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B CMOS Y=7&#EREK TUar E/UPvD

TCR4DG & 1J—X

420 mA CMOS Low Dropout Regulator with inrush current protection circuit

1. =

BRI 7o BEEAHEET. BASTRIMEEE., 32 bO—)LiGFF
& CMOS 7O+AML VS ILH A LDO LXal—42—T9 HAEEFTEE
BEEZ1TTI10V S 45V ETHREAMGETT . EAERIEHEK 420 mA £
THAAEET, BERREDR., BRREDR. BAERMEEE, A—FF
ARF—UBREERELTBYET,

1394 —S 1L WCSP4E (0.645 mm x 0.645 mm (1Z2#) ; 1 0.43 mm (§&X))
LN ERERALGASS, AENRBMAZEE 193 mV (3.3 V A, lout
=420mA) LEROYT 7O THY. RBFC 38 uVrms 2.5V tHH) DOIE
HAOBSEERMEE ANVour=2115mV (lout=1mA © 420 mA, Cout =1.0
UF) DEL-ARBEREHEEERRLTAYET . AN-HAharTo9—
& NEESIVIRATIMERTRETHL-0 . ETHBLELEOBHEEREN
ROGNZT IV r—avIZRETT,

2. % K

o EFOYITF7ORERETY
VDO = 193 mV ({2#) @ 3.3V H 7, louT = 420 mA
o EHAMBIER

VNo = 38 uVrms (12#) @ 2.5V H A, lour = 10 mA, 10 Hz < f < 100 kHz

~ P
NS A

WCSP4E

BE:0.34 mg (1Z#)

o BTFBESZHEICEATOET (UVour=+115mV (Z#) @ lout =1 mA & 420 mA, Cout = 1.0 uF)

o BUYTILEMETT (RR=70dB (2#) @ 2.5 V-output, lout = 10 mA, f= 1 kHz )

o BERREMBABTY

o BHREMBRMNETYT

o EAERMGIERABTYT

o A—bFTARFY—THEENETY

o OVMA—LIRFIITNF I EHETT

o wIIYHALTUH—ZEMERARIEETT(Cin= 1.0 pF, Cout =1.0 pF)

o FB/INEYNyH—2 WCSP4E (0.645 mm x 0.645 mm (1Z#£); t0.43 mm (X)) TI
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3. M ERKTER (X) (Ta=25°C)

| =i ) EME BT
A h B £ VIN 6.0 \%
= - L E K \exs -0.3~6.0 \Y
H 5 S b louT 420 mA
Hi B # % Pp 800 CE1| mw
3] (3 o E Topr -40~85
B = b £ Tj 150
&* = iR E4 Tstg -55 to 150 °C

I ARBOERAEYE EREE/ENEERE) MEIRKER/EBFEEUNTOERICENTL. BER (FEBEUX
BEREEEMM. ERGERELLF) TERLTEASALGEEE. EEEIZELLETISIEETNLHYET,

BUHFBRERENVF TV MYBRVWEDTIBLEBEVWEEUVT A L—T 1 VI DEZAERE) BLTERME
HEMIRR (EREERRLAR— b, HERERSE) 2 CHEOL, BUGEBRMERAEEEOLET,

F 1

4. ¥nFERE (Top view)

EiREE R

HIRME: H5RIHRF S (FRA)
EREFE : 40 mm x 40 mm (BMEEAR), t=1.6 mm

FRfRE . RME $50%, R@E #350 %
A—R—)L

EZ0.5mmx24 @

1 2
A VIN VOUT
B CONTROL GND
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5. mA. HABE. RERT—ER

Hh % VouT(V)(HF) HRET fin £ VouT(V)(1R#) HR&RT
TCR4DG10* 1.0 A TCR4DG25 25 T
TCR4DG105 1.05 B TCR4DG27* 27 u
TCR4DG11* 1.1 C TCR4DG275* 2.75 \
TCR4DG115* 1.15 D TCR4DG28 2.8 w
TCR4DG12 1.2 E TCR4DG285* 2.85 X
TCR4DG125 1.25 F TCR4DG29* 29 Y
TCR4DG13* 1.3 H TCR4DG30 3.0 0
TCR4DG135* 1.35 J TCR4DG31* 3.1 1
TCR4DG15* 1.5 K TCR4DG32* 3.2 2
TCR4DG175* 1.75 L TCR4DG325* 3.25 3
TCR4DG18 1.8 M TCR4DG33 3.3 4
TCR4DG185* 1.85 N TCR4DG35 3.5 5
TCR4DG19* 1.9 P TCR4DG36* 3.6 6
TCR4DG23* 23 R TCR4DG42* 4.2 7
TCR4DG245* 245 S TCR4DG45* 4.5 8
*HOHSR. XITZOMDEEIVIEZIHFEDGEIF. B EERETEBLEHELLZS,
BHREXR (Top view)
(f51) TCR4DG10 (1.0 V EH)DEE
VIN VOUT
@
A
CONTROL GND
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6. BERAIFHE

(HFICHEEALELMES, VIN=VouTt+ 1V, lout =50 mA, CiNn = 1.0 uF, Cout = 1.0 pF, Tj = 25°C)

5 =] i = BOE OF # &/ R4 [P By
H bl ES £ 51 E| Vour | lour=50mA (iX2) vour =18V - — 18 mv
1.8V £ Vout -1.0 — +1.0 %
A il E e VIN louT =1 mA G£3) |Vour+Vpo| — 55 \Y;
A 7 £ % | Reg-line |/OUT* 05V £ ViN £ 55V, — 1 15 mv
=1 &) = E | Reg-load |1 mA £ louT £ 420 mA — 6 35 mv
Vout=1.0V — 65 —
A =t 7 A ES i I louT =0 mA Your= 18V — ® — HA
Vout=25V — 68 —
Vout=4.5V — 78 125
x 2 b N 4 E | IBOFF) |VeT=0V — 0.1 1 pA
x /N A A M E E Z| Voo louT =420 mA (x4 — 193 263 mV
o n & E B E &R | Tovo [-40°C £ Topr € 85°C — s — | ppmiC
Boon o B " OE| Wwo (104 07 o rarosic ()| T 38 | — | WVms
VIN =VouT + 1V, louT =10 mA,
y v F 0 E # E| RR. |f=1kHz VRipple =500 mVp-p, — 70 — dB
Ta=25°C (E5)
8 ® @& B K& & # M| AdvVour |lout=1 & 420 mA, Cout = 1.0 uF — £115 — mv
a3y bFBA — L E E (ON)|Veron) — 1.0 — 55
3y o — LB &E (OFF)|VcT(OFF — 0 — 0.4 \Y,
E 20 louTZEEL. TAICHABEENRELILKETOREETT .
I 3 HAEEMNRPMAEIHEEER A R—D)EZSHRDO L, Topr & T) DM ZRRERRNTIERZSEL,
X 4: 33VHARTY,
VIN-VouT = VINt - (VouT1 X 0.98)
VouT1: VIN = Vour+0.5 V OEEDHAEEIE
ViNt: ANBEERLICTIFCLE, B AEED Vout1 D 98%ICETLI-BEEATOANEEE
E 5 25VHARTY,
7. HABERRFOYFT7HEER
(lout =420 mA, CIN = 1.0 pF, Cout = 1.0 pF, Tj = 25°C)
HhERE ) 5 & /b g% & K By
1.0V, 1.05V — 767 991
1.1V, 1.15V — 7M1 851
1.2V 1.25V — 627 781
1.3V — 571 71
1.35V — 515 683
1.4V — 487 669
15V £ Vour<1.8V Vpo — 431 571 mv
1.8V £ Vour<2.1V — 319 473
21V £ Vour<25V — 277 403
25V £ Vour<28V — 235 347
2.8V £ Vour<3.2V — 221 291
32V £ Vour<36V — 193 263
36V £ vours 45V — 151 221
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8. 7 ) r—av/—pk

8.1. {FA[EEH

VIN T J_ o VouT
1.0 pF

1.0 pF ey
] AO0H ]

CONTROL GND

arekA—JL W HEE
ES T
HIGH ON
LOW OFF
OPEN OFF

ERICO—FAYT7 I FaL—2—DERRBAIZRLET . AHAEFICEREBEDI=HL T o9 —EHEL TS,

(S Har T —DHERMAIEETT, )

8.2. HFAREX

TCR4DG V) —RXDHBRELTERELERBFENRRKERTRELTBYET,

RERERDHFELUTISRLET,

[EREH]
HEiRME: HSRAIRFI(FRY)
EIREHE: 40 mm x 40 mm (WEEAR), t=1.6 mm
B4R XM $H50%, Z2@ #9950 %
A)——)L: BEFE 0.5mmx24 &

1000
800
: -
= 600 \
&
N
N

Iﬂé 400
&
IIIII:I 200

0

=40 0 40 80 120

AERE Ta (°C)
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TOSHIBA

8.3. CHEALDIEE

TCR4DG >')—X

® HAOarFoH—(ZDT
AEBIEESIVIAVTUoH—NMERTRETHYETA. BEICI > TIRERIC AT EER 2 >BEaLHYET . OV TY
Y—OBEICHI=--TIE, FRABEEFTRSICTEBL. BEL TSN, T, 53970 TUoH—D ESRIE 10 Q UTDED%E
WRWN-LET, KEEMEDT=0. 1.0 yF LLEDaAVToH—%EHEL TR,

@ =E[IDOWT
IC EHAAVTUoH—DEENRNE, CORBIENDAE—F VX0 L YISV EHRRTICEEE RIFTAREMAHYE
T, KYRELEEBRIZT A6, HAA T —IETESET IC MiELIZEEL, VIN & GND /A8 —U[ETERFEITRECLT
ER A E—F U REINSLTLESLY,

@ HFAFIEXIZDONT
EFERARKETEFEINIRAERBERICHLT, TEALITRBEF - -ER/ \Z—U B ZL TS0, £, EROZE
AORICIZEARERE. A NBE. HAERZFD/NGA—F—FEFEO L. RAFFBXRICHL T EBELETL—T1T (—HEH
IZIFRKIED 70~80 %) =B E LB HELLET,

@ BERMKERR. BRREEMEICONT
AEBFTA—IENVII(TDBERRERR ., BRRERRENBLTBYET A, TS ROBEEE ISR KER
RITHIZSEERIATDIDTRHIEVFER A CHEAFHICE S TEEREFRCEBERILICEEEEZIDAREENHYET,
Flo. KT NAADHE AEFE GND i FRNRT LG 3—bE—RIZHE1IEE | KT NI ADBIEICEDISENAHYET,
AT NRAZADTHERIZH =2 TIE, LRB LV HHFEREEME NV TV IFICRBORARKERICHTHTL—T 1>
TEZERDL WAEBEEICEVTHERMBEREREBRALGVLITEELZEN BB EYMIBLTIT—LE—T%0 %S
HREMREMT ETHENLET,
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9. KEFHMH ()
91. NAFRER—ANEERE
Vou'r= 1.0V Vou'r= 1.8V
400
200 Cn=1pF, Cour=1uF Cin =11k, Cour =1 4k
—_— IOUT =0mA — 350 IOUT =0mA
< <
2 150 2 300
= = 250
5 100 5 20
§ — g 150
S 50 / S 100 /
~ ~
/ a A
0 / 0
0 1 2 3 4 5 0 2 3 4 o
AREE Vn (V) ANEE Vin (V)
Vour=25V Vour=3.0V
400 400
ClN =1 qu COUT =1 “F C|N =1 ].lF, COUT =1 },lF
. 3% lour =0 mA T 350 lour = 0 mA
< =
2 300 : 300
= 250 ;:: 250
ﬁ 200 'Ej 200 =
P'f 150 N 150 — ~
S 100 V4 < 100 /
o ~
~ / -l /
50 /‘ 50 /
0 0
0 1 2 3 4 5 0 2 3 4 5
AHBEE Vn (V) AHNEE Vi (V)
9.2. \MF7REFR—EHEBERFEH
VOUT =10V Vou1'= 3.0V
150 150
< <
= =
— 100 — 100 —
_m g o P
2 Jrad 1= A
() rd [ prrd
X - X P
N 50 — BN 50 —
X X —~
< Vin=2.0V < Vin=4.0V
C|N =1 ]J.F, COUT =1 HF C|N =1 }J.F, COUT =1 H,F
loutr =0 MA loutr =0 MA
0 0
-50 0 50 100 =50 0 50 100
BAEEE T. (°C) BAEEE T. (°C)
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9.3. Yy IVREE - B RBBERRA

VOUT= 1.0V VOUT= 1.8V
100 100
90 =] 90
- N o N
m 80 ‘\ © 80 N
= 70 ™ 90 .
W N\ B NG
# 60 N .|.|§ 60 5
g 50 ! E 5
Y N = N
<R 40 2 40 N
D 30 1; 30
— )
- 20 V|N =20V |Vripple =500 mfop = 20 V|N =28V ,Vripp|e =500 mfop
10 Cin=none, Cour =1 P-F Cin =none, Coyr =1 },lF
lour = 10 mA, Ta = 25°C 10 1) 05r=10 mA, Ta = 25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
BE# f (Hz) BAE#H f (Hz)
VOUT =25V VOUT =3.0V
100 100
m 90 —_
g g
80 J ] < 80 \\
.I%I. 70 s 'Iﬁ' 70 N
1 N 4 \\
& 60 N g 60 3
= 50 ™ 2 50 ™
AN N -~
-~ \\ 1\ N
N 40 X P
230 =~ 30
20 V=35V ,Vripple =500 mvpfp 20 Vn=4.0V erippIe =500 mfop
10 Cin=none, Coyr =1 HF Cin =none, Coyr =1 }J.F
lour = 10 MA, Ta = 25°C 10 0y = 10 mA, Ta = 25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
B f (Hz) BAE#H f (Hz)
9.4. HABE—HAERMI
Vour=1.0V Vour=1.8V
12 [ Pulse width = 1 === | Pulse width = 1 ms
L 18 [ m— -
1 = 1
N i S 1.6 :
N [l N
55V H
. 08 b e
) 1 =2
(o} 1 o 12
> t > H
0.6 T " 1 55V .
' I
EI% 2 i i 08 =@
R 04 T Vin=2.0VT] R o6 1
= .
H ~ H :
0.2 - 04 — ..s-_—-EEFA}r
v - 0.2 — Vin=2.8V
y 4 R
0 V4 0 7 I ] I
0 100 200 300 400 500 600 100 200 300 400 500 600
HAER loutr (mA) HAER loutr (mA)
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VOUT =25V VOUT =3.0V
3 T PorPrI 35 I e
| Pulse width= 1ms | Pulse width= 1ms
L
25 T 3 T
— 1 — :
< ' < 25 t
2 T 1
= - : =
o : o 2 !
> 15 T > 55V I
1 1
tH ! H 1.5 A
ip ; 55V : i :
R ATy R 1 4
e 3 !
0.5 1
—— < 0.5 —
— \ ] —
Vin=35V ] ViN=4.0V
0 0 | 1 |
0 100 200 300 400 500 600 100 200 300 400 500 800
HiZJEF lout (mA) HAER lour (mA)
i EROT—HIEBEETT,
©2026
2026-04-07

Toshiba Electronic Devices & Storage Corporation

Rev.2.0.A



TOSHIBA

TCR4DG >')—X

10. 4+
WCSP4F BAL: mm
0.645
$0.03[S[A] ‘ ${0.03[s[g]
|
|
| N
I S 13
h S
(O |
index ‘
x:‘\
b
o
o)) S
S
X 0.05[3] o
i
(01475) . 035 S
|
O
|
R I [
‘ (@]
|. 1
| =
3
S
201952003 [FTZ 505 @ISIAR]

B E:0.34 mg (B#%)
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HamYkb EDOERED

XU FEZELUVEFOFEHLEL VICEFEEEZLT &) E0WET,
AEHICEBEINTWAIN—FDI7, YVIFIIT7ELIUVVRATLZUT IR&F] L00WET,

AERICET HEBRF. AEHOBEARE. BRTOESLGEICLYFELGLICEREENLSZEAHYFET,

XEICLDLEHDFRMDEEL LICABHOGEHBERERLET, T XEICLOPLHDOFNOREEZFTH
EMEGEHERILEETL, BHABTIT—VEEEZMALY., HIBRLEY LGWLTLESL,

LHFRE. EEMEORLIZEOHTOEITA, FERK - A FL—VHRRF—RICERETFTEIMET IBE8LH
UFEd, ARG ETHEARABELCSEIE. FEROREFHOREICLYESR - BiK - MENARESINSZ I LDHELE
512, BEHODBEEICEWVWT, BEHDON—FKII7 - VYIFIIT7 - DATALIZRERRERHAZ1TIE%E
BPEWLET, 4. R FLUFERICELTIE. RERICET I2RFOER (REH. £HEE. 72—
b, 77U —=a3 0/ — b, FEEREBEENVFIVIRE) BLRUARRENERAIN SHEORKGAE.
BESBAELREFCHEREDL, I TLEEW, Ff-, LREEHGEICREOHERT—4. K. RELIC
TITEMHIBART,. 70554, PILIYXLZFOMICARBEHLEEDEREFATI5EE. SEHROARE
MELUVVRTLLATHRIZFHAEL., SEFROBEEICEVWTERARIEZHEL TSI,

AERF, HACHEVRE - EREMENSERIN, FLEZOHECREDLER - FRICATZRETEN, B
RGHMEBREZSISECIRN, H LAFHRITRAUGHZEZREIBNOHHHHF (UT “FERR" &L

) ITEASNSLFERSATLERAL, RELSNhTVWERA, BERRICIKIEFHEERHKS. MZE -
FHikR. ERES (EaESHRSE) | 285 - XS, HEREERSKSLCEASTNTIA. RERICERICE
HIHOAREREET, HEMARICERASNEGHRICE, SHE—VDOEEZEVFREA, B, FHETLHE
EBOFET, FEFEE Web ¥4 FOBEWLELE I+ —LhbERHVEHECESL,

AERENRFE. BT, VN—RIVOZTFT YT, B, RE. IR, BRELGVTESY,

AEmE. BRADES. RURVGHICLY, Wi, FH. REZBELEShTOSHGICERT S LETE
FEA,

REMICEBE L THLRMFRET., HAOKKRMEE - CAZHAT 2-HDI DT, TOEAICKEL THHER
VEZZBOHMMMEEZTDMOERNICHT SR E-IREEDHEZITILOTREHY FHA,

A&, EEICESZMNELREEERESUNABELEARENLTVRY, HHE, AERE S CEMIERICEL
T. ATRMICHLRATRHICL —UIOREE HAEEBEDORIL. BRMEORKRIE. HEBHU~DEHORIE. 1RO IEHE
ORI, F=FHOEFDIFRERILESECNINICRLEL.) ELTEYFEEA,

ARG, FLEXERITHBBE SN TV LIEIMERE. REWREROHEFOEN. EXFACEM. HHLE
TOMEEREOBMTHEALLGNT S, £z, WHICERLTE, THEABERVSEESZ]. TREH
HERRA %, SRHIBHEEEITZETL. TAODEDDHECAHICLYBBLFHREITOTILEEL,

AEGHD RoHS BAM G E. BFMICOEFE L TREKMEMN L TEHERBEOTTHHAVADE(ZS, K
HAOTHERAICELTIE. BREOMEDNESR - EAEREFT S RoHS ERFH. ERAHLIREEEESE 7N
BEOL, MOBDERICEETHED CERCESL. BEHESINDERTEETLAEV EICLYELEEEIC
LT, #E—YnEEZALVIRET,

RETNARKAML—IHA R

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