HE

3111 LO(ZS—®E 7577023y

LO 77 v 7 g i o —MHEESREMEI O - BRI, ANRICE R & L CH T 2 88E T,

=T R A Vim D=, #REE AT 554813, LO1, LO2 45D H 1% 10 k ~ 100 kQ O~
VT THPTT 8.3V b L IE 5V OFENMICHHE L T 2 &0,

W LOL 7 L ~Ld Hi-Z (N MOSFET 78 OFF) & 72 0 97, = 5 — i HHiBgRE GRZEL (TSD),
WEF ASD). MBI HAIT T LU L (NE o MOSFET 78 ON) & 72 v £,

VM EFEOHFHRARLA Y — 7 — R T2 7 —MHEM#EREE2 L7254, LO WHIXmEE [EFRRE Gak
;) IRED £9, LOMGFZEH LARWEARIT., Miaed—7 e LTLEEN,

F7-. LO2 W1 TSD 2k L723&8 D4 Low & 720 £4,

#£ 311077 v ovav

LO1 v Hi /) Ty vay
H(Z VT~ 7I) IEFIREE (@ EEIE)
L AR H(SD), EEVRH (TSD)RRE
LO2 s/ Tr v a v
H(Z VT v i) IEFIREE (@ EEE)
L R (TSD)IRTE
3.3Vorb5V

g TIT TP
(10 kQ~100 kQ)

b ‘
MO ¥+
— | LO1/2 ¥+

SEANATES (L, IS AR S 70, S - i E L TO S HEERH Y £,

L0 i D ZHEH OV E A

AICHOI AT LE LT, SLEEP X=L KfiZ ICHHI D L F = L—Z A5 1 LEE I A X > TWEd,
SLEEP_X=H T L F 2 L —F —Z L H LiF T & £9705, Z OB O RNEBM B FET D720, LEH
EE L CHEWNES Logic DIk Z I L CWET, TD/d, KB C, —B L0123 Lic2v £9, L0 %
WRE =4 —9 2558613, SLEEP_X=L=H ~GJ&FD 100 s (R IME 5D~ A7 BV L £,

F72 L02 12OV TE, et T X M B L TR Y . AT O/ L 720 F97, W EFRARE ADRFT,
W ~T T v 7SN TV DA, BIROEIVIABZNREAELETH, KIC~OIEREITH Y A,

© 2021—2023 10 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

4. EERFBICONT

41. BREBROFTHERICONT
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O?CM IHFHA—TEF (X GND a—rLI=RETIE. IC RS TEHEIE RSN T=BRE foscm2=914 kHz(#E
#).
fcror=57.1kHz(GZ#E) TEELE T,

Fa v v VA E LTS E . BIROIRE D D 5 72 OB O BB H 2N £33, IC P
DT — MAKRN EFT D70, BEBRE SRV EY, Fa v O 7AEEEZ TIEG. RO )
WifF & £ 08, BRI 238 X 5 ATREMER H 0 £,
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WM R BN T, T a v ELTHEEMNEI DD AL v F o THEBREX Y | BEMRKX
<70 ET, BRI AEBETZEETTF a v VLV EREY L. RERRICRDEEETFa v
Bk A TP T 7EEn,

Bl 10 F 2 v v JJEHE#(fchop) = 100 kHz D4

ATV TBHEHNRL

A
\ 4

dl il i
e » o

>
fchop = 100 kHz fchop = 100 kHz fchop = 100 kHz fchop = 100 kU

A
A 4

FaVEL T OEBA SN (- RAVF LT BE/RBRBHKRE)
4.2 SEBFRF (fchop = 100 kHz DB E)

Bl 20 F = v v 7 AR E(fchop) = 50kHz D64

ATYTBHIEN

< >

REERE
fchop = 50 kHz fchop = 50 kHz
N~ -
—
FavEL T ORBMNDEN (CRAYFUTRE/FEREHNIPEN)
43 EEBRER (fchop =50 kHz DIFEH)
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IC DY x> 7 v a REN 160°C BEM¥ICE LA, WERIEIRE 2 ME X | 1773 % OFF JIRAEIC
FZyFLET, SHEBDHLD /A XFRGAF L DIREHZEE TS, IC NERT 5 psUEHE) O R REFHIFEZ R
THYFET, BEWR %I, EFROFRAEZIZAZ -, T— FICRETH 2L THRET 5 2 L RFRET
3, TSD HfEIX IC MEFRE L -GAICHRE T 2MAE T3, TSD B2 BMAICIE 325 L 572 2k
FFETET TS0,

F v FRE
_______________ . : N e P T
« ERBIERE ’i‘ S‘?@%Mﬁﬂjﬂiﬁé g
 mEEEE T B EBI g
! 5 us(2%) ! :
B 5.1 TSD BifE

I EEEHREIEL. SEETHYRLEETEHY T A

- (EEERHEEEE (UVLO) ITDLVT
VM S EUNEEN, 3.8 VUEEHELL T & 7o =354, WERHRIE M & . HE % OFF JRRElC
L%9., UVLO #i{F#%IZ. VM S FEIINEEA 4.0VEERELL FI23+ 5 2 & TR & 720 £,

- BERRHER (1SD) ISDWT
=2 — T EE EOBRN RN SE . WERLERE M@ & . )4 OFF IREEIC T v F
LET, AA v F 77 EIC X DBEELZRET 5720, IC WEBT 1.25 ps(EHE) O REH R 25817 TR0 £
. HERREEIT, BEOFRAELIZIAZ AL T— FICRET D 2 & THERT S Z L NATRETT,

T S

* ERBERE 0 SEETR LR e g
T RETEBEEE AR B FHIT g
: 1.25 ps( %)
B 5.2 1SD &k

F: EERRMERL. SEETHYRETEHY T A
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IC NHET2EINIHAD T PR THET 2E N vy vy 7 GLNEIEEA HE T 58
FFHTENTEETS,

Pp = Pp(out) + Pp(bias)

« ARG U PREZ—EDOMBES
B R T o2 —EHOWMBEEIPolout)ITH 7V vV EFDO M7V AZ—IZ Lo TIHBESNET,
Pplout) =H 7'V v 24X Tout (A) x VDS (V) = 2 (ch) x Tout (A) x Iout (A) X Ron (Q) ...... (1)

Ty — D OB S EBIEY @ FIE HERAR) 1278 T IO P UL F 0>
LBYRAHETEET,

Ron = 0.8Q, Tout (peak: Max) = 1.0 A, VM =24V .45 & FitD Ko ICHETE £4,

Pp(out) = 2 (ch) x 1.0 (A) x 1.0 (A) X 0.8() = 1.6 (W) .eeeeeeiiiiiiiieieeeeeeeeee e (2)
« vBYys Lt IMRADHEEES

nYy 7 & IMFZOWHEE T Po (bias) ITEIERE & 45 IERFIZ 401 TR L £,

I OIM3) = 5.4 mA (F=%g): Eh{ERE
I (IM2) = 4.8 mA ({=H%E): (= 1Rk

HJTRIE, VM (24V) IZEERE ST ET, (1775 VM ICHERE SN2 EIREIC K 0 158 S 2 i &
NBWAAL v F o 7352 LIC L VB S EROER

HEENILLTO LS ITFHHRETE £,

Pp(bias) = 24 (V) X 0.0054 (A) = 0.13 (W) .. eeenneeeeee et 3

- HEES
FHEAQ2). G)DIEN BRI Z2EEES Pold, ITO LI IZFHETE £,
Pp = Pplout) + Pp(bias) = 1.6 + 0.13 = 1.73 (W)
k. B—F —IFEERF(SE LR OB ENILLTO X D ICEHRETE £ 7,
Pp = 24(V) x 0.0048 (A) = 0.115 (W)

Fio, AFX N E— FTEEEILIEL 2 LT, WEENEZMADENTEET,
IM1 = 1pA (max)

R BEBEOET—X —EIETIL, BIEAT v 7 OEBRFCEENR PWMIZLD Y v 7L Bt L > TF
BIEMITEHEME L VIR 220 £9, EREHEMEE 2585810, Bl SR 28GREHIBE L Ty 32dkaT
iztr-o7= b, ~—Yra2ffo THRELTWEEEET L OioﬁEU‘LiT
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= B N |~
SHSIEES
5’ 8’ @) E ﬁ Ol 5 5
gz olZIERlR 3.3V or 5V
,47—|E' & HoiA|A l_;-)7
J] 24 23 22 21 20 19 18 17 [YH
DMODEO |, 16 102
DMODE1 06 15 Ié}?éEP <
DMODE2 97 14 -
3.3V or 5V/§ OSCM |9g 13 [ RESET
, ] MO |0 o 12 | AGND VrEF
n£ PGND |4 1 LVREFB
NC |34 10 | VREFA
NC 39 9 NC
,47————” 1 2 37 4 5 ,ji 7 8 ||_—-—,7|7
AL ZIEQTEIERTE S
Dz Doz 2
A Ol o|ofk ©
n N
; & &
X 7.1 ki FAE R
SRERAIESERTHY . BEJHERITILOTIEHY FEA,
© 20212023 16 2023-04-03



TOSHIBA TB67S539FTG

Application Note

71. B FRAa YT —

IC ICEINTEL BIRETELEN. BLXO /A XY P27 NOEOER T ~EEMED 2> 7 v — 5 s
LTLKEE, B, arF o —3TEXA70F IC O < ICHETEL 2 L 2 HERE U E4, Hrlckt T I v
Jarr ot —%IC HFICEEELS 2 & THRBERBOEREERSC ) A X eMZ 5 Z EIHRITT,

® 71 EBRIEFAa VT —HREE

1EH B ZAENE it
EBEaVTUY— 100 pF 47 ~ 100 pF
VM-GND F§ -
vSIv s ToY— 0.1 uF 0.01 ~1pF
VREF-GND P4 +S3vHyarvFog— 0.1 uF 0.01 ~1yF

*VREF-GND BlIZ CHERBREICEhE. BEICHRLTaVTFUob—EHEEZ RIS,

*E——RREHCERNI UG EICE TR, EMMmEAL . HEBUNDI VT Y —2FERATS
BRELARETY,

7.2. IR / GND R/ 2 —>

ZOIC Ti, FZ VM, AGND, PGND_x, OUT _x+, OUT x- (x=A F721% B)/ ¥ — 2~ L KEN
DIND Z ENBEIND T2, BfRA VB —F AR EORBEEZZ TR E )+ 7ol 42— & Hf
RNIZE FT LD BMWE L ET, £mEE Ny r—Uhnid, 1C Bl O BEMR 2 b Rk GND ~#iz
WG LMD THEIT /R D7D, BGRGH 2 BB Lo ¥ — Gtz LTSRS,

73.£a2—X

WEROFAEL IC Sl L7267 8T, i IC RERMATINGT 5 Z L 0N S BT 1~
~NTHETIRE 2 = X FAD ETHA KIS, IC 1T, Mt KEK A B2 TV Tr o cfdft, B &
OB AMT N O HE SN D RFE NSV A ) A R ERFIRTHEST 22 L3d . ZoREE IC ICKE
PIRAURET 5 Z & THRIERLFEKICEDL Z MDY £9, BT 2 REROMHAZHE L, HELK
NRICT D720, & 2= XOFECEER, fHARIBKALE R & OMY 2R ENLELE 2D £,

Zo IC IZIFHMCE R R ER S iz Z L a2t L. )% OFF (23 2 &M HEE ISD) 2
SN TWETR, HOEWLRMNT IC ORELRIET 2 b D TIEH Y A, BHEHHREIFEEERI3H
RNITBETCREZ MRS D & O BV L ET, MR KERZBATSG L, THMTEDRIIC L
V) I FEBR HH RIS AN IE B IS EE L2 2 Lo, BET S A0S IC 2SREET 2 areettinidH v £9°, £/, @&
TARAEE T 72356, TR GIERPRIUC L > TE IC BEAR IR VBIET 2L AH 0 £7, BE
TURRED MR E L7235 812, 2 IR R G SN D 2 L0, /A R K DRREMEZPIIE T 572, & ik
HEIC BRI 2RO 2 &b, HDAMREC KX > TBRT LI L 2N B SNET, 7
W=D LaBE L, RERENMGT D Z L2l 5720, BFRA~DOE 2 — AEHZBBRWELET,

© 2021—2023 17 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

8.8ESVF/INE—

P-VQFN32-0505-0.50-004 B mm

4.1
3.5

1oooooon

ii 0.3
aooooood

=
—

0w -

a =an T
—
— =
000000008

0.65 0.60
B 818&ESVKNRI—Y

aEE

- RICREDBEVRY . TERFOEMIIYA—FILTT,

- REHIE JEITAET-7501 Level3 ¥ L -3 BANKTT,
LE. BB L CEROERESE. TL2ECELT—UORIEETHLEE A,

- BERICTEREFH(FALEFTEGLE)ETHFEL. BEHROFEICH T
HEEITH>TLIEEL,

- AEHORIIEBEOMROTELEERICTTRT LOTEHY FRBA. INSRTHET
BROTEEZRBELDIHE, TOETHFALAENTLLESL,

B LUERICELTE, ARRICETIRFOBRS S UARGNERAEND
BBEOIIRGRAEL S CHRADLE, ChITR-TLEEL,

© 2021—2023 18 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

NHEATORER
1. 7y /7K
a7 XNOKET v v 7 [BIEEIER: ElE, BEieZ2dlT 5720, —HA4A - it LT\ 55
ENRHY E7,
2. ZEfl[Al

SR, P2 D720, —EE - gL THW L HERH Y £,

3. XA T F¥—F
HA I T F v — NMIEE- BEEZHAT 5720, H{b L TWAEE23H Y £77,

4. J& a5
ISAERGNL., 2EFITHY . BERFHIBEL T, o0 iR T T F &0,
T, TEMAWHEOFEROFFHEZIT) LOTIEHY THA,

EAEDTEEELIUVSEVER
FEREDIESEHA

1)

(2)

3)

(4)

(5)

MRHR R ERITEEDOER D, EO 1 S>OELBERFZ Y & 2 TR R WEEK T,
BHOTERDODNTIICH L THBIAZENTEER A,

Mk REM B2 5 LE, BEBIOHILOBERK L 720 | EE - BRI L AEERA S 2 &
N £,

FNRAADWZEL, ZLED, FRITEROT T AL~ A FAOWEGIZ LN TL &N, &
TV E B e I RIEMS 2 2., i, ISR XL OBILORRNZ 2 57200 Tl kA - B
BEIC I VEELAZASIZENRHVET, B, HELBIOELEVWOEE CTHEE LT A AT
EHR LRV TL &N,

WO IC OEFEDLE I RERNTLNFET 2K S, WERERE 2 — X2 L
TLIESW, IC 1T e KER 2 A 7oV TG, R oL, 38 L OM-CA R HRFE S h
DEFNSNVA ) A X ENRRTHIEEST 22 083H 0 . 2R, ICIZKERA NHT 5 Z
LT, B RKICELZENRH Y ET, BIRICE T 2 REMOMHEAZEE L, 224 Rk/NR
(T D72, b a— AOFEEWIRRH, fHARBSALEZ: & OO R ENLE L 2D £,

E—HF—OFRENR Y aA LD XD RFHEEANDH HTE. ON KO ZENEFRS OFF KFoif
FEENC L B AmMEDOBRICER S5 T 34 ZOREEHED 5 WITIREE &2 B 14 5 72 O O {5 A
R TS, ICBEE LGS, BEEZRASTZVIRIE - BKIZESTZVTHIERH
nET,

TREEEERA N SN TWA IC 121X, BELZERZMHAL T EE W, BENRLERES.

PREEFSRENENMERE T, ICMIET 22 NH D 9, ICOBIEIZLY, GEEA-T-D M -
FKICESTZVTDHZEDRNHY £T,

NI =T o TBIOL X o L—F =7 EOSRES ANBLOGEFEa T =72 L) LA
il (A= —72 ) OBEITHIZEEL T ZE0,

ANBLOEAREa T =72 80 ) — 7 ERMBREIWEAICIE, IC O DC EER KX
< E9, ZOHNEEZ ANMEEMENA Y —h—|Z#5T 5 & WmBHROBESLIC O
BPEIC LD A — I — D% « FEKICELZENHY £ (IC BERLIIE « AT IHHENH
DET), Ko DCEBEZEHEA L — I —IZAJ1T % BTL (Bridge Tied Load) ##t 7 D
IC Z WA BITE BN LETT,

© 2021—2023

19 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

FERLEOBER

(1)

(2)

3)

(4)

ﬂ%{}lb*ﬁm@ﬂk

E@()lufﬁm@ﬂk (ISD) IZED L O G ETH IC 2 Ri#ET 2T TEH Y A, EMERIX
RMNTIE EETIREE %ﬁﬂs@'ﬁqé LoOBEWNLET,
Mt REM E B2 72670 &, THEAFERDUC LV | @E R R A E 5 IZEE L 72 h
S72 0, BET SR IC 753‘55@% L7z T5Z23H0 £, £2. 8E%. ERFEEESIT
NeelF 72856, THEAFESCRRICE > TiE, ICHREAREICEVET LR £7,

At EAR ]

AR AR (TSD) 1%, EDX O RLETH IC ZR#ET 20T TlEdb v £ A, EFERIT
BN BRAE 2 fEER D X 9 BREWLET,

e K ERE 2 B A TR L72Ea e L. THEARERIRBUC L 0 @BV R AN TEH IZEME L
IRin-oT2 v BIET S AN IC ﬁ‘iﬁ&’i% L7Z0$22L083H0 F7,

TG

NRI—=T o7 V¥alb—H— KIAR_—=7plo, KERPHHAT D IC O HICEL T
%, EY) e B EATV, BEREAIEE (Ty) LRI XHICEGF LT3, Zhbo IC
ITEFEHEARFTH, BORAE LET, IC HEGRHDBA 27206, IC OFMOIKT « Fitsh
bt~ BEERFAT D52 ENH Y 3, Fio, IC OFEULEN, FRITHER I TWDER~D
%@%%Jﬁb“(mﬁrb“(<téb\

BULY, ECES

ET—H— WA Ny 7 BB E T G681, BE— X —OWRENORETE—F—D1Db

BIR~ERDNRAIVIAS E T DT, EIELO Sink i ﬁ#méwﬁA IC OEJF . 12 E

%uh CERFTHIRENNHY £, WEENICL Y ERG . WO N ERELEEE R0 &
k—IJX|3<|‘L/VC< fuél/\

© 2021—2023

20 2023-04-03

Toshiba Electronic Devices & Storage Corporation



TOSHIBA TB67S539FTG

Application Note

SMSmYFHEDBREN

BRAESHEZHE IV ZOFEUALLVICEHARESHZUT &t E0WVWET,

AERIZBEINTWAN—FIIT7, YVIFIIT7ELVVATLFEUT TR&ER] EOWET,

o AEDICEAT HIEHRE. AEHOBHNEBX., BHTOESHEICKYFELLICEREINSEAHY F
ERS

o XEICLDLUUHDEBFDREL LICAETHDEHBERZZELET, -, XEICLILUHDBFOREE
BTABHAGEHEN T IIEETH., DHENBIT—ULEFEZMAEY . BIRLEY LEWLWTL &L,

o BHITHE. EHEMEORLIZBOHTVETHS., FERKR - A FL—VHEBE—RICSERFEDEIIHET 515
ENBHYFET, REARZECHHAELGSIE. FEROREFORECLY Ed - B - BMENEREIND
ZEDHEWVNEKSIT, BEHOEEIZENT, BEHEON—FII7-YIFIIT - SRATLIZBELRR
SRHAZITICELEEZESEVLET, B8, RAPBLUVFERICE LTI, AHERICET IRFTOER (K&
B, HBEE, T—E2—b, 7IVSF— 30/ — b, FEEREEENV R TV IHE) BLUEREGN
FRINZHBORIRGRAZ., BEGPASELEEZTEED L, AT TLEEW, £, LREHE
EICRBOAZT—4. B, RELEITRITHEMWEAR. T05 3L, 7ILT) X LF 044G RE G %
ENEHREFAITI2BE1X. PEHORGFERE LU RATLLEETHRIZEML. BEHOEEIZHL
THERAAEZHHLTLESL,

o AEZIX, BAICEWNRE - EEMIAEREIN, FLEZTOHEORENES - BRIZEEZRIZFTR
N, BALGHEBREZSIERIIZN, L LLEFHBICEINLGEEZRIITENAOH DM (LUT “BE
A& L0S) ICEASNDIZEFERIATOWERAL, BIELEhTUOWERA. BERARICZIEFEFH
BEEMEES. MZE - TEHMISR. EEMSE (NLRTTKR])., HE - @k, 5E - s, XEEs
HERS. PAGE - BREHIEHHES. REL2EEHS. FHREHS. REEERBEENEENETTHA. AEHIC
BRI ET 2AREBREET. BEARICEASINLIGEICEK., SHE—U0EFZAVETA. &
B, FHILNHEEREOFE T, FEHEEWeb B4 FOBBIWAEDOE I+ —LMSEBNEHLELCES
L\o

o RELGENE, BT, VN—RIVP=Z7YLYT, B, RE., B, BHELLVTESL,

o AEFZE. ERNDES. RAIRUGHICEY., BE., FRA. REZZELESATVWSRERIFERT S &
FTEFEEA.

o RERICHE L THIAIEMBERE. ERORKKRNINE - ICRAZEHAT 500D T, ZOFEAICELT
LHRUE=ZFOMMMEEZDMOER ST 2RIEFIEIERIEDHFELITOIDOTIEHY FHA,

o AliE, EMIILEZNFLIEBTHELUNAEELE-EHEENLVRY ., HBF., AHUGE L UEITER
ICEALT. BARMICHERMICEH —YUDRIE BEEEEDRII. BRMEDORIE. HEEM~ADEHOR
BE. BHROEEEDORIE. F=FDEFDEBRERIIZECHAINICERLLEL,) ZLTHEYEHA.

o KBS, FREXREHITEESINTLWAEMERZ. RERIREROFARZFOEN. ESFRAOCEN. b
HNIFDMEERAOBMNTHEALGEWVWTLLESWL, -, BHICELTE. TMEABRUNEES
&1 TKEWMHEERA ) £, AL MHEEESZESTL. TNODEDHDECAIZKYDBELFE
H1ToTL &L,

o ABEEMROHS BEMLE, HMICODETF L CRHAERZBENCHTLUHELEROAZTTHBAVAEHLECES
W RESOTFERICKELTIE. BEDYMEDEE - FHZHEHT 5 RoHS 55%. ERAH I REEEE
SETHAED L, KWW BEFITHEET SH5ES THEACESL, BEELAIMNDESEETLEWNI &I
SVAELCH-EBEFIZEBLT., stE—vnERZansrhEd,

RETFNARKANY — I =T

https://toshiba.semicon-storage.com/|p/

© 20212023 21 2023-04-03

Toshiba Electronic Devices & Storage Corporation


https://toshiba.semicon-storage.com/jp/

	概要
	1. 電源電圧
	1.1. 電源電圧の動作範囲
	1.2. 電源シーケンス

	2. 出力電流
	3. 制御入力
	3.1. ファンクション説明
	3.1.1. SLEEP_Xファンクション
	3.1.2. CLKファンクション
	3.1.3. ENABLEファンクション
	3.1.4. CW/CCWファンクション
	3.1.5. DMODE0, DMODE1,DMODE2ファンクション
	3.1.6. Selectable Mixed Decayファンクション
	3.1.7. ADMD (Advanced Dynamic Mixed Decay)ファンクション
	3.1.8. RESETファンクション
	3.1.9. TRQファンクション
	3.1.10. MOファンクション
	3.1.11. LO(エラー検出フラグ出力)ファンクション


	4. 定電流制御について
	4.1. 設定電流の計算式について
	4.2. 出力設定電流補正について
	4.3. OSCM発振周波数とチョッピング周波数について
	4.4. チョッピング周波数を変化させた際の定電流波形について

	5. 異常検出回路
	6. ICの消費電力
	7. 応用回路例
	7.1. 電源端子用コンデンサー
	7.2. 電源 / GND用配線パターン
	7.3. ヒューズ

	8. 参考ランドパターン
	記載内容の留意点
	使用上のご注意およびお願い事項
	製品取り扱い上のお願い

