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0 0 0 ‘B & BANKO FI S ATHHEHIN -
0 0 1 ‘B BANK1 FIEBATHIEHA
0 1 0 ‘B BANK2 HIBITHIEBA .
0 1 1 ‘B & BANK3 [T HIERAN .
1 0 0 ‘B2 BANK4 KIS AT RN -
1 0 1 ‘B & BANKS AT EIERA .
1 1 0 ‘B & BANK6 IR ATEIERA .
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20 2014-01-27




;3

TOSHIBA TB67S103AFTG/FNG
BANKO: iAIzh: #&E 1 (EAXEE)
<D7:D6>
A€/ DA -
7] [D6] e
0 0 T
0 1 AT
1 0 - g
1 1 - 2%
fOSCM=1.6MHz(typ.)
<D5:D4>LixWzN: HEKE
B i
[D5] [D4] -
0 0 loutx40%  (*¥J%f)
0 1 loutx60%
1 0 loutx80%
1 1 loutx100%
< D3>LiAIKz): CW/ICCW & E
L E/EL A -
[D3] IjJHb
0 CCW (fE78HIFF OUT+5| L, OUT-5|Jii:H) (*47%5)

1

CW  (FE7eHiF OUT+5II:H, OUT 5I:L)

<D2:D0> LXKz SHHRE

EAEAA .
[D2] [D1] [DO]
0 0 0 FEHLEE (2 B SR) (“BTLE)
(%)
0 0 1 PR
0 1 0 HB R (RELU(A))
0 1 1 Wz —H 5 HE
1 0 0 HP R (K A(B))
1 0 1 118 B
1 1 0 116 B4R
1 1 1 1132 S5y HE

() BHER 2 OSCM, %N OFFIRE .
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BANK1: iz &8 2 (EAKE)
< D7:D6>LiA K3 HBERRE
LG/ TIA Tk
[D7] [D6]
0 0 RA AR (“HIER)
0 1 AN ik % ik
1 0 AT 5 Dk
1 1 H ) 3 Jal AR =X
*RTBWEARE ELREIE, EEHB(<D7:D6>=[1,1]).
(ELEENE, EEk<D7:D6>=[0,01/[0,1)[1,0]1=[1,1]1.)
<D5:D4>LA%3): fchop B
EAE/TA e
[D5] [D4] e
0 0 fchop=100kHz(*¥]%4)
0 1 fchop=50kHz
1 0 fchop=66.6kHz

1

1

Mk CAATAD

7£ fOSCM = 1.6 MHz(typ.)#J % B}, fchop =100 kHz
< D3:D2>LiAMKE): B E&HEEE F(MDT)%E

AT 0A

D3] (D2] e
0 0 MDT=37.5%(*¥]18)
0 1 MDT=50%
1 0 MDT=25%
1 1 MDT=12.5%
**F MDT & B: REERESFERIEAN(<D7:D6>=[0,0]), ZXEFFN.
<D1:D0>L Xz HEKE
A E/ LA e
D] (DO] M
0 0 fCLKx100% (*#]%4)
0 1 fCLKx50%
1 0 fCLKx25%
1 1 fCLKx12.5%

*HETAENESTEN BANK RER, B&7E T —K fchop JFGR B HIR.
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BANK2 Hfih: EWEE(S%(H)

< D7:D6> #iRKEWITHRE: ISD BERk BYEIEE

B i

&b
7] D8] o
0 0 8x1/foscs (1.25us) (*¥14H)
0 1 4x1/foscs (0.625us)
1 0 16x1/foscs (2.5us)
1 1 32x1/foscs (5.0us)

< D5:D4> #EKMIThEE: TSD Bkt e % &

B s

[D5] [D4] i
0 0 16x1/foscs (2.5us)(*¥]1H)
0 1 4x1/foscs (0.625us)
1 0 8x1/foscs (1.25us)
1 1 32x1/foscs (5.0us)
< D3:D2> f#RKMThAE: VRS BRkhy A1 E
Al hr ke
D3] [D2] "
0 0 8x1/foscs (1.25us) (*#14H)
0 1 4x1/foscs (0.625us)
1 0 16x1/foscs (2.5us)
1 1 32x1/foscs (5.0us)

%foscs = 6.4 MHz(typ.) A B

AT 404 BANK2 <D7:D6>(1SD Fifli 1t} [i)/<D3:D2>(VRS 5t i} [i])
£ “0,0” BN R: kT 1/foscsx7~8clk(1.09us~1.25us)
£ “0,1” BB F: KT 1/foscsx3~4clk(0.47us~0.63us)
£ “1,0” FEWLT: =T 1/(foscs/2 ) x 7~ 8clk=1/foscsx14~16¢lk(2.5Us~2.8Us)
£ “1,1”7 BB F: =T 1/(foscs/4 ) x 7~8clk = 1/foscsx32~36¢lk(5.0us~5.6s)

*foscs = 6.4 MHz(typ.) N IS
HATHd: BANK2 <D:5/D4>(TSD S ilii [])

£ “0,0” MEILR: =T 1/(foscs/2 )x7~8clk = 1/foscsx14~16¢lk(2.5Us~2.8s)
£ “0,17 B R: X T 1/foscsx3~4clk(0.47us~0.63us)
£ “1,07 B R X T 1/foscsx7~8clk(1.09us~1.25us)
£ “1,1”7 BFEMF: =T 1/(foscs/4 )x7~8clk=1/foscsx32~36¢lk(5.0us~5.6s)

< D1:D0>LiX K30 : 3K tblank B

AT 0A

ok
[D1] [DO] PHEE
0 0 2x1/fOSCM  (*¥14h)
0 1 3x1/fOSCM
1 0 4x1/fOSCM
1 1 6x1/fOSCM

fOSCM=1.6MHz(typ.)

*ETAENESE N BANK RER, B&7E T —K fchop JFGR Bk HIR .
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LO (HRKAES) HrHizhee

24 5 A (TSD) B i S Wr(ISD)IFF, LO - Hi B4 )40 B (GND) HL F- .

IXI 3.3V

= 10kQ

4’

ZLO IS 5 . LOSI MR LHiE 33V /5.0V B4 RESCBIERE hRE. 1E1E % T/ERS, LOB| JHHFORFF m f~F(VCC
BT 76N ARG I (TSD, ISD)RY, LOS| JikK & /- IR (GND) HLF- .
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ADMD(F AR A FR) EREH

2 e R BN A VR 5 TRl IR L T R PR UAL B e 1 S ) R S0 A L, HOME— 1.

fchop

wE

HLiLE

ﬁf)ﬁﬁ —fchop 1 JAH— 78 B

E V '

fchop 1 JAIHA: 16 clk

BB RRBTE

fchop fchop

W
0SC

WE

Bl
HLA L

Tout

ADMDth (7 R Eh ARG ZE IR )
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FilsE far H IR

X PWM fE#ES], % IC A% OSCM ki % I L Buit — b
AE I A R B (RS) 5 B v s (Vre), 150 B (i At P U B URAED W DA BTk

Vref(V)
lout(max) = Vref(gain) x ———
Rrs(Q)

Vref(gain): Vref ZIkZE 4 1/5.0 (typ.)
Biltn: 78 100% BB
24 Vref = 3.0V, H%i=100%, RS=0.51Q I, Dik{EHGERKEMITE
M

lout=3.0V/5.0/0.510=1.18 A

OSCM $R &K (Hrigt SR i+ 5
FILLA T A5, T OSCM JR% 1% (FOSCM) 57 % (fehop) I L.

fOSCM=1/[0.56x{Cx(R1+500)}]
......... C, R1: OSCM [f4hi#st: (C=270pF,R1=5.1kQ => %) fOSCM=1.12MHz(Typ.))

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

NSRRI R, WSO AN, PR IR G R A, IC WHHMkiFe A T BT, ERAR.

B AR R, AR E. AN, BEIRESTRES T K.
HARUEEZ18 T0kHz. #HAE 50 ~ 100 kHz B3 N #H T X E
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#ixt i KRBE(E (Ta = 25°C)
e WiEE BT HiE
AESyNzEN VM 50 \% —
Ok R Vout 50 Vv —
Ik 4 IR lout 4.0 A (7E 1)
PN 508322 i R Y05 VCC 6.0 \% 24 A1 N FH s
N VIN(H) 160 v -
VIN(L) -0.4 \% —

SO % HL VSO 6.0 \% —
LO i R VLO 6.0 \Y —
SO N Hi ISO 30 mA —
LOEA LA ILO 30 mA —

WQFN48
it PD 1.3 w (1 2)

HTSSOP48 | pp 1.3 w (H2)
TR TOPR -20~85 |°C —
WA i TSTR -55~150 |°C —
45 R Tj(max) | 150 °C —

EA R, @ RN AT ERARAE T E 485 B KFUEE R 70% (lout=2.8A)Zk LA . iZa K s el
f6 IR BT G R T 52 3 S 3 — 25 I BR 1), BARE AL S S iRk AT RE
7 2: ¥ % % (Ta = 25°C)

X Ta L 25°C I}, 44%504% 10.4 mW/°C AT FEA .

Ta: HEGEE

Topr: 1C 4T BE KRR iR 5
Tj: 1C AbT- B 1045 AR E . RS, SR 32 B OCHL L % (TSD) I R 1 .
T AE IR K S AR TH(MAX), At 120°C, @0k R R R E R — K F UL R .

R 4 BB

P PRRE B AN O RBUE N — BT M I EEAS S I AUE (. ™S5 X RUE (H -
XA G R By, BUABGRIL, If R E sk bem A A %20 .

FEARMIIE DT, AN SO L 26 0] o RAUE (B AR — NS HUE . A R JCRd ISAG I F R o DRI, 5 Tt R B e %
BERRKPUE RS, RERS IR,
AR LGB IR R RIS E N T BUE HL s o B 225 5 i (1 F Al E B I

TAEVERE (Ta=-20 ~ 85°C)

Rtk 5 se/ME | B | BORME | B E

LIk HLIR VM 10 24 47 v o |—

ik R lout — 1.5 3.0 A |GET)

. VIN(H) 2.0 — 5.5 V| ZERA ST
AR VIN(L) 0 — | o8 | v [EmmagsT
SO %ith 51 s 5 VSO — 3.3 5.0 vV o |—

LO #ii th 51 I B VLO — 3.3 5.0 vV o|—

IS NS fCLK — — 100 | kHz |—

Bripn fchop(range)| 40 70 150 kHz |—

Vref fii N HLE Vref GND | 2.0 3.6 vV | —

WA SERRE R ABOCET, TR B TAE& (B, T e T4E), IRBERE DU R (R - 4155 ) & TR 3R B3/

Bl o
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HS A 1 (Ta =25°C, VM =24V, [RIEAHTHRE)

Hr bk s MR BOME | d2Y | BORME | s
N = VIN(H) BN GE) 2.0 — 5.5 v
BN I VIN(L) BT 0 — | o8 | v
PR N\ HLE VIN(HYS) N (F) 100 — 300 | mVv
. &
. ™ IIN(H) B A= 3.3V — 33 — | HA
AR ITPNEEN —
1% IIN(L) A1 — — 1 HA
Wi\ = OV
SO i 51 B & ik VOL(SO) IOL=24mA %=1k — 0.2 05
LO %irth 5 Bl i ik VOL(LO) IOL=24mA %=1k — 0.2 05
it 5] = 1%
IM1 FEbLRE — 2 35 mA
ke IM2 it 5| W=7k it — 3.5 55 | mA

FEHLB L ENABLE=MI
Bt 5l =0T %

IM3 PRYNTES — 5.5 7 mA
i 4 LT eyl IOH VRS=VM=50V,Vout=0V — — 1 pA
&M oL VRS=VM=Vout=50V 1 — — pA
Tk IS 2 4y Alout1 ChZ IRl FRR 2 57 -5 0 5 %
ik Bk Alout2 lout=1.5A -5 0 5 %
RS 5l BIH IRS VRS=VM=24V 0 — 10 pA
k4 Gl F R Tj=25°C, IE[n
t&%ﬁﬁj&%ﬂ?g Ron(H+L) J(%‘munﬁumu)m — | 049 ] 06 |0

vE: VIN WFREREAZAEI N 0 VZ#iTF =, a7 S8dH(OUTA+-, OUTB+/-) KAL) VIN #HE. VIN (L) {87E
1% 5| JEV A B TR BT RS, AT S8 (OUTA+-, OUTB+/-) kA4 VIN %, VIN ()5 VIN L) 8K Z=EEN
VIN (HYS).

T WfE VM PR PIT R IR 2205 5 TR E, WARE RN AR TR, Eoumir e, ifE VM i
#IPE, H VM HRERIER TG G, fNAZEEES.
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A 2(Ta=25°C, VM=24V, BRIEFFHE)

R 5 PR s s/ME | BME | mORME | A
Vreff N I Iref Vref=2.0V — 0 1 pA
VCC HJE VCC ICC=5.0mA 4.75 5.0 5.25 V
VCC it ICC VCC=5.0V — 2.5 5 mA
Vref 375 % Vref(gain) Vref=2.0V 1/5.2 1/5.0 1/4.8 —
AT (TSD) :
BUEGE 1) T;TSD — 145 160 175 C
VMPRE HL & VMR — 7.0 8.0 9.0 \%
AT (1ISD) s ;
B (152) ISD — 4. 4.9 5.7 A

¥ 1: T TSD

BE NS5 SIEAEZ TSD BER, TSD Bk RIu bR P B A0 HL B Bl R DG W -t = AR . O 7 B oAl , g 75 101 1
HRERA N E . — B TSD HEsHif Rk, &&maSBAHNIAER. £ VM BIFES A2, (%7 STANDBY (BANKO <D2:D0>=
[0,0,0]) % B 5 EH AN B AT HIE, SiAeE &5, TSD HER & — A T HARR & This, IR EBGS /0 .

¥ 2: =FISD

2 A B BER, Bafik 1ISD HE, SREWNESEA RSB =R . — B ISD BB A, &SR H
KM, HI LHBREA(POR)EWNA XuiE E STANDBY (BANKO <D2:D0>= [0, 0, O])iX B /5 EH N\ B ATHIE . v 7 el
WA, IBENIANILL, B IR,

R EzhE

M LIKIEREEIN, DI . B, BT Sk S AN RN, ik AR R

AR SRR TC AW IR RE 7, 2B B RS i ) 51 BB P B I R P o A S L B I R ORI B A P 2 S il R PR T AN D
WIRFE 53 S UET Cul A 2H AN A8 DR 32K e Ll 383 7 A5 AR B 2 s g DR o

W HHT (1ISD) M ASK KT (TSD)E R I

ISDFITSID HL B 064 H A8 5 52 RS DR LT (0, AT R ARIEIC e 4 %4

FEEAUE M LA AME T LA, S5 Bt T RS 22 I A, 3 LS L Al 22 Bt LB T A

IS H (X KB S GLIA CR . 5B RR SRR TR K 2B L Al 2 DS BT AR . A 5057 B ST A
SR AR

ICZ&%
JAR AL B N R B AS T R . BN S s E Ty, BN, AR,
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AC H5##%(Ta = 25°C, VM =24V, 6.8 mH/5.7 Q)

K5 = R BOME | BE | BoRE | AL
CLKHI N f/IN =1 B B N i e 8 tCLK(H) CLK(H)#e Nk e g 300 — — ns
CLKH N fe/IMIG 72 JE P 8 e 7 tCLK(L) CLK(L) e/ Mk 5 & 250 — — ns

tr — 30 80 130 ns
B = R tf — 40 90 140 ns
VAP ik tpLH(CLK) CLK% — | 1000 | — ns
tpHL(CLK) CLK#i — |[1500| — ns

N \ VM=24V,lout=1.5A
HREALLR 75 Y B[R] AtBLK . 250 | 400 | 550 ns

T, tblank

PR A AR AfOSCM | COSC=270pF, ROSC=5.1kQ | -15 — +15 %
PR % w4 2 fOSCM | COSC=270pF, ROSC =5.1 kQ| 952 | 1120 | 1288 | kHz

; Hidl: oS (lout =1.5 A)

I B ' _ _

B A fchop (OSC = 1120 KHz 70 kHz
AC SR 7B
! 1£CLK

v

tCLK(L)

TR H R, ATRERITALI P&
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WA

TTHRE
TR FLAG, AR 2 B4 T SR, LB 3

SRR
AR LA, 5 B 220 R 0

bt P
TR FAG, AT RE A

52 P R
AR ST A S5 o AR KNG A B B AL JUHEAT 2T VA -
IR Z AN DR R PR 2 7 PSS 451 7 432 AR Tl ALV T

T3 v
R L B BT T S B AR B o S DRAE S 30 1 L 7 L 57 1846 o R A B KA

IC fE =R

IC AbBER

(1) PSR E X R BUE N — HAEAT T AL M HOE (. ™A I L HUEH -
X FUEE RGBT 5, REGRML, R KRS se i A 320 .

(2) AR TT A B IERR O 77 SRR B . ORAIE RS AR IE G 5~ P 2R IR o
75 LV AR B AR 2 I e 0 e RBUE B Mg R Bl 77, A SRR, IR DA sk be i 1 A 52 47
BRAh, PR P A T 1) A AN BER AOAE TR L, IR X LA v i A — Ik

(3 NTHERAE I BLL HUAN/ B TC W By AN 2 RSl 1 KR IAL, A I 2 1 R ORI 22« 478 R 2600 fo K BE (L
(02 AR AT R B AR AN, B R HR 2 R B AL 7 A S Bk e i 7 T 3 JOK P P Sl L I, IC 2 se ey
7, HFSBUHZ SRR K. T RERN TN KRR KR, SO TE S RBE, BliniR LA g, K
I 1] S N HL B R B

(4)  GRBTH L Dk L P A R G R P R L R R, DATRISS T AL RN L JAE ™ A 1 L U BIAE AL By
S FLES) 37 A B ) LRI ) B i T 5 o IC i o i i, NS i K AR IC i B B R
FIRERIRSE . AR E, RIPDIBERTREA ARG K IC T % . IC higF it ®, MWEaE K.

(B5) LN BN EAT (] Uiy N 2 S b5t HL 2 ) AN SR BGRB8 48D, B A Th S8 JBOR AR AR 5 25
AN A A S R KRR, TC Hr i 9 DC USRS N A5 i A S B T 4%
FEERIN, IR IC Mbs i Ol st k. (i £i i IC A5 RS it k. ) 4 AP 4 th DC HUE
FLIEEH NI 75 28 e 0 R B (BTL)EH R IC I, SRR R
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IC b E

ISR B

A AU I R B R PR B FELBR) AN — S REAE T 5 00 R X IC AT R4 ot I vl I e e PR B RO T A, Uz B
fERIZ I RS o

MUE P 532 B A P 2 AR T A e 2 0] i R (B 2 3 P A0 P B AN BE LE AR BB G A IC fE TAR ATl 2. sk, LA
RT3 R AE AR E, HAE TAR e i gk S K alId, IC & A AT i 5

RS Fa B
S HLR A — 8 BELE A L T % TC HEAT IR . #7 O HL B LR T TAE, BT B I BR AR
WS PR 4% B S PR P 5 B A0 SRR (5 X PR L PR /N R LE 6 T (B B PR TC 78 TR 5 -

BBt

FEAE IR L TC W BN Dh RS, Rk as BOKED 2%, THBTHE S ARG, PRAUEAEAR I R A5 O T A 2ol i e 45
IR(T)). XL IC HBLEIEF AN 5. 0T IC B LT 2 S8 IC A, IC RHEAE % IC 5. b, 1E
BT ER, & IC B S FR A 520 o

REZh%
IR RN, A IR BRI, T B E B, S PR R LI R B IR SRR S, RE R SIA
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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.

e 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.

¢ ABSENT AWRITTEN 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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