TOSHIBA

TCR3DF 2 1) —X

B CMOS i2)=7—&K#EEE Jar E/UIv)
S
TCR3DF > 1)—X
300 mA CMOS Low Dropout Regulator with inrush current protection circuit

1. &

BErFrOy 7Y BEAMHETEE. ZEASRIMFIEEE. 2> bA—)LiF
Ff+E CMOS 7A+RDL U F LA LDO LF¥aL—4—TY, HAE
FEFEXEES2A TT10VHI L 45V ETHREAMETT, HAERIEIHERK
300 mA ETHAARET. BERREDR. AAREDR. EAERIGHE
B, A— b TARFYy—UBEBEZERELTBY ET,

Ff-. AHABELRZEIX230mV 2.5V HA, lout=300mA) EE RO
T7orEMETHY . REFIC 38uVims 2.5V HH) OIEBHHESTEEE
& AVouTt =85 mV (lout = 1 mA&300 mA, Cout =1.0 uF) OENT-EfHRE
BICEREZERLTBYVES,

SMV

B/ A AHNFEEBNIZHARERERDS 7O -RFEBRGEIC HE:

BETY, SMV (SOT-25) (SC-74A) : 16 mg (1E)

2. BE

e EBEFOYITT7YRERETT,
VIN-VouT = 230 mV (%) @ 2.5V 17, louT = 300 mA
VIN-VouT =290 mV (AZ2#) @ 1.8V H 71, louT = 300 mA
VIN-VouT =510 mV (AZ2#) @ 1.2V H A, lout = 300 mA
o BEHIMEER
VNO = 38 pVims (HZ#) @ 2.5V H A, lout = 10 mA, 10 Hz £ f £ 100 kHz
o AMBENETRHMEICENTWHET, (AVouT =85 mV (typ.) @ lout =1 mA & 300 mA, Cout = 1.0 uF)
o BUYTIEMHETYT, (RR=70dB (Z#)@ 2.5 V-output, lout = 10 mA, f =1 kHz)
o BERREDRABTY .
o BEVREMBANBTY .
o EABERMFIEBABETY .
o A—rTARFr—UHERNETT,
o AV MO—LWFIXFTNAY UEETT,
o ESIYHaAVTUY—EFERABETT, (Cin=1.0 pF, Cout = 1.0 pF)
o AA/SYH— SMV(SOT-25) (SC-74A) T,

B EERRF
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3. R KEH (Ta=25°C)

b ] B S Bifa

A h B E VIN 6.0 \%

a Yy B — L B K VeT -0.3~ 6.0 \%

H )| B E Vout -0.3~VIN+0.3 \%

H )| 3 b louT 300 mA
200 (X 1)

B = # % Pb mw
580 (X 2)

g 3 b E Topr -40~85

= & &R ol £ T 150

® = B £ Tstg ~55~150 °C

I AEROFEREZH (EREREEREBRELGE) MEMRXER/BEEEUNTORAICEVWTEL. S8 (BESIV
REREEENM. ERTEBEELLE) TERLTERASNLESRE. GEMNELIETISEENLHY ET,
BUHFBEREBRENFTY) MYBVLEDOTIBEBRVEEIUVT A L—T 4 VI DEXAEHE) BLVESR

EHEMER (ERMERBRLKR— b, #HEREERSE) 2 CHFEOL, BULEBEMERFEEBVLLET,

E1: BYK

E2: ERMTITERER (FR4 4R : 25.4 mm x 25.4 mm x 1.6 mm)

4. tnFiEHE (top view)

VOouT NC
3 4

] ]

S5

VIN  GND CONTROL
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5. mf, HABE, RERT—ER

& % VouT(V)(iZ:) S EES ) % VouT(V)(iE) RER
TCR3DF10 1.0 1PO TCR3DF275 2.75 2PF
TCR3DF105 1.05 1PA TCR3DF28 2.8 2P8
TCR3DF11 1.1 1P1 TCR3DF285 2.85 2PD
TCR3DF12 1.2 1P2 TCR3DF29 29 2P9
TCR3DF125 1.25 1PC TCR3DF295 2.95 2PE
TCR3DF13 1.3 1P3 TCR3DF30 3.0 3P0
TCR3DF15 15 1P5 TCR3DF31 3.1 3P1
TCR3DF17 1.7 1P7 TCR3DF32 3.2 3P2
TCR3DF18 1.8 1P8 TCR3DF33 3.3 3P3
TCR3DF185 1.85 1PF TCR3DF335 3.35 3PD
TCR3DF19 1.9 1P9 TCR3DF36 3.6 3P6
TCR3DF24 2.4 2P4 TCR3DF39 3.9 3P9
TCR3DF25 2.5 2P5 TCR3DF40 4.0 4P0
TCR3DF27 2.7 2P7 TCR3DF45 4.5 4P5
ZTOMDEES VI & CHEDGEIL. BHEEHEFTHBVELE (LI,
BMmE R (top view)
f5l: TCR3DF33 (3.3 V A1) DB
3P3
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6. ERAIFHE

(BICHEEMGZLMEE, VIN = VouT + 1V, louT = 50 mA, CIN = 1.0 pF, CouT = 1.0 pF, Tj = 25 °C)

5 H B 5 o E £ # =&/ EE: 1 ON Bifa
VouTt <18V -18 — +18 mV
H V| B |5 & = | Vour |louT=50mA (iX3)
1.8V <Vourt -1.0 — +1.0 %
A il S £ VIN louT = 300 mA 1.8 — 55 \%
A # = % % | Reg-line |\/OUT* 05V SVINE55V, — 1 15 mv
=1 LG =7 E % | Reg-load |1 mA £ louT £ 300 mA — 30 50 mV
Vout=1.0V — 65 —
N 4 7 z o) i B louT = 0 mA vour=18V _ o _ HA
Vout=25V — 68 —
Vout=4.5V — 78 125
A &2 v N 4 F &|IBOFF) [VcT=0V — 0.1 1 pA
Kk o v 7 7 o + & E|VINVouT|louT=300mA (GE4) — 230 310 mV
H h B E B E & #| Tcvo |-40°C=Tepr£85°C — 75 — ppm/°C
4 o» om ® o® | wo [Woveretwiesrzioms T Fs | [ s
VIN =VouT + 1V, lout = 10 mA,
y w7 L E # E| RR.|f=1kHz VRipple = 500 mVpp, — 70 — dB
Ta=25°C (x4)
& @& OB B K& T H | AVour |louT =1mA&300mA, Cout=1.0 uF — +85 — mV
> b A — )L F E (ON)| VcT(ON) — 1.0 — 55 \%
¥ kB — )b E £ (OFF)|VcT (OFF) — 0 — 0.4 \Y
30 lour #EEL. +HICHABENRE LIRETOREETT .
E4: 25VHAIRTT,
7. HNEBER FOyT7 FEER
(lout =300 mA, CIN = 1.0 uF, CouT = 1.0 pF, Tj =25 °C)
HhEE it S5 &= /b z % ®x X Bifa
1.0V,1.05V — 610 770
1.1V,1.15V — 570 670
1.2V,1.25V — 510 620
1.3V — 470 570
14V — 410 540
1.5V =Voutr <18V — 370 470
18V <Vour <21V vin-Vour — 290 400 m
21V =Voutr<25V — 260 350
25V £Vour<28V — 230 310
28V =Voutr<32V — 220 270
3.2V =Vour<36V — 200 250
36V =Vouts45V — 170 220
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8. 77 )Hr—a>v/—F

8.1. fE FA &I
VOUT
u_"—j_‘
= NC
o
|_| arvko—iL =
B HAEE
HIGH ON
OFF
OFF

%UT o
31

VIN  GND CONTROL

ERIZKICOEARRAERLET . AHNGHFICBREBEDOA VT UoH—EEKLTESL, (53397

AT Y —DERNFEIRETT )

8.2. r &%k
TCR3DF & 1) —XDHFIBLITEA, BREEBOWS EEABAERTHEELTHYET,
HERIFUTFIZRTIHA X, 42—V THELTWWET,

(EtREH]

ERME . AS5RIREI(FRY)
HiRTiE : 254 mm x 254 mm x 1.6 mm
Cupad: 645 mm?

(2) B34k
— 1
%5% @ \\

P 2
g

-40 0 40 80 120
FERE Ta (°C)
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8.3. Z{EALDEE

® HAOarTFoH—IZDOT
AERE LS IV AT oY —ERAATETHY FTN BEICL > TEFERICKREGEEFEZHF OHEEIHYET,
IVTUOY—DEEIZHIz>TIE, FAREFZTSICEEL. EELTLESW, £, 252y Ya0TUoH—DESRIK
MVQUTOEDEHRN-LET,

® =E([ZDI\T
ICEHBAaAVTo—DE#EARENE ., CORBERDA VE—F VA0 LEAICE YRBERIEICEZEE RIFIaEEHEN
HYET, FYRELEBRICTSEH, HAAUTUoH—FXTEEEFICOELIZEZL, GND/RE2—VIETES T
RKESLTERBA VE—F U RENSLLTLESLY,

@ FFFEKITONT
EFEARECEFEINIRARHABRBRICH LT, TELLITRBEF o ERNI—VEHELTESL, Ff20 £
BOZEAOKRICITEAREE. ANBE. HABERFD/NSA—E—2FBEO L, RXHFBFBRRICHLT, BLHLET 1 L—
T4 T (—HRMICIERKIED 70~80%) 5 EE L= Et Z SELLET,

® BAERGFELK. ARFREREKEIZONT

AERETA—IENRY I A4 TORERREDR. BRFERBREZABELTEYETN, T/1 ROEEEZEICHEx R
REBRNICMZZBEZFRATE2EDTEITVELA, CHEAFHIZE > TIFE SR OEEEHRIEICEE S5 X DTHEM
NHYET, £ AT/ AOHAHF L GND IHFHEAFTELE S 3— b E— FICHR-5E. KT/ ADHIRICE
BETNNHYET,
ATNARADZHERICHIz>TlE., LRSI VEHE MEBEREFE N F TV Y] FICRBEORMERERICHT ST«
L—TFT14 VT ZEDLE, WHAEREEICEVWTHMRIRAEREBALGVLD TEFELLESV, 6. Y MIHWLTY
I—ILtE—T7FED+RBREMNKERT L EHRVVLET,
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9. KF=FriEHI
9.1. HABE—AHNEERE
VOUT=1 o0V VOUT=1 8V
2.0 25
Cin=1pF, Cour =1pF Cin=1pF, Cour =1pF
S S 20
~ 15 =~
= . ""
=) 2 /4
9 S 15
> > iy
10 " Vi lout = 300mMA
Hl#nll [‘I(\ lout = 300mA @ 10
I _
g 05 lout = 50mA g : T|O|UT = 50mA
1 | 1
i NG [lout = 1TmA 05 ( lout = TMA
l
0.0 " | ‘ | 00 / ‘ | ‘
0 1 2 3 4 0 1 2 3 4 5
AHBEBE Vi (V) AHDEE VN (V)
Vour=2.5V Vour=3.0 V
40 40
Cin=1pF, Cour =1 pF Cw=1pF, Cour =1pF
3.5 35
S 30 S 30
e 2.5 7 g 25
S 20 Nlout = 300mA > 50
" 300mA
H 15 Z 15
R 10 [— lout = 50mMA 10
H ) H
05 ] b 05
r‘ _lout = 1mA
/
0.0 L ‘ L 0.0
0 1 2 3 4 5 0 1 2 3 4 5
AABE Vi (V) ANBE Vi (V)
9.2. HABE—HAhERSE
Vour=1.0V Voutr=1.8 V
1.1 1.9
V|N =20 V, V|N =28 V,
C|N =1 HF, COUT =1 HF C|N =1 HF, Cou'r =1 HF
S S
—
;é 1.0  [r— >8 1.8
I H
R R
H H
0.9 1.7
0 50 100 150 200 250 300 0 50 100 150 200 250 300
HABR lour (mMA) HAER lour (mMA)
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Voutr=2.5V Voutr=3.0V
26 3.1
V|N =35 V, VIN =4.0 Vv
Cin=1uF, Cour =1 uF Cin=1uF, Cour=1pF
S S
5 5
>° 2.5 — >o 3 e —
4 I
R R
HH H
24 29
0 50 100 150 200 250 300 0 50 100 150 200 250 300
tl:'lj]%;";ﬁ lout (mA) Hﬁ'j]%ﬁ lout (mA)
9.3. ANEBEZ—HHEREY
Vour=1.0 V Voutr=1.8 V
700 500
S | Cw =1 WF, Cour = 1F < Ci=1pF, Cour = 14F
= ' 2 450
E 600 — E
5 v I~ 400
S 500 /’ = 350
. a = 300
S 400 % S
" /// " 250 /,/
300
H ,/ iH 200 /
B, A i 5
R / R A
3 100 A G ]
=< 7 < 50
0 0
50 100 150 200 250 300 50 100 150 200 250 300
HAER lour (MA) HAER lour (MA)
Vour=2.5V Vour=3.0V
300 Cw =1 pF, Cour =1 F 300 Cw=1F, Cour=1WF
; | IN=T1THF, Cour=1TH ’E‘ | IN=T1THF, Cour=1TH
E 50 = 250
5 A3
> 200 v T 200 %
z Z /
= 150 150 //
i "
IE% 100 // ,E.IT@ 100
R P R
H 50 v H 50 d
2 < ~
0 0
50 100 150 200 250 300 50 100 150 200 250 300
HAER lour (MA) HAER lour (MA)
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9.4. XA 7 ABFR— AN BEFHES]

Vour=1.0 V Vour=1.8 V
200 400 - -
Cin=1WF, Cour = 1 WF Cin =1 pF, Cour = 1 pF
— IOUT =0mA —_ 350 |OUT =0mA
< <
= 150 < 300
£ =2 250
'H% 100 'H% 200
X X 150
M~ N /
S 50 > 100
~ ~
/ 50
0 0
0 2 3 4 0 2 3 4 5
AHBEBE Vi (V) AHBEBE Vi (V)
Voutr=2.5V Vour=3.0V
400 400
Cw=14F, Cour=14F Cwn=1pF, Coyr=1pF
— 350 IOUT =0mA 2 350 |ou'r =0mA
< =3
< 300 300
2
£ 250 250
#
#2200 i@ 200
ﬁ&‘? X /A
150 N 150
& / b d
.» 100 / J 100
<
50 / 50
0 0
0 1 2 3 4 0 2 3 4 5
AABE Vi (V) AABE Vi (V)
9.5. I\ 7 RAER — B RERFEH
Vour=1.0 V Vour=3.0V
150 150
< <
= 100 = 100 -
2 a2
1 L~ 1 >
X 50 al X 50 7
=== :
< Vin=2.0V ‘E Vin=4.0V
C|N =1 HF, COUT =1 HF C|N =1 HF, COUT =1 HF
IOUT =0mA IOUT =0mA
0 0
-50 0 50 100 =50 0 . 59 100
BAEEE Ta(°C) BAEEE Ta(°C)
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9.6. Frtt Y v JIVERE R — B R HE

VOUT=1 oV VOUT=1 8V
100 100
o 90 m 9%
2 N o N\
N 80 ‘\\ ~ 80 i..
N 70 b 70
m m N
> 60 Y Q 60 3
o
H 50 X H 50
Y h N ™
= 40 -~ 40 N
2 2 )
~ 30 o 30
N N
D 20 [Vin=2.0V Vipe = 500 mV,, D 20 [V =28V Vippe = 500 mV,,
= 10 Civ = none, Cour = 1uF = 10 |G =none, Cour = 14F
lour =10 mMA, Ta =25 °C lour = 10 MA, Ta =25 °C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
iR f (H2) B f (H2)
VOUT=2-5 \"/ VOUT=3-0 Vv
__ 100 — 100
m
g 90 ) 920
l\ 80 \\\ o\ 80 \\\
{ 70 i T 1 >
72 \ 4, \
& 60 g S 60 ™
H ~\. H \\~
w50 < N 50 .
S N = N
§ 40 N 1_\3\ 40 N
~ 30 ~ 30
o 20 VIN =35V 7Vripple =500 mVp—p = 20 V|N =40V ,Vripple =500 mVp_p
10 CIN = none, COUT = 1HF C|N = none, COUT = 1|JF
lour = 10 mA, Ta = 25 °C 10 |10 =10mA, Ta=25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
B f (Hz) EiR# f (Hz)
9.7. HHBE—HHERRY
VOUT=1.0 \"/ VOUT=1.8 \"/
12 2 I T T T 1
| Pulse width= 1 ms|] == | Pulse width= 1 ms
L 1.8 t— -
s 'E i s 18 :
' |
< os 55V — < 14 !
; 5 5
> ! > 1
0.6 n 1 55V T
o : Ho o, :
LY ,4’4’ A il :
g /" Vin=2.0 V| g 0.6 I
= ] —
0.2 // 0.4 “?_?;Z
P 0.2 &
7 A IT Vin=2.8 V.
0 F 0 .
0 100 200 300 400 500 600 0 100 200 300 400 500 6800
HAER lour (mMA) HAER lour (mMA)
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VQUT=2.5 \"
3 | Pulse width= 1 ms
2.5 T
S !
2 1
3 :
> 15 4
T
Eliwla 55V L
0 1 ‘=
R t
H '
0.5 et
—— .'(.
~ Vin=3.5V__]
0 | | |
0 100 200 300 400 500 600
HAER lour (MA)
9.8. AFIBEN T
VOUT=1 oV
(lout=1mA < 300 mA)
V|N =20 V,
_:' 2 400 C|N =1 HF, COUT =1 HF
W E
H _8 200
0
1.1
] N
53
0.9
B t (50 ps/div)
VOUT=2-5 Vv
(lout=1mA < 300 mA)
V|N =3.5 V,
C|N =1 IJF, COUT =1 lJF
w z 400
¥ E
= _'g 200
0
2.6
E < 25
>
T3 94

BERE t (50 ps/div)

VQUT=3.0 Vv

35 | Pulse width= 1 ms

2.5

Vour (V)

1.5 <5

(3]
o
<

HAEE

0.5

L
— ‘VIN=I4.0‘ V-

0 100 200 300 400 500 600

HAER lour (MA)

VOUT=1.8 \)
(lour=1mA < 300 mA)
V|N =2.8 V,
Cin=1uF, Cour =1 uF
. 400 IN out
E £ 200
#H 3
0
1.9
b S
53 0 v
# 3
1.7
B t (50 ps/div)
VQUT=3.0 Vv
(|OUT =1 mA & 300 mA)
V|N =4.0 V,
Cin=1uF, Cour=1uF
ez 400
E E
] £ 200
H o
0
3.1
2230 ¥
R ©
33 59

BERE t (50 ps/div)
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Vour=1.0V Voutr=2.5V
| Vin=2.0V, Cin = 1pF, Cour = 1 pF | Vin=3.5V, Cin =1 JF, Cout = 1 uF
€ 1.0 s 1.0
> 0 R 0
< 10 , _ 20 anmin ~
5 05 : >\| 50mA ERRT, A, 0 lour = 50mA
> FT lour = 300ma 7= >70 = 1 T[4 tour=300ma
0 ! / 0 ’ i ]
.----!.--------]l-.-- -- AR _7[ .
< 200 ! ] < 200 ' /
‘% 0 - "é’ 0 - ]
BRS t (20 ps/div) BRI t (20 ps/div)
9.10. torr LB
Vour=1.0V Voutr=2.5V
| Vin=2.0V,Cin=1pF, Cour=1pF | Vin=3.5V, Cin=1pF, Cour = 1 pF
210 z 10
> 0 RE 0
1.0 20
< 05 2 \ lour = 50mA |
$ \ lour = 50mA $ 10/ |
0 bt Ry L ] 0 T N
2 200— lour = 300mA | £ 2003 lour = 300mA ll
P ) P
BRS t (20 ps/div) BRI t (20 ps/div)
I BHROMEIIFICEEDL VLR Y RIMETIEIHG S SEETT,
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10. S 21
SMV (SOT-25) (SC-74A) Bif: mm
B 29107 j
=p—— A
| |
501 411 ]
| | é
! !
I | N e
N oo
F
- - 1 o w0
- o
| Y
i EL
1 Zz 3 ! ') +O .1
| 0.16 -0.06
1095| | 10.95 ==
=c_ mgms T e
LT B A
[
s
=l
T
A
Tal
o
(=)
T
N
o
o
BE: 16 mg (1E#)
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HARYEWN EDOEFEL

BEXEHFEZELUVEFOFEHLEL WVICEFEEHZLUT &) E0OWET,
AEHICBEINTWAN—FII7, YVIFIIT7ELIVVATLELUT IKER] E0OWET,

o RERICHT HFEHF. AEHDBHART. HITOESLEIZLYFELGLICEREESNLZEADHYFET,

o XEICKDHUDFERDABLG LICABEHOEHERERZLFT, Iz, XEICLLBHDBRDREER
TAEMZEHERT D58 TH, LHABRIC—YEFEZMALY., HIFRLEZY LAEVWTESL,

o BHUIFRE. FEMEOMLIZTFOTVETH, FEK - APL—VRRBEFE—RISREDEIHRET H5E
AHYEY, AUGRZE CHARCERIE, ARRBOREBOREICK Y LR - Bk - UESRESNDH LD
BOVESIT, BERODRREICEWT, BERON—FIIT7 VY I IITT » VAT LITRELGREHRE1T
STEEBRBLLEY, 4R, REABIVFERAICEL T, RRRICET IEFOFER (REH. tHE. T
—A —bh FTVS—av/— b FEREEENDFTVvIHE) BLIUARERNERINIBED
BREREBAE ., RESAELGEEZCHIREOLE, ChiTfE-TSEEWL, Ff-, LREHLGEICREADHRT—
2B REGEEITRTEMULGAR, TOJ I L, 7ILIT) A LZOMEAERGEDEREERT 556
T, BEROHUGERE IV IRATLERTHRICEFHEL., BEROBREICSEVWTCERRIEZHML T E
I AN

o RHEGIE, FHAICEVRE - FEENERSh, FLEZTOHEOREETNER - FRICEEZRITT BN,
BWRGMEREZSISECIBN, L LI{FHRITRANEGEEEZRETBNOHHHE (UT “BERAR” &
W3) ITEASNDCELFERESATVERAL, REDL SN TVFEREA, BERRICEIRFHEERSE. M
T - FHES. ERES (EaERKS) | B8 - aais. BEEERKSTENEERT IS XEHIZE
AMICERBTHAREREET, BERARICEASNEBEICEK, SHE-—UOREEZEVFERA, BH. FH
FEHEXEROET, FLEEE Web 44 FOBHEVELE 7+ —LhbEHLEHE LS,

o KERENME, BN, VN—RIPZTIUT, BE. HE. BIE. BHELLGVTIEZL,

o AB Mm%, ERSNDES. HARUSGRFICEY, ®iE. A REZELESATOWLRAICHERT S EET
EFEHA

o AEHICERE L THARMBERIEL. HAOKRKRMIE - CRAZHATS-HDIDT, TOFERAICKHELTH
#HREUVE=ZFOMPIMEEZ DHMOEF W T HRAFEREHEDHFEZTIINTEHY FHA,

o B, EEICLDENFLIEEFRELUNETELLAEHZENGVRY .. HHF. KEEE K UEMERIC
LT, BARMICHEATHICHL —YIDREE EEEEEDREL. BRMEDRE. BHEBM~DESHDORKRL. FH
DIEHEEDRI. F=EDEFDEREFERIAZECHNCNICRLEL,) ZLTEYFEA,

o REM., FLRFABHMIHBBE SN TV L EMEREZ. KEWRESOHAREFOEMN. EZFAOEM. HHUW
FEDOMEEABROBMTEALLGVTLLEEN, -, BHICELTE, MEABRUNEZSZEL. TX
E#H EERA ) F. ERAHIWHEAELESZETL. TNOoDEDDECHITEIYRBELGFHREIT>TL
=&,

o KHFM RoHS BEEMHLE ., HEMICO>EF L THERBERNI DT URELEROFETTEBVAEOELEEIWL, KEZD ZE
RIZBLTIE. BEOHEDNEE - FRZHRHT 2 RoHS 5SS, BAHIBEEEELESE+TRHAETD L. hHBESIC
BETAHLICHERALESIWD, BEHIINDESEZETLEVWI LICKYELE-EEICEHLT, HE—UV0EFEFEA
LWARET,

RHZTNAREANL—C AR
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