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RiZ CMOs B)=7&REE Jar /vy

TCR3DG 1)—X

300 mA CMOS Low Drop-Out Regulator with inrush current protection circuit

EFOYT 7O BEAMBEE. EAERDHEE. 2> bA—L
HFFECMOSTAERDL VS IILHE ALDOLFaL—4TY , HAE
FEIEEBEEAA4TTLOV S A5 VETHKEAHRTIT HABHRIE
A 300 MAETHAREET, BERGERK. BRAGRERK. EAE
IR, A — b TARFr—IReEEH L TBYET .

139 —2 1% WCSP4E (0.645 mm x 0.645 mm x 0.40 mm) &8 /MR
NEBREFERLENAS, AHABERMZEX 160 mV (3.2V H A, lout =
300 mA) LIERFAYT7oMEETHY. FIFFZ 38 uVms (2.5 V HH) WCSP4E
DIEHDEZTEERFEEAVout = £80 mV (lout = 1 MAS300 mA,
CouT =1.0 uF) OEN-BFAELEFEEZRELTEYET, =
AB-HAoTFoHIE INESIYHEATHIMERTRETH D=0, &
EBRBLEDEEERENROONET IV r—avIZRETT,

:0.34 mg (12#)

felo

R

o EROYIFIONEETY
ViN-VouT = 160 mV (#Z2#) at 3.2 V A, lout = 300 mA
o EHNMEER
VNO = 38 uVims (1Z#) at 25V H A, lout=10mA, 10 Hz < f < 100 kHz
o BBELEEMEIZENLTOLET (UVour = £#80 mV (B#) at lout = 1 mA® 300 mA, Cout =1.0 pF)
o BUYTIVEMETYT (R.R=70dB (%) at 2.5V-output, lout = 10 mA, f =1kHz )
o BERRERBHABMTY
o BRREMBNETT
o EAEFRMFIEIEABTY
o F—rFURFr—UHEENETT
o AVFA—IHFIITLEYUEGTT
o EIIYHYALTUYEMEAAEETT (Cin = 1.0 pF, Cout =1.0 puF)
o FB/NEY/XwAH—L WCSPAE (0.645 mm x 0.645 mm x 0.40 mm)T9
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TOSHIBA

TCR3DG L!)—X

X RAKEH (Ta=25°C)

B B i = Et& By
A )| B £ VIN 6.0
3 vy B — L B E ver -0.3t0 6.0
H 7 S £ VouTt -0.3toViN+ 0.3
H h B b louT 300 mA
H & S il Pb 800 CEL| mw
B (3 o E Topr -40 to 85
# & b £ Tj 150
& = b E3 Tstg -55 to 150

& ARGOEREYN ERERE/EBRIBEELE) N ERER/EBEERAUNTOERICEVNTL. S 8F (&
BEFIVREREEEMM, ERTEELLF) TERLTEASNIGEEE. FREESZELJETISEEN

NHYFET,

B GRERE NIV BMYBRWEDTEIRESBOB LIV TAL—T1V T DEZHERE) BLUE
AEREME R (EREMRBRLRN—, #ERERE) ETHEO L EYGERERHESEALLET .

1 EREER
HEIRME: HFIRIRFL(FRY)
EiRmEFE: 40mm x 40mm (MEEHR), t=1.6mm
Bl4R3R: RME #950%, E@E #950%
ZRJIL—7—JL: EF 0.5mm x 24

Ui F 38R (Top view)

1 2
A ""’b‘- / _\‘. 1 2
A VIN vouT
B ‘ ) "'/ j
NN B CONTROL GND
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Re . HHBE BREr—EE

& % VouT(V)(iFH) EERLE N & # VouT(V)(R) SRR

TCR3DG10 1.0 E TCR3DG285* 2.85 R
TCR3DG11* 1.1 F TCR3DG30* 3.0 T

TCR3DG12 1.2 H TCR3DG31* 3.1 U
TCR3DG13* 1.3 J TCR3DG32 3.2 A
TCR3DG135* 1.35 K TCR3DG33 3.3 B
TCR3DG18* 1.8 L TCR3DG35* 3.5 \%
TCR3DG25* 2.5 P TCR3DG36* 3.6 C
TCR3DG28* 2.8 w TCR3DG45* 4.5 D

*HOHEG. XEEOMDEESVVEZCHLEDH AT BHEFRHETEHLEHLEZEL,

HMEBT (top view)

(5) TCR3DG32 (3.2 V Hh)DiGA

VOUT GND

VIN CONTROL
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TCR3DG L!)—X

BRI E
AFIZIREMLUVMES, VIN = VouT + 1V, louT = 50 mA, CIN = 1.0 pF, CouT = 1.0 pF, Ta = 25°C)
5 =] i = oOE OE & &=/ 1R E=PN Bifa
" " - Jj_: w & Vour louT = 50 MA £2) VouT<1.8V -18 — +18 mv
1.8V = Vourt -1.0 — +1.0 %
A il = £ VIN louT = 300 MA 1.75 — 55 \%
A by S V3 % | Reg-line | /OUT* 05V =VIN=55V, — 1 15 mv
=1 B =7 iE £ | Reg-load | 1 mA < IouT < 300 mA — 8 35 mvV
Vout = 1.0V — 65 —
KN 4 7 2 & K| 1B |lour=0mA Vour =18V _ i _ uA
Vout = 2.5V — 68 —
Vout = 4.5V — 78 125
A &2 v N 4 & F| IBOFF) |VcT=0V — 0.1 1 pA
&= M A H A M T E Z|VIN-VouT|louT=300mA GE3) — 195 275 mv
H h B E B E & #| Tcvo |-40°C = Topr=85°C — 75 — ppm/°C
goon o % F R E| Vo 304 12 100 ki Taz 25C | ¢x3)| 38 = | wms
VIN=VouT +1V, louT =10 mA,
U v ZJ ) E # E| RR |f=1kHz VRipple = 500 mVp-p, — 70 — dB
Ta=25°C (E3)
&8 % B E & & % 1| AVour |lour=1¢300mA, Cout = 1.0 WF — +80 — mv
a v kA — )L E E (ON)|VeroNn — 1.0 — 55 Y%
> B8 — L & E (OFF)|VcT(OFF) — 0 — 0.4 \Y,
Note 2: loutr ZEEL. +HICHABENRELIZKETOREEBTT,
Note3: 25V H &
HABENS/NMAHIREEER
(IOUT =300mA,Cn=1.0 |.IF, Cour=1.0 |.IF, Ta = 25°C)
HhEE B =5 &= b B % ® X BAr
10V,105V — 570 750
11V — 530 650
12V — 470 600
13V — 430 550
1.35V — 390 530
1.4V — 370 520
15V =Voutr<18V VIN-VouT —_ 330 450 mV
1.8V =Vour<21V — 250 365
21V =VouT<25V — 220 315
25V =VouTr<28V — 190 275
2.8V =Vour<32V — 180 235
3.2V =Vour<3.6V — 160 215
3.6V =Vours45V — 130 185
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Fr)r—av/—k
1. #HRERAER
VIN O—I— . l o VouT - y*;;_”’ HAEE
1.0 uFI o . I1.0 nF ey, ON
J = =1 5 . LOW OFF
CONTROL GND OPEN OFF

ERIZA—FOYT 7O FaL—0#EFERARBERLET . AHAICEREBEDHIALTUHEEREL TSI,

(353 arF oY DOERAMNTTRETT, )

2. ZrEl/x

TCR3DG V) —ADHFERKFEREEREERARAERTRELTEYET .

REERDUERELUTISRLEY,

[EREH]
EWME: HS5RTRFI(FRY)
EARERE: 40mm x 40mm (EEER), t=1.6mm
El4R3R: RME #50%, E@E #950%
ZJ)L—7—)L: EF 0.5mm x 24
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CEREDEE

® HAHITUHIZDONT
AERE STV T NERTRETHYET M., BRICI>TIIIFEREICKELBEEREEH >HEEEHYET O
UTUYDBEEICHI--TIE FRREEZRSICEEL. BELTLZEL, £, £33y TUH D ESRIF10Q UT D
POEWRNLET . KEEBMEDT=0. 1.OuF LLEDOaL FToHEEBEL TS,

@ =EE[ZIDOUL\T
ICEHAAVTUHDEENRNE, CORBIETOAVE—F VRO L BAIK YR ABRIECEEE RIFI TTHEEAH
YET, FURELEERICT 51280, AT TUHIETESEIT IC DIEIZEEL, VIN & GND /33— ([ETESEITK
ELTEBAVE—F U REINSKLTLESLY,

® FIEXIZIDONT
EFEARECTEFEINIBRGBTEEITHLT, TEAETRBEH S -ER/ A — VB EL TS, Ff-, EE
DCHEAOEIZIIARERE. ANEBE. BEABREDNSA—4ZEZEDOLE. BEREBBERICHLT, BEETIL—T 1>
J(—iRMICIZRKXIED 70~80%) & E L%t EHELNLET .

@ BERMRERK. BRREMBEICONT

AEBFETA—ILENVIEATOBERRERR. BRAERBRENBLTEVETH. T RDOBHEEEICEIRK
ERAICHIZSFERATHIIDTIIEVFERA, CHEAKKICI - TEIRATFLERLERIICHEES A SR
ABHYET . AT NI ZADH AHFE GND IHFENFELAELI—bE—FIZHE=I5E . KT /NARADBIRICES
BENLHYET,

ATNAZADTERIZH=-TIE LB IV HHFBERERENI R TV I FICHR B ZRERISHT ST«
L—T4 T &ERBO L WHESEEITEVTHRMRAEREBALGVLITIELL SN, BE. EYMIBNTIZ—L
T—OFEDRNGREMRERT ZEEHRNLET,
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REFEH
HOEFE - ANEEHFMHEH
Vou'r:l.OV VOUT:1.8V
2.0 25
C|N =1 ].lF, COUT =1 l.lF C|N =1 },lF, COUT =1 },lF
S S 20
15
5 5 f
s 3 s
1.0 ™ lour = 300mA
. | = m
H [ ’y H out
e ! lout = 300mMA i@ 1.0
R ! o R L
H o5 loutr = 50MA. H r |O|UT _‘ 50mA
iy Lo 05
i o loutr = 1ImA | > lout = 1mA
0.0 " | | 00 !’ ‘ | ‘
1 2 3 4 5 0 1 2 3 4 5
AARBE Vin (V) ANBE Vn (V)
VOUT:2.5V VOUT:3.0V
4.0 4.0
Cn=1pF Cour=1pF Cn=1pF Cour=1pF
35 35
< 30 S 30
= 25 7 - lé 25
S 20 Slour = 300mA > 20 Hour=1mA
H 15 A H 5 lour = 300mA
i@ 7" | i
R 10 4 R 10 ¥ L
H ) = lout = 50mA H —lout = 50mMA
05 I 05 f
f; ~lout = IMA L
0.0 - L1 0.0 -
1 2 3 4 5 0 1 2 3 4 5
ABEBE Vi (V) AHDEE Vn (V)
HAOEX—HHEFIFEH
Vour=1.0V Vour=1.8V
1.1 1.9
V|N =20 V, V|N =2.8 V,
C|N =1 ]J.F, COUT =1 ]J.F CIN =1 },lF, COUT =1 },lF
S S
5 3
>O 1.0 [r— S 1.8
IH H
R R
H H
0.9 1.7
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VOUT=2.5V
2.6
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C|N =1 },lF, COUT =1 },lF
S
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>° 25
I
R
H
24
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V)

HABE Vour

AHABEZ Vin- Vour ((MV)

AHABEZ Vin- Vour ((MV)

VOUT=3.0V
3.1
V|N =4.0 V,
C|N =1 ].lF, COUT =1 l.lF
3 ————
2.9
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NATAER— AN BEREH

VOUT=1.0V
200
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VT IV EE—BIRBFERRA

VOUT:]..OV VOUT:1.8V
100 100
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—~ N o N\
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lour = 10 MA, Ta = 25°C lour = 10 MA, Ta = 25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
BE#E f (Hz) BEH f (Hz)
VOUT:2.5V VOUT:3.0V
100 100
-~ 90 — 90
Q m Il
<80 S Z 80
70 ™ N
70
Eilh- Y B N
60 5 #1 60 ™
ﬁ \\.\ ﬁ \\\
S 50 AN S 90
= ™ ~ ™N
‘1\ 40 i.. 1\ 40 ~.._
\ N “\ |
2 30 > 30
20 Vn=35V eripple =500 mvp*p 20 Vin=4.0V eripple =500 mfop
19 | Cm=none. Cour = 1P Cw = none, Cour = 1uF
lour = 10 MA, Ta = 25°C 10 [ 5r =10 mA, Ta = 25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
BAE# f (Hz) BAE# f (Hz)
HAEE—HHERS
Vour=1.0V Vour=1.8V
1_2 I 2 I 1 1 1 i .
| Pulse width= 1ms e —— { Pulse width= 1ms
1.8 [ i—— -
1 = !
S i S 18 ;
< 5.5V ! = i
- 08 < : — 14
2 1 o}
0 . ° 12
> ! >
0.6 T " 1 5.5V —i
' |
El#m prd B 08 =11
i = TY |
R 04 —— Vin=2.0V — R 06 :
H H :
0.2 D 0.4 =3
F - 0.2 — = V=28V
0 Il 0 7 i i
0 100 200 300 400 500 600 0 100 200 300 400 500 500
HAER lour (MA) HABR lour (MA)
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VOUT:2.5V

T
| Pulse width= 1ms
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R 200
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W E
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ton IGEFFE

VOUT=1.0V VOUT=2.5V

| Vin=2.0V, Cin = 1pF, Cour = 1 pyF | Vin=3.5V, Cn=1pF, Cour =1 pF
1.0

Vet (V)
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o

Ver (V)

2.0 A fls A\
1 N lout = 50mA
/:'- 1 lour = 300mA
"....z’.---_-.-7l.____-
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torr IS B4FMHE
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| Vin=2.0V, Cin = 1pF, Cour =1 pF | Vin=3.5V, Cin = 1pF, Cout =1 pF
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SMYE
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SE/INKTik

BT mm
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HaRY KL EDOEREL

o REHIBHINTWAN—FKRIDIF7 . VIMIITZELVUVRATLLUT KRG END) IZEATHIERE. KEHDIBH
AEIE, B OESHEICIYFELLICEBINLZENHYET,

o XBICLDUHDOFROABLGLICAEMOEFEREZLEY, . XBICLDLHOEMDRAERTEAENE
EHERTIEETL. RHABIC—UNEFEZMAY, HIBRLEZYLGWTZEW,

o BHIFIRE. EEEOALICHEOTOETA, FEEK- AL —DERE—RICEEBFIHRETIHENHYET,
FERECHEABG SR AEADOREHORBICIVES - FK-MESARFEENSIZLOLNEIIC, BEHRDE
FIZBVWT. BEHRDN—FIIT-YINIIT D RAT LI ELGREFH]EITICEESBOLET 4H. BitB &£
UMERICELTIE. AR GICETIRFTOER(FER . HHRE. T 42— 7TV r—ar/— b FERERESEN
VRITVIRE) BEUARBAEASNIEBOIIRGRAE. BERABTLRELZHRED L. IR THEEN, F
fo. LRRERGEICRBORET 2. B REEITRTEMIGAR, TOT 5L, 7ILT) X LZ 04GR E AL
EDEREERTHEEE. BEFROERBEMEBELV AT LAEATHRIZFHEL. BEHROERICSVWCERATERZ
HIEL TS,

o AERE. FHICHEVRE - FEMELNERSN, FLEZTOMEOREPN LR - FKICREERIFT BN, BALH
ERFLSIEECIBN. LR RITRAGHEER FT I BN DHHHEE (UTRERR EVD) ITERShSIE
FERENTOFEREAL RELENTVER A FERRICIKRF HBREMEE . M2 - FHES ., ERMES. 280
ERER, FIE - AR, RBESHE. N BRFHESR. SEREHERST. FRESR. EOKE. SRBEER
HBLEENEENFTIT A ABEHICERICEEHT SRAREIHRETT BERARICEASNESICE, SHHIE—VOEE
ZEVFEEAGHE, FMEAHEEROFTTERAVEHhEEZSL,

o RBRENE, BT IN—RIVOZTYT  BE, BRE. BIE. BRELGOTHZEN,
o AERZE ERNNDES. RARUGFICEY, B, A, REZELESATOSRGICERTHLEITEEEA,

o KERICIBELTHIRMIFRIT. HRADKKRMEE - WAZHRBEIS-HODLOT, ZOFERICKHELTEAHRUE=
BEDOHMPIHEEZDOMDER NS DRI F - [ERFEEDFHEEZTIIDTEHYEE A,

o B, EAICKAZNFELEEERELANGRLMAKRENGORY., K. AR LB SUEMIERICEAL T, BT
BIICHLERBICH— Y] D IREE (HEREENE D IREE. BRI DREL. BHE B~ DEHDREL. FHMOEFREMLEDRE. F
EEOEMNDOFRERIAZETHINICERSLEL )EZLTEYER A,

o AEM. FEAERITHBSINTOSEMIEREZ. AEBRREFOFARFOEN. EXFADBM. HHLIEEDM
EEAROBEMTEALGVTIZEN, T BHICELTE. THEABRUNEE ZE]. REGHEERE 1%,
BRAHLWMELEEERZETL. ENODEDHECHICEYDERFHREIT TS,

o ABMD RoHS BEMLE . FMICOTELTREIHAEMN LT HHERXRBOETSHVELEZEV AERKOT
FRIZELTI. HEOYEDEF -ERZHANT S RoHS ETH. BRAHLIREEELTZTHRED L. I diE
BISEETHEITHA SN BEHRLIIDNSERTEEFLANCEICLYELCEBFICEALT, SHE—U0EREE
BULHARET,
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