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RZCMOS J=7—&KRKEKE ~Var £/ VIvy
Y

TCR3LM ¢ 1)—X

Low quiescent current, 300 mA CMOS Low Dropout Regulator in ultra small package

TCR3LM >1)—X

1. =

TCR3LM > ) —X(FENAFRERErOYTF7O . a0
—LEEFE . CMOS TOEAMD Y U FILHF LDO L2 L—%— <>
—Gd_o

HHBELEEEES 1 TT08VMD 50V ETRIRALETHY. <
HAERIETHZK 300mA ETHATEETY , BERREHEE. BER 9
BHEE, A— P T A RFY—UHETZRERELTEYET,

Ff=. Ny —T 1L DFN4D (1.0 mm x 1.0 mm; t 0.37 mm (1Z2#)) & <
BININT—DEBRALENSHENATRAER (1.2 A (1EH) ’
@lout=0MA)HFEBRLTHYFET, Ah-HAa ToH—IlEEE
(2 047 uyF ODINBES v 34 THMERTIRETH S 1=, HETHH
2. loTHEES, Dz 7S JINIRKRBEENEEERENKROONDT T DFN4D
U ,7-_:/3 pl:%ﬁfj—o = B

BE: 1.1 mg (IB#)

2. F TV Hr— 3y
Mapmee  OTHE. Y175 JLBERESOEERE

3. ¥k

o FB/INEYNY/r—UTY DFN4D (1.0 mm x 1.0 mm; t 0.37 mm (12#))

o ENATRERTT (Ion) = 1.2 yA (%) @lour = 0 mA)

e BYYTILEMETT (74 dB (B#) @100 Hz, 0.8 V H H)

o EEBFBEREZTI (-70/+35mV @2.8V H A, lour =1 mA & 100 mA)
o EROYT7Y FEETY (Voo=213 mV (&) @2.8 V 171, lour = 200 mA)
o WBEVWHEANEBESA 7Y T TT (Vour=0.8~5.0V)

o BERREMBARETY

o BEREMBARTY

o FA—rTARFY—UHEENETY

o AV MA—JLIHFIFTNT Y UEHKETT

e 353wV aAVTUY—ZFFERATEETT (Cin=0.47 pF, Cour = 0.47 pF)

5 B EBAIR A
2023-03
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TOSHIBA
4. R FZXKEHK (X) (Ta = 25°C)

TCR3LM >1)—X

E H 72 5 E % Bof
5 S £ VIN -0.3~6.0
a Yy bR — L B E ver 03~VIN+0.3 £ 6.0
H A & £ VouT -0.3~V|N+0.3 = 6.0
B3 = # ES Pp 420 G¥1) mw
£ = b E Tj 150 °C
&* = o i3 Tstg -55~150 °C

I ARROEREN (EREE/EREERE) MEARAER/BEERAUNTOERICEVTH, S8F (FESFUK
BER/EEEMM. ERGEELRLEF) TERLTERSNLIESE. EEMNELIETISETAHYET,
BHPEEREREENVFT VI MYBRVWLEDOTIBEBRVEIUVT A L—T 1 v TDERAF EAEK) BLUVERE
BEMEER (EEESRLAR— b HERERSE) 2 CE20OL, BUGEELSRHESBELLET,

E1 HEIREER
HEiRME: HSRXRIRFI(FRY)
HIREFE © 40 mm x 40 mm (EEHEMR), t=1.6 mm
BiRE . RE $950%, ZE@ 950 %
A—FR—JL: EE0S5mMmx24 &

5. i FiE#EE (Top view)

VIN CONTROL
4 3

T T T
| - ~

T
- ~-!

Vout GND

RNy —CEEO M) ORI REHERL GND Fi=IF Open #EHEICLTLEELY,

6. Bh{EEER

17 H 2 5 E O B4
A il E x VIN 1.4 ~ 55 G£2)
2 Yy B — L B E ver 0~VIN
H 5 B £ Vourt 0.8~5.0
H il E B lout DC 300 mA
L) 1 b=} E Topr -40 ~ 85 °C
H haov ForH9—%7R"E Cout = 0.47 uF
ABhhav sy Hv—%FE= CiN = 0.47 uF

T2 FAYT7H FEEORMEEZCSROL, BARKEROEARE. kU, BEEEOHBERNTIHEACLEEL,
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TOSHIBA

TCR3LM >1)—X

7.mB. HAEE. BEaRT—ER

LT HAEE (V) Hak
TCR3LMO8A 0.8 0K8
TCR3LMO85A* 0.85 OKC
TCR3LMO9A* 0.9 0K9
TCR3LMO95A 0.95 OKD
TCR3LM10A* 1.0 1K0
TCR3LM105A* 1.05 1KE
TCR3LM11A* 1.1 1K1
TCR3LM115A* 1.15 1KF
TCR3LM12A 1.2 1K2
TCR3LM13A* 1.3 1K3
TCR3LM15A* 15 1K5
TCR3LM16A* 1.6 1K6
TCR3LM17A 1.7 1K7
TCR3LM18A 1.8 1K8
TCR3LM185A* 1.85 1KH
TCR3LM19A* 1.9 1K9
TCR3LM195A 1.95 1KK
TCR3LM20A* 2.0 2K0
TCR3LM25A 25 2K5
TCR3LM26A* 2.6 2K6
TCR3LM27A* 2.7 2K7
TCR3LM28A 2.8 2K8
TCR3LM285A* 2.85 2KJ
TCR3LM29A* 2.9 2K9
TCR3LM30A* 3.0 3K0
TCR3LM31A* 3.1 3K1
TCR3LM32A* 3.2 3K2
TCR3LM33A 33 3K3
TCR3LM35A* 35 3K5
TCR3LM36A* 3.6 3K6
TCR3LM42A* 42 4K2
TCR3LM45A* 45 4K5
TCR3LM50A* 5.0 5K0

- HOHER, RFZEOMOEBES vV 2 CHLEDBAIE. BHERBETHEAVEDECEEL,

HMET (Top view)
(#) TCR3LM25A (2.5 V Hi 77)

Lot code
2K5 /

\— INDEX
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TOSHIBA

TCR3LM >1)—X

8. 7Ovy4HE

VIN VOUT
Current
Limit

Thermal

Shut Down

CONTROL Control
Logic
Pull Down
GND
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TOSHIBA

TCR3LM >1)—X

9. ERRIFHE

(HFICHEELREMES, Vn=25Vor Vour + 1.0V (LWFhhHKEFLVA), Vin=5.5V (Vour=5.0 V),

Cin = Cout = 0.47 pF)

= s Ti=do- e
EH H El BOE O£ # ’ Bof
=/ RE IS =/ &K
louT =50 mA Vour<1.8V -18 — +18 — — mv
H h B E ¥ E| Vour |ViNn=Vour+1V
(X3) 18V = Vour| -1 — +1 — — %
o= ~ e O VOUT+1V = VIN = 55V
A A &R E E|Regrline || "o A — 5 — — 12 mv
=l fir £ iE % | Reg-load [1mA = louT = 200mA (X 4) — 13 — — 28 mvV
N 4 7 AR B R®| IBoNn) |louT=0mA ViN=55V (£6) — 1.2 — — 2.2 pA
2 &2 v N 4 E R®R| IBOFF) |VeT=0V,VIN=55V (X 6) — 0.1 — — 0.2 pA
arvrR—=LTLEIUER IcT — — 0.1 — — 0.2 pA
Vout=18V — 344 — — 445 mV
. VouT=2.8V — 213 — — 290 mvV
Foy 779 +ERE (X 9)| Vbo |lout=200mA
Vout=3.3V — 177 — — 251 mV
VouT=5.0V — 137 — — 205 mV
ViN=Vout +1V
louT =10 MA
oo % F B E| VN0 |igh; <f < 100kHz Ta=25°C - 53 - - — | HVms
C£4)
f=100 Hz — 74 —_ — —
ViN=Vout +1V
louT =10 mA, f=1kHz — 66 — — —
y v 7 L E # E| RR.|VRipple = 200 mVp.p, dB
Ta=25°C f=10kHz — 50 — — _
E4
(E4) f =100 kHz — 43 — — —
. louT=1 mA > 100 mA GE5) — -70 — — —
& ® & B K Z| AdVour mvV
louT=100mMA > 1mA  (5) — +35 — — —
BN M OB OE R lcL Vour = Vournom*90% GE7) — — — 300 450 mA
B TSDH Tj rising - 160 _ _ _ °c
B B R ¥ B E -

TspL | Ty falling — 140 _ _ _ oc
arv bk —J)LERXE (HIGH) VCTH a2 FA—JLEHFARNERE “HIGH” — — — 0.9 5.0 \%
kA= J)LEHE (LOW)[ VerL |3y bA—ILIHEFAREE LOW — — — — 0.4 \Y;
TAARAFY¥—CF 2 ER Rsp |[(G¥5) — 25 — — — Q

E3lour ZBEEL. TRICHAEENRE LI-KETOREETT,
F4:Vour=0.8V
F5:Vour=2.8V
E6: A rA—=LTLEIUER (Icn)lEEHFEH A
SET7 LRBIE
E8 CONTA—E—IFEREICRIEENSHIEETY,
7 9: Voo = Vint - (Vout1 x 0.97)
Vourt I Vin=Vour+1.0V DEEOHAEETY,
VN [FAANBEZFRRICTHFTOWERABEENS Vour1 D 7%IZETLI-HETOAAEEETT,
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TOSHIBA

TCR3LM >1)—X

10. HAHEER Fay 77 FEER

(C|N =0.47 |.IF, COUT =0.47 |.|F)

louT = 200 mA
H oh & K 2% B4
=/ R
(% 10)

0.8V = VouT<1.5V — (E 11) (E11) mv
15V - (520101) (521151) mv
16V — 441 550 mv
1.7V — 382 485 mv
1.8V, 1.85V — 344 445 mv
19V, 1.95V — 331 425 mv
2.0V — 318 410 mv
25V — 252 325 mv
2.6V — 239 310 mv
2.7V — 226 300 mv
2.8V,285V — 213 290 mv
29V — 202 282 mv
3.0V,3.1V — 192 274 mv
32V — 182 259 mv
33V — 177 251 mv
35V,36V — 173 244 mv
42V — 156 230 mv
45V — 149 221 mv
50V — 137 205 mv

E10:Tj=-40~85°C (CD/NF A —R —[FEREHIICRIEEESNSHIEETY)

AN BEANBEVNIF25VRIETHERALTLEEL,
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TOSHIBA

TCR3LM >1)—X

11. 7F)5r—vav/—Fk

11.1. HE22[E] BRI

CONTROL o—,

I

0.47 pF

!

| l GND
\\,/.,’_‘A"—O VouTt

0.47 pF

J

AV hrO—LEE HAHERE
HIGH ON
LOW OFF
OPEN OFF

IRCERFOYT7OPLFaL—2—D#HERBEHZRLET . VNP LU Vour iFIZIZFREFED O VT Y
—ZEHELTCESWN (B33 y arToYy—0FEANTTETT),

11.2. FBIE%

TCR3LM V) —XDHFBBRKFIEREER A ZAER TRELTEYET,

REERDUEKRZEUTITRLEY,

(EREH]

HIRME : 55X TRF(FRA)

HAREFE : 40 mm x 40 mm (WEER), t=1.6 mm
BoigE . RME #9950 %, Z@E #50 %
ZA)—iR—)L : B 0.5mmx24 &

500

4 \
_ 00 \\
=
£ 300
o \
:H( N
o 200
i
e

100

0
-40 0 40 80 120
AR Ta (°C)
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TOSHIBA

TCR3LM >1)—X

11.3. ZHEALDERE

HAarvTFoH—I2Do1T

RERFELSI IV AT oY ERATRETHY FTH., BHEICKH>TITFBICKELEEREZE
DEBEEEHYET, aVTUOH—DEEICH--TIE, FHAREFZTHICEEL. BELTLLESW, F
f=. €S Iv avToYy—NEREHELET,

INA T RAERFHEIZDONT

TCR3LMY ) —ZXD/NA 7 A B FIsonFH AEFRlourIZ & > THIEI SN FE T lourhMELVHEE . TCR3LM
D) —XFElgony TEHELFETH., COKETIIATRECEFENBERFLIVSYVET, lourlzkd
leony@PEIY BZIE. EXTUSRICHEENET . lourhM BN LS lson 2> 215E. RFLGERRIER
ZHMERLET . KIEFHEIE, lourhMET LIBIsonTtIYEBHL S ETHFIAE T,

EEITOWT
ICEAN-HAAVTUoH—DE#ENRENE., COBRBIEIOA D E—F X0 LERIC&Y SEHE
%:*i."’é&!i?‘l““'lib\abt)id' FYRELEERICTSEH. AA-HAaTFoH—IETESEIT
ICDELIZEEL, VINEGND N2 —2 (X TEDEFTRES LTERESA VE—SF U REFINESLCLTLE
AN

HREKIZDONT

EFARETEIFEINIERGRIBRICHLT, TELLETRBEE E RN Z—U&FELTL
&0, £z, EEOCFEHAORICITIABRERE. ANBE. BEAERFDNTA—F—FFEND L., &KX
E;?S#éﬁe(:ﬁ LT .EBELET A L—T 12T (—BMICIXRKIED 70~80%)2EE L%t # S E

BERRERE. BERERIERICOLNT

ABERETA—ILENY I 54 TOBRERRERE. ARRERBEZANBLTEYETH., T/ XD
FEEZEICHEABRRKERRNICINZ 2FE2RIIETHIIDTIEISEVWERA, CHEASKHICK > TITEGEH
OEBEMRIIICEEZSZDARENHY FT, £f-. AT/ N1 ADOHHiHEF E GND IHFRINFTLL
a—FrE—FIZHE21=BA. KRTN\A RADBREIZEDSETNLHY FT,

ATNARADZHERAICHI=->TlF, ERRH IV TFEKREFEE/ > FT vy | FICREDMETRK
EEICHTETAL—T14 VT EZEEDLE, WHEBBEICEVWTHHRERREREBALWLNES TEFE
LSV, B8, Y MIBWT Iz —It—7FD+ N HRENEEHBT I EEHREBOELET,
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12. KFTFHFHEH (E)

12.1. HAOBE-HHEREE
(V|N =25V (VQUT =0.8 V) or3.8V (VOUT: 2.8 V) or55V (VOUT: 5.0 V))

0.84

0.82

0.8

E (V)

i
R 0.78

0.76

0.74

5.2

51

NEE (V)

H 4.9

4.8

4.7

—85°C
—25°C
——-40°C
100 200 300
HAEFR (MA)
Voyr = 5.0V
——85°C
—25°C
——-40°C

—_—

100 200 300
HAEFR (MA)

I LROT—RIISEETT,

Vour = 2.8V
2.9
——85°C
—25°C
——-40°C

N
o]
a

HABE (V)
/
1

—_—
2.75
2.7
2.65
0 100 200 300

HAEFR (MA)
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TOSHIBA

12.2. HABE—-ANEBERHE
(lout = 1 mA, Ta= 25°C)

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
1 3
08 25
— < 2
206 l:j’
H
ﬁ WlB
R 04 R
b2 H 1

o
N

o

o

0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
AREE (V) ANEE (V)
6
5
S 4
H
fp 3
R
H o
1
0
0 1 2 3 4 5 6
AHEE (V)

F EROT—2EEEETT,
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12.3. KAy 777> FEE-HATRMYE

Vour = 0.8V Vour = 2.8V
1500 400
S 1250 < 30
£ E 300
H 1000 H
a4 @ 250
* 750 + 200
D D
S N
™ 500 n 190
D D
: . ™ 100
O ,e —85°C o ——85°C
" —25°C L 5 —25°C
——-40°C ——-40°C
0 0
0 100 200 300 100 200 300
HAEIR (MA) HAER (MmA)
300
< 250
E
[H 200
e
= 150
D
B
™ 100
A
o ——85°C
2 50 —25°C
——-40°C
0
0 100 200 300
HAER (MA)
L OLROT—RIESEETT,
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TOSHIBA

12.4. X4 7T RAER— ANEEHHE

TCR3LM >1)—X

(lout = 0 MmA)
2 2
<15 <15
=2 =2
e, _— e —
K g K 1 —]
N _—— N
<05 <05
——85°C —385°C
—25°C —25°C
0 ——-40°C 0 ——-40°C
1 15 2 25 3 35 4 45 5 55 3 3.5 4 45 5 5.5
AAEE (V) AREBE (V)
2
<15
=2
< 1
P\
By
<05
——85°C
—25°C
——-40°C
0
5.1 5.2 5.3 5.4 5.5
AREE (V)
i EROT—2FBEETY,
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TOSHIBA

TCR3LM >1)—X

(ViNn=25V (Vour=0.8V)or3.8V (Vour=2.8V)or55V (Vour=5.0V), lour=0A < 200 pA, Ta=25°C)

125. NfM 7 RAER—HHERSHE
1000
—— W B 0
----- HAERIETH
< 100 ==
3
e v
X '
F ]
> E<__T
T o1
0.1
0 50 100 150 200
HAEGR (UA)
1000
—— B T
----- HAERIETE
%E 100 [T
= ]
12 i r
i) i
X 10 : J
P\ ]
S i
S 1
0.1
0 50 100 150 200

H OB (LA)

F EROT—2EEEETT,

oo Vour = 2.8V

— O E RGN
----- HAERETE

2100 [ fm————— S

< :

= f

® l

A : t
]

X ;

T 1

0.1
0 50 100 150 200

HAER (UA)
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TOSHIBA

12.6. H HHIBRER T
(Vin=25V (Vour=0.8V)or3.8V (Vour=2.8V)or55V (Vour=5.0 V), Ta= 25°C)

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
1 3

08 h— 2.5 \
io 6 o
}lEEl im 1.5
Ro0.4 R
H H

0 0
0 200 400 600 0 200 400 600
HAER (MA) HAEFR (mA)

6

5
<4 \
H
i 3
R
H2

1

0 /

0 200 400 600

HAER (mA)

F EROT—2EEEETT,

© 2023-2024 14 2024-10-28
Toshiba Electronic Devices & Storage Corporation Rev.8.0



TOSHIBA
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12.7. J v FIVEREE — AR

(C|N =none, Cour = 0.47 pF, Vin=25V (VOUT= 0.8 V) or 3.8V (VOUT= 2.8 V) or55V (VOUT= 5.0 V),
VN Ripple = 200 MVp-p, loutr = 10 mA, Ta= 25°C)

Vour = 0.8V Vour = 2.8V
90 90
80 80
@™ 70 370
) z
i 60 o 60
£ 50 ¥so
I+ I+
2 40 240
™ ™
~ 30 ~ 30
> 20 =20
10 10
0 0
100 1k 10k 100k M 10M 100 1k 10k 100k 1M 10M
BRE (Hz) [ (H2)
Vour = 5.0V
90
80
m 70
°
i 60
{HII
= 50
IH
240
T\
~ 30
=20
10
0
100 1k 10k 100k M 10M
K% (H2)

F EREOT—HFSEETY,
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12.8. A EG ST

(Cin=0.47 pF, Cour=0.47 uF, Vin=25V (Vour=0.8 V) or 3.8 V (Vour=2.8 V) or 5.5V (Vour= 5.0 V),
tr=1.0 ys, tr=1.0 ps, Ta= 25°C)

Vour=0.8V

lout=1mA <& 100 mA

50us/div

Vour: 100 mV/div

lout=0mA & 10 mA

N

50us/div

Vour: 100 mV/div

lout: 100 mA/div

50 us/div

]

50 us/div

IOUT: 10 mA/div

t

Vour =28V

lour=1mA < 100 mA |

50us/div

lout=0mA © 10 mA

Vour: 100 mV/div
J\mm

50us/div

Vour: 100 mV/div

lout: 100 mA/div

T

50 us/div

il

-

I}

|0UT: 10 mA/div

|

50 us/div

.

Vour=5.0V

lout=1mA © 100 mA

50us/div

lou=0mA & 10 mA

Vout: 100 mV/div

50us/div

Vout: 100 mV/div

Nprsmmannd] |

lout: 100 mA/div

50 us/div

-

Wy

F EROT—2EEEETT,

]

50 ps/div

|0UT: 10 mA/div

—
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12.9. ton/torr i S 4514

(Cin= 0.47 pF, Cout= 0.47 pF, Vin = 2.5 V (Vour = 0.8 V) or 3.8 V (Vour = 2.8 V) or 5.5 V (Vour = 5.0 V),
lout=0 mA, Vcr= oV & 1.0 V, Ta= 25°C)

Vour=0.8V

Main : 125 k Main : 125k 20us/div

Vout: 500 mV/div

4 :
| : Vour: 500 mV/div

W In: 100 mA/div : In: 100 mA/div
I g I : :
20 ps/div 20 us/div
Vour=28YV
Main : 125k . Main : 125k 20us/div

i
i
¥
i
i
)i
i
|
3

VOUT: 1 Vidiv |
\_ : :VOUT: 1 V/le

Iin: 100 mA/div ' Iin: 100 mA/div

100 ps/div 3 20 ps/div

Vour=5.0V

Main : 125 k Main : 125 k 20us/div

‘Vour: 2 V/div | : _
\\ : :VOUT: 2 V/div

||IN.:.100 rﬁA/div : I'_N: 100 mA/div
% 100 ps/div : f % 20 ps/div
F EREOT—HI1EBEETY,
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13. Ny r—I8EE

DFN4D
B mm
L | o= L]
i 1.0+0.05 ::
O
S
I i
Qo
0 O

AT

Q

<

m

. 1 o)

0,055 | =
(0.17
-‘rll‘ ‘-.uﬂ
O~
ol 2
=
B=:1.1mg (B%)
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14. BES 2 FINE2—

B {7 mm
A
™ .
A 1
|
\ .
I L]
v |
A 7 N, 048
N +“—>
o
0.25
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SSEmYKLEDBREL

BRASHRZE LV ZDOFRALG O WICEHREHELUT &t EVLWET,
AEMICEBBEEINTOEN—FIIT., YVIFIITELIVVRATLEUT IRERE] EVLVET,

AERZICEHT HFEREF. FEHOBHENBIL. BTOESLBEICIYFELGLIZERENESEANHYET,

XEILLDLEHDEROAELZ LICKENOGHBERERELES, T, XEILLPLHOEROREEZ R TAENTEH
BEILHEETH, LHABIC—UEEZMAY., BIBRLEZYLABLTIESL,

LI AE. EREEOALIZEOTVETA, FEBR - A FL—DHRE—RICBRESFLEAKET L5581 HYVET K
HRZEZHEAEGEE. ARGOREPBOREICLVER - BE - MENRESALIZLDRVESIC, BEKROEEIC
BWT, BEHRON—FIIT7 - VYIIILIT - VATALAIIRERRERFZTICLEEBLLEY . 8. HEFHLUV
FERICEL T, ARRICET SHHOEHR (FEH. EHE. T—42>— . 7TVTr—2a v/ — b FEEKEREN
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