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ZNT B KBEE (Ta=25°C)
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B4 P R L VDD 7 v
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Ij]*% PD W
(F 4) 3.2
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E 2 N 7TV ELLUFEAN VING
7 3: U IC #HATIE. (Ta = 25°C)
VE 4 M3 AR LTI E. (Ta =25°C)
Ta: IC 3HERE
Topr: IC FF4s AR (PR BER FE
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4 H HRR louT 1) Ta= 25°C, &i#H — 1.2 1.5 A
ﬁiﬁﬁﬁ)\‘;ﬁﬁi VIN — GND — VDD \Y
AT foLK Vpp=5.0V — 1.0 150 KHz
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SHEHEL Vref VM = 24 V, Torque = 100% 2.0 3.0 VDD \Y
LIRS 5 | AT R VRS Vpp=5.0V 0 +1.0 +4.5 \
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A% 1 (Ta=25°C, Vbp=5V, VM =24V, RIERGME)
NI
K 5 gé?; MR Z A oME | BUE | mOKME | A
HIGH | vin ) 2.0 vpp | VPPt
MR — | sormAEIw —— 04 Y,
LOW VIN (L) Zox GND 0.8
TN S R VIN (HIS) — e NG )l 200 400 700 mvV
[N (H) Hop S N 51 AT Ha BE 35 50 75
EIPNGEV IIN (H — ) -~ — 1.0 pA
u M N\ I o L
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Vbb = 5 V (STROBE, RESET,
IpD1 DATA= L), RESET = L, ¥, 1.0 2.0 3.0
L]
Ui¥E (Vop 5lH) — mA
it OPEN, fcLk = 1.0 kHz
IpD2 LOGIC ACTIVE, Vpp=5.V, 1.0 2.5 35
FHIE = BERH
HiH1OPEN (STROBE,RESET, DATA
IM1 = L), RESET = L, 3848, #H #5514, 1.0 2.0 3.0
FHEE = ATARE
it OPEN, fcrk =1 kHz
> 2.0 4.0 5.0
S (Vg 1D IM2 _ | LOGIC ACTIVE, Y?D 5V, A
VM = 24V, 6, R R =C R Y,
#iHHOPEN, fcLk'= 4 kHz
| LOGIC ACTIVE, 100 kHz / 10 13
M3 B (17 5), i HOPEN,
HEE =Bl
VRs=VM=24V,Vout=0V,

A ak _ -200 -150 —
LR i o STANDBY = H, RESET= L,CLK =L hA
At PR RS los — | Vour = 0 V. [STANDBY = H. | _jo9 -50 —

RESET=L, CLK =L
AL LR [ 9 4 ) VRs = VM = CcpA =Vour — — 1.0
i HA R FELOR Ry oL 24V LOGICIN=ALL = L
HIGH Vref =3.0 V, Vief (1 25) = 1/5.0 _ 100 _
(B%) VRS (H) TORQUE = (H) = 100% ¥
MID Vief = 3.0 V; Vref (2) = 1/5.0 83 85 87
b 5 HIGH | VRS(MH) TORQUE = (MH) = 85% %
HUELE MID | Vrer=3.0V, rer ¢itai) = ’
=3.0V, Vref (4 25) = 1/5.0 68 0 7
LOW ¥gS (ML) TORQUE = (ML) = 70% #5
LOW VRS (L) Vref = 3.0V, Vref (1) - L£5.0 48 50 52
TORQUE = (L) = 50% #7
o Hh LA ZE AlouT1 — 0t FL AT R ) 2 -5 — 5 %
LR R ERN G A AlouT? = louT = 1000 mA -5 — 5 %
. VRS =24V, VM = 24 V,
RS 3|} — — 1 2
AR RS RESET= L (RESETH%) hA
louT=1.0A,Vpp=5.0V
R . — 0.5 0.6
ON(D-5)1 Tj = 25°C, -V
louT=1.0A, Vpbp=5.0V
RoN (D-s) 1 . — 0.5 0.6
4t = - O |n=osc W 5
S - N
ouT=1.0A,Vpp=50V
R . — 0.6 0.75
ON (B-5)2 Tj = 105°C, Ji-Ui
louT=1.0A, VpD=5.0V
R . — 0.6 0.75
ON(DS)2 Tj=105°C, -l
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BASSRHE 2 (Ta=25°C, Vbp=5V, VM=24V, louT=1.0A)

HEE e ﬂ@ i 2 f soni | s | o | e
BA = 90 (616) — 100 —
BA = 84 (615) A 100 —
BA = 79 (914) 93 98 _
6A = 73 (613) 01 96 _
BA = 68 (612) 87 92 97
BA = 62 (811) 83 88 93
BA = 56 (910) 78 83 88
6A = 51 (69) 72 77 82
B IR K& — B6A = 45 (88) — 66 71 76 %
BA = 40 (87) 58 63 68
6A = 34 (86) 51 56 61
6A = 28 (65) 42 47 52
BA = 23 (B4) 33 38 43
BA = 17(83) 24 29 34
6A = 11(82) 15 20 25
6A = 6(01) 5 10 15
8A = 0 (60) _ 0 —
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BS54, 3(Ta=25°C, Vop=5V, Vm=24V, BRIEREFHE)

Wik
HLB%

EEgEs (i) il /ME | SRR | KA [ A

VM=24V,Vpp=5
Vref fIA LI Vref 9 |v, STANDBY =H,RESET=| 20 [ — | vpp | V
L, fthJTE, CLK=1kHz

STANDBY =H, RESET =L,
Vret Hi A HLIE Iref 9 |ssIrR vm=24V, 20 35 50 BA
VDD =5V, Vref = 3.0 V.

VmM=24V,Vpp=5

V, STANDBY = H, RESET=
Vref FEIRFHE Vref(H25) — 148 | 1/5.0 | 1/5.2 —
L f T e,

Vyef =2.0 ~ Vpp=1.0V

TSDi % G 1| TTSD — |Vvbb=5V,vM=24V 130 [ = 170 °C
TSD % Ein%E (E 1) ATTSD — | T{TSD = 130 ~ 170°C TiTSD [ TTSDATTSD |- oc
-50 | -357]"-20
Vpp R HIE VDDR 10 |VMZ24V, STANDBY =H 20 | 30 4.0 v
VM R L VMR 11 |Vpp =5V, STANDBY =H 2.0 35 5.0 \Y
T AR AP L A IR E 2) ISD — |Vpp=5V,Vm=24V e 3.0 — A
ey - s Vpp=5YV,
S 2 A L L 12 1.0 [ 30 f 50 [ mA
T i fil i Iprotect TSD = T{E&4E
VbD =5V,
e A7 M 5 O 1 LR IMo 127 | s =00 1.0 | 30 | 50 | mA
(IB = 100%, 1A = 0%)
VbD=5YV,
Y 12 — — 5.0
N ‘ protect (H) TSD & TAEZF
el U A 55 5 i v
VDD =5V,
v — 0.0 — —
protect (L) TSD =k TAE4 1
VbD=5V,
VMO2 (H) (1B = 100%,
Hl f6 4 2 5 A A= K 0% EHES) v
VbD =5V,
vmoz() | — |#m =0 0.0 - -

(IB = 100%, 1A = 0%)

V-1 BORETHLEE (TSD)
YrC EaS IR B, B TSD B EN, WESEA FEREGS, W E DA% U AR .
MIEERE N 130°C (R/ME) £ 170°C ()2 8N, TSD g TAE. 24 TSD uEn, SiskmdiiEibEs
FEWLIHRE R AL
2 TSD HLEEETERT, FZRHEEIE, F+H PROTECT 5l4dE Voo Hik.
B TSD LB 0E JF B B#IA Standby 53] H > L — H, ICEEMEEICHAEREREL TSD TAFRE o
JEIIfE) 1% —20°C (HLZU1Y).,

2 IR EE (1SD)
MR R e, NEEA B, JEH ISD KM .
HZE Standby {5 5 A FMEEE, ERAT B REREE.
7EISDIE, IC ## Standby Bk, FHEEEIL.
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AC Rt (Ta=25°C, VM =24V, Vpp=5V, 6.8 mH/5.7Q)

bRz i 2= =) = VAN
Frbt W | Wi 2% s | s [ okt | e
I e i fcLk — — — — 120 kHz
tw (tcLK) — — 100 — —
S AN R L twp — — 50 = — ns
twn - - 50 - -
tr — | FHi i 6.8 mHA.7Q /) 100 —
t — — — 100 —
tpLH — |ck ~ ourt — | 1000 —
B SR T R ns
tpHL — |4t gk 6.8 mH/5.7 Q — [ <2000 -
tpLH — CR ~ OUT — 500 —
tpHL — |4tk gk 6.8 mH/E.7 Q — [ 1000 —
ty — A~ — 20 —
i e — — — 20 —
SR i "
(MO, PROTECT)
tpLH = — — 20 —
tpHL . 7~ — 20 —
e 7 ) i B DX B i) tBRANK — JlouT=1.0A 200 300 400 ns
CR ZH{5 5IRG M fcr ~ | Cosc = 560 pF, Rosc = 3.6 kQ — 800 — kHz
VmM=24V,Vpp =5V,
fchop. (B /ME) - -
B R — EEHACI'VE (lour=1.04) 40 100 | 150 | kHz
fehop (R 1H) WHESE, Cepl = 0.22 pF,
Ccp2 = 0.022uF
N #HACTIVE (lout = 1.0 A),
e — — 100 — kHz
A fchop CRCLK = 800 kHz
Cep = 0.22 uF, Cep = 0.022 puF
Fo A b T tONG — [YM=24V. VDD =5V, — 100 | 200 us
STANDBY = ONL—>H
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11, BRETEUERA SRR R E

1E 2 BRI HIT, F BRIEE kS R R T, AT 2 - TR iRE N0 £ 3 KA.

NF Syt B IaA 3% 2 A ET A . RNTF A 4% B i 2 (8 I s 1] .

MDT /)N, Srik d i Q8 E IR /N o 9 R S RE 1 2B

fchop
CR 51
Al
CLK
Wit [ we i
DECAY MODE 0}’" {L;gig ””””””””””””””””””
12.5%
MEREy
=3 moT]
{LE RABR — NF: EERE R~
Bl — REEEN T — RER — i
i (i_'.&%t'mfa > it EE? RNF
DECAY MODE 1}---------{---===-xxo o ECECEESELE bt il Rt S B -
NF
37.5%
MENEy
TP MDT
st TR — NF: BEE A — 1 \
B, — AN 7 — Pl — mi RNF
ik (%i&%rﬁiﬁﬁ > B RS EEE‘
DECAY MODE 2} sezznf--oonm-obee ool e BOEHAE |-
WE&E\\ |
75%
B \\
FEI MDT \
st TR — NF. BRI — RSt
— AT — PR — R \

CBLE A > ) et \f
| ‘ | | ‘ RNF

BOEHME |

DECAY MODE 3

S
T
i

P — RNF: HRGE (Hde mifiE I
> By ) A - PudiE
‘ | ‘ RNF
100% 75% 50% 25% 0
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12. EFHAESR
(BA (1B+PO) A PL)

o HLFEIM (L%

1 ‘ )
Weewmm |
il
e R s b
1 )
5 58 BT \;
il - mo | #m P

o IESZPEFEMRCH (] SEin BA w e (MDT%) 7R & LX)

L 18 T AT SERR I, s 2 S R
i It
fi
A\
gt
B
i i
R
fi

e \ | /e "
o TSR MRS/ (4 A eI A e (MDTY%) MR A%
T SRR, HR T T A R
I (k). '
8 8
s I///
" "] o
el ” 0
BEIE BT N
i

Ry RNF, Hijiili

U VR 5 SR DA 2 A B AE DR R i X 9 B0 HL VR B Gl L), 72 R — AN Bnis A 4
B, AAEE + Rl (7 MDT AR ERE) .

Vi EEOYRE . SERR R RS i S G
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13. BRETERAEE (BRETY)

fehop fehop
R
CR CLK | | | | | | | ’ | | | | | | | | |
55
louT :
B8 HLLE
W E LA ;
25%
BE
=N RNF |
MDT GRE IR 7 &
e X NF {EJRA TN 7 )5S
70 F AR P B ER s S s X
~
fehop fehop \
louT S : - ' ! :
B 5 A
| | MDIT (4 ST F7) 2
NF! : ! '
B8 LLE ! I
25% |
BE :
s :RNF
i
CLK \fZ 5 #irA
o (EIREGHEWMAAT, MMt > WEBRUER
fchop fehop fehop
B ‘ —y
ool T ROE R > N AN A A
DN ) i BT,
lout o ee—— T T N, o
P RNF 0 \ ! boor oL INFL
“\?‘ﬁx_ Y it §\€\\/ﬁ T““‘T‘\\&\Lw
P ~ \ RNF | | - Lo
25% AN N 4 Lo
BE PO\ : e
T, MDT (VR A& ZEWT ) 5
A N T S S

CLK fZ5%A
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14, PRI BT

B8 HLLE
louT

S
HER
B
(100%
)
T
B

Vref, RRS, B0 156 i B AL 21 ¥ e RV AEL LA JA 210 i (A e A A 3 i P A

fchop

M T BOE R E > S IR, T

Wl PRI A I (78 LG DI RE)

e

T BoE BIRE > Rl R, A
W ER S — NF -HREEiisat.

RNF/ |

CLK fE5HiN

23

2014-10-01



TOSHIBA

B

TB62209FG

15. CLK &%, W& CRCLK, VLA RAREE
(LEBFER THA CLK {55H)

Mg CLK {550, #rigiit#ds (CR-CLK iH##) 7EF—iX CR-CLK 5|5 A7,

B

i

BeE HLILE

llout

fchop

fchop

f::hop

louT

BEE LA

 RNF

AY

| RNF

CLK {55

TEULE AL CR-CLK ‘it

PRttt S T BORS AN S AL R A Ll i A B i 7 SE O PR
SEIRIHE], Z R P ESE PO CR BB 100 kHz HTA 5 ps.
% CR WHE T CLK 55 fAmEAN, T i bz 23 A 78 i

A}
SEAB AT

e FEPREERCT, R, T AR LT SL 2 TS A
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16. CLK 1&
(MAEFTHEER THA CLK F51)

=]

2, W# CRCLK, DLEHH BEREE

B

PR
CR CLK
()

BOE EUE

fchop

12.5% VA R

f::hc>p

UUUL

fchop

CLK f55HiA

. RNF

\
\

TEME AL CR-CLK i 44
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17. CLK &%, W& CRCLK, VLA RAREE
(MUEPRFERAER T CLK 55H)

12.5% VA L

fchop

fchop

fchcp

il
CR CLK

()

BOE HUE

louT /

\\

S
W

! RNF

AY

CLK f55%iA

M EA CR-CLK i-%#%

\
SEAFEATE AR
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18. CLK &8, W# CRCLK, PLE#HiH BRI
(H7E 2 BN T8 CLK f55h)

12.5% A FEARE R

fchop fehop
fchop
i)L.Z%tm”zi@E:E:&iii::::::::::
1 i \“( 1 i 1
lout 2R
\\ .
\
AV
N
Lo\
\\e
0 —
el
CLK/ fE5%AN

EME AT CR-CLK %43

RNF
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TAERAA] ENABLE=L ¥j A\ HKE
EEBHRF, MR =B R, GBAE R F IR PRI
E FAECRENTEL L. FIEF BEERERT, HREASHRANGTE - HE.

VM VM Vm
RRs Rrs % RRs % L
: Rs pin : : Rs pin : : Rs pin :
ut | | ! ! u2 U1 ! ! U2 U1 ! ! U2
= * ¥ oo 1= * ¥ = 1= * | =
Lok OFF  OFF Lok OFF OFF LR OFF
! L !
0—+—/TDT‘ # — 0—+—/m“—+—u — # ’Tﬂ_ﬂ‘—+—1|
AT T ST
OFF | ' | | L2 L1 i | L2
IS = o7 Ll G =
L1 ! ' L2 L1 ! ! OFF ' ! OFF
- - L
1 PGND 1 PGND 1 PGND
78 AR s S OFF

LR R, — AN A B A A A

N TR B, FTIT % =M AT FE VRS AR N IR TAR I e 5%, R 28 R . R %
VR =, 2Rl i RE R il A A AR R
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T =R TEEER
Vm VM Vi
Rrs = Rrs % T Rrs
‘:' RS'pin T ? Rs-pin E ? Rs'pln ?
U1 ! ! U2 U1 ! ! u2 U1 ! ! U2
= + + S = ¥+ + 3 =+ |3
: (,_i)) : OFF  OFF : Ez : OFF OFF ! E,). :
“_+_/mﬂf\ # _Jr- m\_+_“ #
T N :
L1 E ) i —El L2 L1 E— -i- -i- F|_2 L1 —IE— -i- F|_2
1 T T F .
OFF : : : : : OFF
: ) : : :
. l'_-l_- r3 r ——
J’ PGND ’l PGND PGND
7o R (N PRAFE
B =RE ThRR
CLK U1 u2 L1 L2
FEH ON OFF OFF ON
2 OFF OFF ON ON
iS OFF ON ON OFF
E: EROCH AR, By LR LT R B
M RIS TT 1A S HEK TR A RN, LR,
CLK U1 u2 L1 L2
FoHL OFF ON ON OFF
2 OFF OFF ON ON
R ON OFF OFF ON
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/i . . A
VDD (k) = e
L e 23 st
S e st
e Hih
i i
VDD (f/Ms it it
IR/ Tk % one
i i
i e L i
fhe fhe ;s fehe
FEEEY fhe £ B i
Vv PP ety i Ee i ficiiie i
DDR ey S ST v ot i Y
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e e £, e e chepe. 4
Frep S i e, Fhe,
Frep S R i e s
Fhea e Fip fe Fe FEEEe e, )
FLEa FEe fi S FEE
FEeaY S e v e e,
FEeo e v S T
iy e £ Fhe e
i A e £ Fe RN
i e G i e
i A e i i e
fh HEHH i Fie e
FHEF i i i e
i R FHe e
GND EryEE SRS S SRt
o s Ay i
e e e e
SRR SRt o S,
e e R e
e e S R
i fe e i e
o fi e FEE Fep
v e R i R
e R dr R
e e M
e e i R
FHe R e
e FH e
e R e
e Fhe A e
e FHE R
VM (i) - - - - - St et Y i i
g SEANNLARND g SERGa 3 St
i o FEe i i
e i e i i
M i i i e i
feeen i fe i
fe f
i i fhe
VMR PR £ 5 feieie e
i HH (R h
i i e X
i i R
i i e
i i fre
i e
GND i e
R N
e e
e e FHe
e e e
e e T i
e B
FEE HE
e e
R i
e e i
e Fhea i
- e e A
P's] H Y < HRERRL 3
H - BT <)
i HE
e S
E{‘— £ e b
A e T i,
bt s —
v e e
~ e e e
fe e Fre
i e e
i e Fe
i i Fre
v e i
e e i
L I, o
£ e
e FEe
v R
fe e
i e
H : i
fhe

&
5
I,
S

STANDBY STANDBY
WA (1) L

L

s

s

E L SRR E BRI VM SIIRE, VDD BEZE VDDR-SEL R RS, N IC AR L.
KA AR A PR T . RIS AR SR TR RN VDD I, VM FEE VMR BRUR RSP, WA
— PR BRER fRP S i, 1C AR AL
B, AEFTIF VM Bl VoD I, EIAE BRI R Standby 55 .
o HE A T R R B e I A A REARE . AESREN IR AT, BOEHIEZ S, SFAFONGHY .

E 202 VM fEHAE 3.3 £ 5.5 VAN, WESEALRER, R ARSI R . ERAEILT, REREVEEAL
M JE¥ERE WKEl . W ARFF Standby REEEVM X% 13V KL,

MM VDD =0V K Vv = FUEEELNRI R, Frbosed AR A kL. X, T VM 5 VDD ZIEH)
HIEMA AT mA BIRFREN. 2 VDD i th i) f 3N, i O f A RILE fL S
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i THE R EE

1% IC £ CLK-IN #&: T i1E & iR .

XA, fLUE BRI (RRS) LRSS HHE (Vref) Kifw i KM (e BiidE.

1/5.0 N Vryef (85i): Vref TIMFCTF BARKVE, VEBHSEFM. )
Bltn, HEAN Vreef=3V JH % =100% , Mt Iour=0.8 A i, F3 BRS =0.75Q (0.5 W 5§
BB,

wTHEBE M OSC MR

FETE E ISR, % IC {4 AR o 25 28 7 v BH 28 BT i 52 (AR I 2 (BRI 1 NS 2% R R .
TB62209FG Z KR %R A EIANR 1 )\ (% .

RGIRTHEUT

_ 1

"~ 0.523x(CxR +600xC)

fcr

B,  MiEE Cosc =560 pF 3 H Rosc =3.6kQ i, fcr=813 kHz.
EE,  PrEIR fehop THHUNT:

fchop = fCR/8 = 101 kHz
FERAE BRI, 2% Bl & I AT B

IC Th#E

IC ThFES R4 i B b = A5 DO B OB 4R H AN 7 s 32 B R ThFE

o  IDIERZMEFTFEYIE (% RON =0.60.Q/i15)
TEFR AR, PR, SE SR T R H M R R =R BT R
THIFRERST—A H SR TR RAT T RiB.

P (out) = 2 (T x IoUT (A) x VDS (V) = 2.x I()UT2 N 270 ) P 1
4y TAE-GH A5 B) ZAIMARZE N 90°) R H P8 sh#EmFRER (1) #iE.
DA, AR (0 s FHEHAELE B A4 P e R (2).

RON=0.60Q (@1:0 A)

TouT (&fE: FKfH) =1.0A

VM =24V

VDD=5V

P(out) = 2 (Tp) x 1.02 (A) x 0.60(Q) = 1.20 (W) ...ooorereerereeee e, o)
BEHUL IM HILhkE
TR AR A TAERDEEELL K& IM FIThAE.

I (LOGIC) = 2.5 mA (Ji ),

T (IM3) = 10:0 mA (#75ME): TAE/H0

T (M1 = 2.0 mA (LBE): 151500
By Vpp GV)AiE. IM (5 VM HER BRI SR EIRATRERR) 5 VM (24 V)

M, R HI R

P (Logic&IM) = 5 (V) x 0.0025 (A) + 24 (V) x 0.010 (A) =0.25 (W) .......... 3
A, &I P) N

P =P (out) + P (Logic&IM) = 1.45 (W)
REHLIIRETE T

P (standby) + P (out) = 24 (V) x 0.002 (A) + 5 (V) x 0.0025 (A) = 0.06 (W)
FERAR IR E T 2238 1C SRITAN .
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OSC-ARH LR OSC-R4EIR
H | ! —!
OSC (CR)
|_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
tchop
g R
OUTPUT 509 '
HE A °f
OUTPUT 500
HE A A
8 L
OUTPUT
LY
L
OSC-F L ZEIR :

HTEH T OSC IR ETREHFH OSC BREHhNE CR CLK, f£ OSC #JE5M#E CR CLK
Z A H B 3% 1.25 ns (@fchop = 100 kHz: foR =400 kHz) FIIER,

—>  /«— CR-CRCLK iR

CR JJ¥

W CR CLK ‘
37

B 2 BFEEEREHKR (CR AT
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BEABMARFS MO ZIRIFIRAR

CLK W ‘

MO &

o WIRAE MO W72 A gRah i R A K A A2 1

IR AN :

W Q) / Hiaaneal i s B R AR

mEpERE N T T :
I HiAIRameE AR AR

PR (1)

_____________________________________________

SRR IFAT I EAS T .

o WIR{E MO N5 Rahm N\ K AR Tk R R A R A
TR IBOUT , WRENIEAAE A A 0° AR L.

DL SR 1PN T T R T T T T T T T e—
BOE (2) . |

IRE B -----------------
WERIT (2) ' o

f£ CLK _ETHS S R IAT BB S S Bk, edcf kmitisk. a7 M 00 MR,

[ TB62209FG K T 3K B AR AR B v K By 1L SR BN 3 A AR AL By ik 2Rkob
ERE T INE M FERFE PG MO {554 th I [R) N e e SRS A s s 00
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B8 RBLA
W L IR
(E X 1) cwiccw
2Rt 45° (MO) T CLK NI FTHE
# B =t A=100%
o
12 AR R 0° (MO) 1 CLK MM ETH
W1-2 AR 5 i B = 100%
2W1-2 ARG EE i}

AW1-2 FHRERR

A AEAR RIS [RD H e IR AT B

SREAT IR (SO E R ) .

YIRS R R
CLK W
MO ¥ <

______________________________________________________________

FEXIE 2 o, BESRENE A AR S U1, Ik 0KE)

_________________

R E R 1 AR
SN

R AR
4] DLy A 3K 3 ﬁ@%ﬁﬁ?
B S b ent G505 ﬁr

fr
S5 S S

RS
RRARE XA

L

£330
28

8

el
25258

‘?
*i-

7

L
,"F

LK -ir

£ MO iU (B 1k R IX3 3) sk aisia, f2a — Mg

B RESET =&

It HREWIAR A A I L RE
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PD- Ta (3 3&Th#E)

Pp-Ta
35
%L 2
3 \( )
\\
25

g

2
£ \
g 15 N
S =—_“ L §

(N \ N
1
— N
\~ N
05 P> N,
-~ ~ N
< S
0 >
0 25 50 75 100 125 150

HERE Ta (°C)

(1) HSOP36 Rth (j-a) (96°C/W)
(2) Yz d iR B (140 mm X 70 mm X 1.6 mm: 38 °C/W. HiZAIfH)

7#: Rth(-a): 8.5°C/W
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VM 5 VH GERESRE) ZAK%ER

VM — VH (&Vcharge UP)

R RHUE (H

i\ STANDBY N /.
o /

= 4
: A
sl pd
: AT AT L
R .
E 1 /|
. I Y
/ / RREUE B
A //
4
10 v / //

N
I
™
=
e

,,a//// :H:ﬁﬁilziﬁ
11 A
A1

0
01 23 45 6 7 8 9 101 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

HIEHEIE VM (V)
FRHRHE Vi =Vop + Vu (= CcpA) (V)

VF: VDD =5V
Ccp 1 =0.22 pF, Cep 2 =0.022 uF, fchop =150 kHz
(EERRHEEHEHARENEET. )
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TR HBEBEKT/E
R
RS . V=24V
Rg V
e~ ‘& +
VH L .Ccp A
0 | = n
| L I Di2 ¥ |
B s e
ot ] e
B e . . '—”E 1 —[Cep 2 Cep 1
2 ] S/ % Vz @ @ JO022KF | g0 pF
g | e "
I|‘_ Tr1 i
Vrad

VH =VM + VDD =7t B H &
il= 7R R
i2 = [THRIHE

o WlHTEH

(1) 4 RESET f#B&Ff, Tr10N, Tre OFF. Ccp 2 B Vum it Dil 7o,
(2) Ty1 OFF, Ty20N, 3 H Ccp 1 H Ccp 2 i#iid Di2 FoH.,
3 M VM5 VH(Cep A BIHHE =) TERLE) ZAIMEZ

BF VDD B H s TR (Fad).
o SLFRTAE
(4)  fehop VIHHF{HH] Cep 17/ (12), VH HL#F [,
(5) ik (1) KA2) FH.

W67 A s

ot DA
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FEHZR _EFHIFR]

VDD + VM ---- e o oo oo

VM + (VDD x 90%)

Vm

BV ----nnnoes :

Ccp 1l HJE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

STANDBY - :
50% f !
oV A N N W 7/ ESSpu——

tONG:

TEENLRIR)E, B Cep 2 GRHHIA) K Cep 1 (FFEHIZ) % VM + VDD T[],
fE Cep 1 WHLEIER] VM + VDD Z A1, W IC TCikIEMEREN K M. EIRE) BIA |/, MifRSERF toNG B

KT ER [E] o

HA L, Cep 1 MUK, BN, TG YU HL I (8] Bk

Cep 1 AR/, AIURFE T i AN 8] bR, (EL AR 5Bl ek

M A CRER /N A ) AR, RSP ARETR D TS,

LR ARSI, iy DMOS RON 28T 1IE% 108, JF H & T
R, ARZEIAE ARG %A PR EA (Cep 1=0.22 uF,

Cep 2 =0.022 uF).
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TR AR

£ VM =13V K& 1.5A %M TH VDD=5YV, fchop = 150 kHz, L = 10 mH Kzt Hiktf, Cep 1 K& Cep 2 1)
A N RFHTR:

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005 j
0

0 005 01 015 02025 03 035 04 045 05

Ccp 1 H%E  (uwF)

7 FRIERVEE R Cep 1 K (Cep 2 FKBHTAHE. BATEW Cep 1:Cep 2 A4 10:1 kUL L. (WHRRARK
ATRIEEBUE (Cepl = 0.22 pF, Cep 2 =0.022uF), BIA]H 2R B IR a3l 5 ko (R I IRLBE AR AN R 24

EREHEN, MEREEEEMETREE, FHERENERENGHE (Cep 1 K& Cep 2 K, REMZE).

B R AR I AR PR R IR R Ak o B ORAE A FH PR B T S LR A
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(1) (RIFERI
RIHFEREAOCHM A K& M B, JFHIEFIEFRHELRE,
5 "STANDBY 5| 15 & J9 16 i) TAFAR .
(2) LiEBER
A E R A AR A S A %A B f <.
MWEAIFEE, TA=0 JFH IB=100%, %IER 4W1-2 MEhEmRTR.
TERK 3G IR FE (BiE) TEAT— AR A A X
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RESTRICTIONS ON PRODUCT USE

¢ 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.

e 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 usedto.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 NOLIABILITY 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.

* 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.

o ABSENT AWRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED/ IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE'MAXIMUM EXTENT ALLOWABLE BYLAW, 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.

o 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
exceptin 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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