TOSHIBA

TCR3LM >1)—X

RZCMOS Y =—7—&KHEHEK JVar /Uy
& N
TCR3LM v 1)—X
Low quiescent current, 300 mA CMOS Low Dropout Regulator in ultra small package

1. B
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O, BR300 mA X THIDWTRETT, B TIREE, B 7
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77, N —1XDFNAD (1.0 mm x 1.0 mm; t 0.37 mm (FEHE))
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BE: 1.1 mg (IB#)

2.7 TV Hr—oay
Mampmss  oTHSE SHI7SILBREESOEERE

w

BER

AR/ N r—C9 DFNAD (1.0 mm x 1.0 mm; t 0.37 mm (FEYE))
B 7 2AEHRTT Tpoy = 1.2 A (BEYE) @lor = 0 mA)

m Yy IOVIEREE TT (74 dB (EXE) @100 Hz, 0.8 V)

IR M EIETT (Vo = 53 1 Vs (BEEYE) @10 Hz = £ = 100 kHz)
FERRARRIENE T (-70/+35 mV @2.8 VI, Tor = 1 mA & 100 mA)
Ry 77 NEETT (Vo = 213 mV (%) @2.8 VS, Tor = 200 mA)
e DEBIET AT v 7 TT (Vor = 0.8~ 5.0 V)
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M EARFE R N TS

A —hT 4 AF ¥ —UERENEK T

gy b= U E T BT

vIIv s arsFoY—%2EHAAEETT (Cw = 0.47 uF, Cor = 0.47 uF)

R EERIBFH
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TOSHIBA

TCR3LM >1)—X

4. R HKER () (Ta =25°C)

H B i = E B Bof
7 3 £ VIN -0.3~6.0
a kB — L B RE \ess -03~VIN+0.3 = 6.0
H 5 S £ VouTt -0.3~VIN+0.3 = 6.0
Bid B # P Pb 420 G¥1) mw
e a b= E T 150 °C
123 = o E3 Tstg -55 ~ 150 °C

T AR OMERSAE (BERIRE/ B/ B &) DSt e/ BIERE AN TOERICE T, mAf (&ils X
ORER/ EELEEN, ZRREER S CTE L TEA SN 25803, FBEENELIIRTT28ZA0HY 7,
MR R REEME N P 7 Y 7 (RO EO THEE L BBRONEB I OT V=T 4 T OEZTT LR BIOERIE
FEMEREH (FHEMERBR LA — b SRR & Tiado b, s EErtRst 2 B LES,

W ARG
JEWME: T AT R¥ (FR4)
FEMmFE 0 40 mm x 40 mm (M AEEAR), t = 1.6 mm
BlfRsR © 2R K9 50%, i £950 %
A—R—/b  EHEZ0.5 mm x 24 f#&

5. inFIEHEE (Top view)

VIN CONTROL
4 3
T T T T
_.” St
/’\*
’ AN
e AN
< .
@ -
1750 b A
1 1 1 1
1 2
Vout GND

Ny —VHEO ) HIOPIREMREIE GND & 721d Open FEftIC LT &0,

6. Eh{EST

17 H 2 5 E O B4
A bl & £ VIN 14 ~55 (¥2)
I vy b B — L B RE Vet 0~VIN
H Vi e Vout 0.8~5.0
H il g B lout DC 300 mA
) 1 B 3 Topr -40 ~ 85 °C
Hh oy F oYy —&E Court = 0.47 uF
Ahav 5Ty 4% —FE CIN = 0.47 uF

E2: Fuy 77y MEEORMEZ TSRO b, R REROBEAIRE, KU, BIFREOHENTIHHZ S0,
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TOSHIBA

TCR3LM >1)—X

7. %, HHERE, BRERFER

A HAEE (V) R
TCR3LMO8A 0.8 0K8
TCR3LMO85A* 0.85 OKC
TCR3LMO9A* 0.9 0K9
TCR3LMO095A 0.95 OKD
TCR3LM10A* 1.0 1KO
TCR3LM105A* 1.05 1KE
TCR3LM11A* 1.1 1K1
TCR3LM115A* 1.15 1KF
TCR3LM12A 1.2 1K2
TCR3LM13A* 1.3 1K3
TCR3LM15A* 1.5 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 2.5 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 3.3 3K3
TCR3LM35A* 3.5 3K5
TCR3LM36A* 3.6 3K6
TCR3LM42A* 42 4K2
TCR3LM45A* 45 4K5
TCR3LM50A* 5.0 5K0

<k HIORE., XIFOMOEBEET v 7 % ZHLOEEIT.

HMERT (Top view)

(151) TCR3LM25A (2.5 V H H)

2K5 /|

Lot code

W I E TRMWAbhE L E N,
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TOSHIBA
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8. 7AvHE

VIN VOUT
Current
Limit

Thermal

Shut Down

CONTROL Control
Logic
Pull Down
GND
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TOSHIBA

TCR3LM >1)—X

9. BRAIFHE

(ﬁ':*ﬁ'iﬁ(% WE&,Vn=25VorVour+1.0V (L‘fht)‘k%b‘jﬁ), ViN=5.5V (Vour=5.0V),
Cin = Cour = 0.47 pF)

=2 =0~ e
H H 2 = BOE O£ B " B
=/ ZHE =K =N =K
louT =50 mA Vour<1.8V -18 — +18 — — mv
H #h & E % E| Vour |ViN=Vour+1lV
(51 3) 1.8V = VOUT -1 —_ +1 — — %
= e s |VOUT+1V = VIN = 55V
A | =T 7 E | Reg-line louT = 1 mA — 5 — — 12 mv
=l fir £ E | Reg-load |1 mA = louT = 200mA (f4) — 13 — — 28 mvV
N A4 7 R B H®| IBoN) |[louT=0mA,VIN=55V (Z6) — 1.2 — — 2.2 pA
A B2 v N A4 B R| IBOFF [VcT=0V,VIN=55V (X 6) — 0.1 — — 0.2 HA
avrO—LITLEYVER IlcT — — 0.1 — — 0.2 pA
Vour=18V — 344 — — 445 mV
. Vout=28V — 213 — — 290 mV
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 |j1gh; =f < 100kHz Ta=25°C | 53 - - — | MVims
(¥ 4)
f=100 Hz — 74 — — —
ViN=Vour +1V
lout = 10 mA, f=1kHz — 66 — — —
1) v L FE O OE R.R. VRipple =200 mVp-p, dB
Ta=25°C f=10kHz — 50 — — _
(G 4) f =100 kHz — 43 — — —
louT=1mA = 100 mA (GEx5) — -70 — — —
8 @ & E K %| Avour mv
louT =100 mA = 1 mA G£5) — +35 — — —
H oA # R OE R lcL Vout = Voutnom*90% GET) — — — 300 450 mA
TspH | TJrising — 160 — — — °C
B B R ¥ B E -
TspL | Ty falling — 140 _ _ _ oc
2 Y b O — o # 7| VerH |3V FBE—LEFANEE ‘HIGH — — — 0.9 5.0 v,
L & U B8 B E| verr |3y hO—LBFAHLEE LOW — — — — 0.4 \Y
TARFYy—CF U ER Rsp (GE5) — 25 — — — Q
A3 lour ZEE L. TRICHABENKTE LI-KETOREETT .
F4:Vour=0.8V
F5:Vour=2.8V
A6 Ay krO—ILTNLEYUER (enlFEHFE A,
ET7 LRAIE
E8 CDNTA—F—IFRENICRIE SN DIEBTT,
7 9: Voo = Vin1 - (Vout1 x 0.97)
Voutt I ViNn=Vour+1.0V DEEOHHEETY,
VN FANBEEEZRRICTIHFTOWEHRAEED Vourt D 97%ICETLEBRATOANEEETT .
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TOSHIBA
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10. HABER FOy T7v FEER

(Cin = 0.47 pF, Cour = 0.47 pF)

louT = 200 mA
H oh & K B B4
=/ RA
(% 10)

0.8V = Vout<15V — (E 11) (E11) mv
15V - (5;0101) (;‘21151) mv
16V — 441 550 mv
17V — 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
3.3V — 177 251 mv
35V,36V — 173 244 mv
42V — 156 230 mv
45V — 149 221 mv
50V — 137 205 mv

FE10: Tj=-40 ~ 85°C (CD/8T A — 2 —[FHRFHMIRE SN BEETY)

FEA BEANBEVNIF 25V UETHERALTLZELY,
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TOSHIBA
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11. 7F)r—av/—Fk

11.1. HE2E[E] 2RI

CONTROL &— /

I

lGND

0.47 pF l

M \\’,‘/r?@ VouT
0.47 yF

]

ay hko—IEE HHEE
HIGH ON
LOW OFF
OPEN OFF

tTRIZEFRY T7O L X2 L—42—OHRABRGHZRLET . VNE & U Vour HFICEREEED DI VT oY

—EERLTCESN (B33 vy avToY—0FERMNAEIRETY ).

11.2. F B | %k

TCR3LM L) —XDHFRERIFARRERF THEAZAER TRELTEYET,
REEROUEKRELUTISRLES,

(EREM]

ERME . #SRITRFI(FRY)
HAREFE - 40 mm x 40 mm (HEER), t=1.6 mm
EiRE . R@E H50%, ZE@ #3950 %
A)—HR—)L : BEE 0.5mmx24 &

500
400 =
I~ \\
=
€ 300
a)
o
e N
9 200
Ko
101
100
0
-40 0 40 80 120
ABEEE Ta (°C)
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TOSHIBA

11.3. CERALDEE

e HAarFrH—IZD\T
AERFELS IV 0T o= ERAATRETHY EFTH, BHEICKH>TIIFEBICKETLEEREZF
DBV HYET, AVTUOH—DETEICH-->TIE. FHABEF+HICEEL. EELTLESWL, F
f=« TSI a2 TUoY—OFEREHELET,

TCR3LM >1)—X

& NATRAERBFEIZONT
TCR3LMY ) —ZXD/NA 7 A B FIsonFH AEFRlourIZ & > THIEI SN FE T lourhMELVHEE . TCR3LM
D) —XFElgony TEMELFT A, COREBTIEATRBELCEHFEIEERFLIVSYET, lourltkd
leony@PEIY BZIE. EXTUSRICHEENET . lourhM BN LS lson 2> 215E. RFLGERRIER
ZHMERLET, KIEFMHIE. lourhMET LiElgon TtV BH S ETHIFINET,

® EE[CDOIT
ICEADN-HAIUTUoH—DEENEWNE., COERBIEROA VD E—F VRO L ERIZ& Y AfEHE
[CHEEZRIZTAEESHDYET, KYRELEBRICTS=-H. AAW-HBAHarToU—ETESET
ICDIELIZEEL, VINEGND /X2 —V[ETEBLEIFTREL LTEBGSA VE—F R EINESLCLTLE
AN

® H/IBKIZTDOIT
EFARETETEINIERIBTEBERICHL T, TEAETRBEHE E RN —UEFELTL
fFEW, £z, EEOCHERAOKRICITEAREE. ANEX. HABREFD/NFA—4F4—%EFEDOL, &K
i#_’é#éﬂe(:ﬁ LT .BEETAL—T120T (—RHUICITRKED 70~80%)&EE LK ExHSELLE

o BAERGFEMK. @BEMFREMIEKIZOLT
ARBETA IV ENRNY I A4 TOBERREME. BRREDBEZRNBL TESYEIN, TSRO
HEEZFBICHERRKEBRNICHZSIFEZRIETHIIDTEIIINVERA, CHEAFHICE > TITERLEH
PEEMRIICEEZSEZDHEENHY T, £f-. AT/M ADOHEAiHF & GND InFRINFEER
a—hbE—FICHE-=5BA. 2'-‘7_'“/{4 ADWIEICELEETNLAHYET,
RKTNARDZERICH->TIE, LR L UVUHHM FEFKEEMENV F TV | FICHREOMENRK
EHIZHT BT A L—T14 T EZBEDL, WHEBIBEICEVWTHREAZRREREBALLNEDS TEFE
KISV, B8, By MIBEWTITz—ILEt—TJFD+REREXNKREHRIT L EHRENV-LET,
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12. KFRFEG ()
12.1. HHBE—H N BRI

(Vin=25V (Vour=0.8V)or3.8V (Vour=2.8V)or55V (Vour=5.0V))

Vour = 0.8V Vour = 2.8V
0.84 2.9
—85°C ——85°C
0.82 —25°C 2.85 —25°C
— —-40°C < ——-40°C
b 0.8 m 2.8
e = —
R 0.78 S 2.75
H
0.76 2.7
0.74 2.65
0 100 200 300 0 100 200 300
HAER (MA) HAER (mA)
Vour = 5.0V
5.2
—385°C
51 —25°C
= —-40°C
H 5
e
R —
Hyo
4.8
4.7
0 100 200 300
HAER (mA)
F EROTRESEETT,
© 2023-2024 2024-02-28
Toshiba Electronic Devices & Storage Corporation Rev.6.0



TOSHIBA

122 HHBE—-ANEERHE
(IOUT =1 mA, Ta= 25°C)

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
1 3
0.8 2:5
— < 2
206 |\_4>.|’
H
B ] 1.5
R 04 R
A H1

o
(N

o

o

0 1 2 3 4 5 6 0 1 2 3 4 5 6
AREE (V) ABEE (V)
Vour =5.0V
6
5
<S4
H
i 3
.R
Ho
1
0
0 1 2 3 4 5 6
AREE (V)

E REROT =X I35 EETT,
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TOSHIBA

12.3. KAy 779 FEE—HAERSN

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
1500 400
< 1250 < 350
E £ 300
4 1000 H
i fip 250
L L
o~ 750 o 200
RS B
™ 500 ™ 150
Y Y
3 . * 100
O 5 —850(3 uf ——85°C
0 —25°C g —25°C
—40°C —-40°C
0 0
0 100 200 300 0 100 200 300
HAER (mA) HAER (MA)
Vour = 5.0V
300
< 250
£
IH 200
e
* 150
D
[\
™ 100
D
o ——85°C
n 50 —25°C
——-40°C
0
0 100 200 300
HAER (mA)
E: FRROT =2 3BEETT,
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TOSHIBA

12.4. XA T RAER—ANEEEHE

TCR3LM >1)—X

(lour = 0 MA)
Vour = 0.8V Vour = 2.8V
2 2
<15 <15
=2 =2
W, __—— e —
X X
N _—— N —
X j———f b
<05 <05
—85°C —285°C
—25°C —25°C
0 ——-40°C 0 —-40°C
1 15 2 25 3 35 4 45 5 55 3 35 4 4.5 5 5.5
ANEE (V) ANEE (V)
Vour = 5.0V
2
<15
=2
K 1
F
x
<05
——85°C
—25°C
——-40°C
0
5.1 5.2 5.3 5.4 5.5
AREE (V)
ik EROT XIS EETT,
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TOSHIBA
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125. A 7 RAER—HHERESHE

(Vin=2.5V (Vour=0.8V)or3.8V (Vour=2.8V)or55V (Vour=5.0V), lour=0A & 200 pA, Ta= 25°C)

Vour =0.8V
1000
—— A E R M
----- HAERIE T
2::; 100 ==
I;Ek 10 :
P\ ]
X |
~ 1
0.1
0 50 100 150 200
HAER (UA)
Vour =5.0V
1000
—— A E RN
----- H A ERIE T
2:‘1 100 R
~ ]
i : v
K 10 :
> |
:: 1
0.1
0 50 100 150 200
HAER (WA)

k: LROT =2 IBHETT,

1000

(MA)

=]

3

i

NA TR

10

0.1

—— HAEREMEF
----- H A EFRIE T

50

100 150 200
HAEFR (UA)
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TOSHIBA

12.6. W O HIRERRFE
(V|N =25V (VQUT =0.8 V) or3.8V (VOUT: 2.8 V) or55V (VOUT: 5.0 V), Ta= 25°C)

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
1 3
08 ~— 2.5 N
— S 2
206 Nt
IH IH
i ip 1.5
Ro4 R
H H 4
0 0
0 200 400 600 0 200 400 600
HAER (MA) HAER (mA)
Vour = 5.0V
6
5
<S4 \
H
g 3
.R
H2
1
O //
0 200 400 600
HAEFR (mA)
E: ERROT7T =232 EHTT,
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TOSHIBA

12.7. ) v FILIERE — BRI

(C|N =none, Coutr = 0.47 |.IF, Vin=25V (Vou'r: 0.8 V) or 3.8V (Vou‘r: 2.8 V) or55V (VOUT: 5.0 V),
VN Ripple = 200 MVp-p, lour = 10 mA, Ta= 25°C)

TCR3LM >1)—X

Vour = 0.8V Vour = 2.8V
90 90
80 80
& 70 =70
<) )
% 60 1 60
&€ 50 {50
I+ I+
S 40 S 40
DD 30 7: 30
> 20 =20
10 10
0 0
100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M 10M
BiE# (Hz) A (H2)
90
80
m 70
Z
5 60
E50
H
S 40
1; 30
=20
10
0
100 1k 10k 100k 1M 10M
BEiE# (Hz)

e EROF—2FBEHETT,
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TOSHIBA
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12.8. BFEELERFE

(Cin=0.47 pF, Cout=0.47 yF, Vin=2.5V (Vour=0.8 V) or 3.8V (Vout=2.8 V) or 5.5V (Vour=5.0 V),
tr=1.0 ps, tr= 1.0 ys, Ta= 25°C)

Voutr=0.8V

lout=1mA <& 100 mA

50us/div

Vout: 100 mV/div

lout=0mA & 10 mA

N

50us/div

Vout: 100 mV/div

louT: 100 mA/div

50 ps/div

Iy

]

50 us/div

IOUT: 10 mA/div

(

Vour =28V

lour=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 ps/div

50 ps/div

lout: 10 mA/div

—

Vour=5.0V

lout=1mA © 100 mA

50us/div

Vour: 100 mV/div

lout=0mA © 10 mA

50us/div

Vour: 100 mV/div

lout: 100 mA/div

.

50 ps/div

k: LROT =2 IBHETT,

50 ps/div

e

lout: 10 mA/div

-

© 2023-2024
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TOSHIBA

TCR3LM >1)—X

12.9. ton/torr > B 514

(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),
lour=0mA, Vct=0V © 1.0V, Ta= 25°C)

Vour =08V

Main : 125 k IMain : 125 k 20us/div
VOUT: 500 mV/div N N :
— — |
VOUT: 500 mV/div
ﬂ/\ Iin: 100 mA/div Iin: 100 mA/div
= V‘ = ;
20 ps/div 20 ps/div
Vour =28V
Main : 125 k Main : 125 k 20us/div
VOUT: 1 Vidiv |
\ _VOUT: 1 Vidiv
Iin: 100 mA/div Iin: 100 mA/div
100 ps/div 20 ps/div
Vour=5.0V
Main : 125 k Main : 125 k 20us/div

i

AN

:VOUTZ 2 Vidiv

VQUT: 2 V/div

Iin: 100 mA/div

100 ps/div

Iin: 100 mA/div

20 ps/div

k: LROT =2 IBHETT,

© 2023-2024
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13. Ny r—InKE

DFN4D
B mm
L | &= L]
1020.05
[
S
[ S I
| a L
i O
T
=
<
m
1 1] 7
fo05]s] =
(0.11)
\1-”‘ ‘_‘II‘
Q| I~
ol @
2 S
BE: 1.1 mg (1Z#)
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B mm
A
™ .
A I
|
\ |
I L]
\ 4 |
S N 048
N
o
0.25
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TOSHIBA

TCR3LM >1)—X

HAmY KN EDEREL

BASHEZELUVZOFALSVICEAFEESEELUT M%) S00ET,
AEHICEBEINTWVWAN—FDIIT7, YVILIIT7TEIVVRTLEUT TREGH] ELWET,

AEBICEAT HEHREF. FEHOBHEARE. BRNOESRBEICIYFELGLIZERSNSEAHYET,

NEICEHDLUDERMOEELG LICKBEHNOEGEHEREELFT ., £, XEICLPLHDEFOREER TAENEEH
BRI DGEETH, RERABTIT—VEEEMALY., BIBRLEZY LBLTESEL,

LHERE. GEEORLICEHTHETH, FEEK - A FL—PHAF—BRICHREFRIFE-EHET L2HE1HYET. K
oz CHERAECESE. AUROREBOMEICE VLS - BiE - MESRESASIZLOBVE ST, BEHROERIC
BEWT, BEHRON—FIIT7 - VYIFIIT - VATLIIREBELGBRERHZTIEEBBLLET . B, REIABLV
FERICKEL TR, ARRICET IHEHOER (FREH. EHE. T—42>— . 7TV Tr—2a v/ — b FEEKEEEN
YETvIRE) BEIUARBNER SN LHBEOIIKGRAE. BERAELGLEETHIOL, IR ->TIESL, &
f=. LREMGEICRBORET—F. B, RELITRIFEMHERE., TOT L, 7ILITYXLZOMERAEEGGE
DEREFERTIHEE. SEROERERE SV IR TLERTHRICEHEL ., SEROBEZICEWCTERARSZHIEL
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