TOSHIBA

TCR3UM ¥ 1)—X

RZCMOS J=7—&HERE 2YJar T/VIvYy
Y
TCR3UM ¢ 1)—X

Ultra low quiescent current, Fast Load Transient 300 mA CMOS Low Dropout Regulator in ultra
small package

1. =

TCR3UM L) —X(ERBIENA TRER. EFOYT7H b v bO—
IVIRFFE, CMOS 7R RO U IILHALDO LF a2 L—4—TY,

HABEFEEEESL A TT08VHMS 50V ETCEIRTATRETHY. HA
BRIFRAR 300mA EFTHAMEETY . BERREMEE. BEREMKE. £
— ;T RFY—OEEEBH LTV ET,

Ff=. /Xy —T 1% DFN4A/DFN4E (1.0 mm x 1.0 mm; t 0.6 mm (X)) &
BNy r—CH#FRALEN S AR ABREIL 196 mV 3.3V H A,
loUT=300mMA)EBE KRy 7 ML RBELTHEYET, AN -HEHA
AVTIoY—FELITTUF DINEES I v 44 THERTRTH D -

. EHHIE, oTHB, Y 7S TLHERBRENEEERTENRDLN BOTTOM VIEW ILLUSTRATION
57TV r—avIZRETT, DFN4/DFN4E

BE: 1.3 mg (1B%)
2.7 — a3y

EHHEE. 0T, V73 JLRRGEDERAR

3. BE

o #BINEY,Xy 4 — < DFN4/DFN4E (1.0 mm x 1.0 mm; t 0.60 mm (X)) TY
o {ENAFREF IB=0.34 yA(IB#) @ loUT=0mA, HABEE 15V T
o BYYTILEMETT RR.=70dB (1B%£)@0.8V HH
o EERBMBERETY -51/+36 mV @ 0.8V H 71, IouT =1 mA & 50 mA
o BEFOYIT7ORERETT
VDO = 196 mV (%) @ 3.3 V 7, louT = 300 mA
o WBEWHEINEESA 7Y 7FTI (VOUT=0.8~5.0V)
o BHNEXHE +10% (1.8V = VOuT)
o BERREMBABTY
o BEREEMBABTY
o F—FrTARFY¥—UHEENBTT
o EABFRMHEBRABTY
o OV FO—LRFIEITLEDUEETT
o ESIVHaAUTIUY—FFEATEETT (CIN=1pF, COUT =1 uF)

B EERRFE
2018-08
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4. R BZKER () (Ta=25°C)

| B i = - By
A 5 S £ VIN -0.3~6.0
a v bk - I B K ver -0.3~VIN+0.3 = 6.0
H bl ES £ VouT -0.3~VIN+0.3 = 6.0
B3 = # ES Pp 420 G¥1) mw
% & B 3 T 150 °C
&* = o i3 Tstg -55~150 °C

I ARGOEREY EREE/ERIEELE) NMENMFRAER/BEEALATOERICENTY, 5RT (FESIUKX
BER/EEEMM,. EXTEELLF) TERLTERSNLIESE. EEEVNELIETISZEETNAHYET,
B FQREEENFTvI MUKW LEDTIBEBEVWELUVT A L—T4 v ITDEZH EFHE) BLTERE
EER (EEMERLA— b HERERSE) 2 CHEOL, BULERERGEEBALLET,

F1: EREER
HEiRME: 15X THRFX 2 (FRY)

EREFE : 40 mm x 40 mm (MEER), t=1.6 mm

Bo#REE . RE #$350%, E@E #9350 %

ZA)—FR—)L . ER 0.5mmx24 &

5. EiEERE
EH B i 5 iE 1% By

A h & E VIN 15 ~55 (X2
a v ok - L B K Vet 0~ VIN
H A S £ Vout 0.8~5.0
H h E i louT DC 300 (X 3) mA
L) (3 b=} E Topr -40 ~ 85 °C
2 h oY F U Y —FE Cout 1.0uF UL —
ABav Ty —7R%= CiN 1.0pF 2L E —

F2: lout=1mARF
ABABEE-HABREFEAOAI R—D)E TS
FERLCESL,

BoL, EEAEROESERE. XU, BEREQOHERNTS

3 AEAREHEHEBEOLREFLIZOMITREBEERSES L EEHICELVEREZEZXSTEEENHY FT,
6. imFHEHEE (Top view)
VIN CONTROL
4 3
P
|1 1 ! 2 !
Vout GND
sy i — SEEDENDHREAELE GND F7=I3 Open HIZ LT &L
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7B, HAEE, BERF—ER

m & HAEE (V) A—bTARF¥—2 BRART
TCR3UMOSA 0.8 OR8
TCR3UMO85A* 0.85 ORA
TCR3UMO9A 0.9 OR9
TCR3UMO95A* 0.95 ORB
TCR3UM10A 1.0 1RO
TCR3UM105A* 1.05 1RC
TCR3UM11A 11 1R1
TCR3UM115A* 1.15 1RE
TCR3UM12A 1.2 1R2
TCR3UM13A* 1.3 1R3
TCR3UM135A* 1.35 1RF
TCR3UM14A* 1.4 1R4
TCR3UM15A 15 1R5
TCR3UM16A* 1.6 1R6
TCR3UM175A 1.75 1RG
TCR3UM18A 1.8 1R8
TCR3UM1825A* 1.825 1RH
TCR3UM185A 1.85 1RJ
TCR3UM19A* 1.9 ves 1R9
TCR3UM25A* 25 2R5
TCR3UM26A* 2.6 2R6
TCR3UM27A* 2.7 2R7
TCR3UM28A 2.8 2R8
TCR3UM285A* 2.85 2RK
TCR3UM29A* 2.9 2R9
TCR3UM2925A 2.925 2RL
TCR3UM30A 3.0 3RO
TCR3UM31A* 3.1 3R1
TCR3UM32A* 3.2 3R2
TCR3UM33A 33 3R3
TCR3UM35A* 35 3R5
TCR3UM36A* 3.6 3R6
TCR3UMA41A* 4.1 4R1
TCR3UMA42A* 4.2 4R2
TCR3UMA45A* 45 4R5
TCR3UM50A* 5.0 5RO

INEETR (Top view)
(#l) TCR3UM33A (3.3 V HH1) DIBE

3R3 / Lot code

* FIOHM., RIFEDMDEBES V9 & THEDHEIE.

BUHEERETBSAVEDLECEEL,
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8. 7Av4HE

CONTROL

Current Limit

Thermal
Shutdown

Control

Logic

Pull down

GND

ouT
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9. BRHIFHE
(BISHEAEES,

Vin =Vout+l V (VoUT>1.5V), Vin=2.5V (VOUTS1.5V), lout =50 mA, Cn=Coutr =1 |.|F)

T, = 25°C Ti= _4(?13) 85°e
5 B s MOE OF O# ) By
=/ T =K =/ &K
| =50 mA Vout <18V -18 — +18 — — mVv
oA B E ®¥ E| Vour ?UT "
(x4 1.8V = Vout -1.0 — +1.0 — — %
A h 5 E VIN louT = 1 mA 15 — 5.5 1.5 5.5 Y,
A )| =7 E E | Reg-line [louT=1mA (GX5) — 1 15 — — mv
8 ®w T E % | Reg-load |1mA = lout = 300mA (¥6) — 17 30 — — mv
IBON1) |louT=0mA, Voutr = 15V (X 7) — 0.34 — — 0.58 MA
N A4 F R B R louT = 0 MA,
1BON) 1175y < vour =5v x| — | | - 0.68 WA
. IB(OFF1) |VcT=0V,VIN=25V — 0.03 — — 0.16 pA
A A v N A4 B R
IB(OFF2) |VcT=0V,VIN=5.5V — 0.03 — — 0.20 pA
aYhR—=LTLEYUER IcT — — 0.1 — - - pA
) VouT=1.8V — 336 — — 457 mv
kowyw 7795 F8EFE Vbo louT = 300 mA
VouT=3.3V — 196 — — 273 mv
H oh #H B OB R IcL VouT = VouT(NOMm)*90% (i 9) — 545 — 400 — mA
louT = 10 mA,
s K % F OB E VNO 10Hz = f = 100 kHz, Ta=25°C — 41 — — — MVims
(£ 6)
louT =10 mA,
1) v j L E ﬁﬁ JE R.R. f=1 kHZ, VRippIe =200 mVp-p, —_ 70 —_ —_ —_ dB
Ta=25°C (X6)
louT=1 mA - 50 mA (i¥ 8) — -51 — — — mv
a @w B# E B %&| AVour
louT=50 mA > 1 mA (X 8) — +36 — — — mvV
B h E E B E & %| Tcvo [-40°C = Topr = 85°C — 75 — — — ppm/°C
arvbtR—)LEE (ON)| VcT(©N) — 1.0 — 5.5 1.0 5.5 v
ar b+t —)LERE (OFF)| VcT (OFF) — 0 — 0.4 0 0.4 v
TARARFY—T4 ER| Rsp — — 7 — — — Q
BERRERE Tsp (X 9) G 10) — 158 — — — °C
BRRERE
T 3 9) (X 10 — 28 — — — °C
ERXTYTR SDH | (£9) (% 10)
E4 louTZEEL. +RITHABEENRE LIZIKETOREETT .
5. VouT £ 15V,25V £ VINE 55V
175V = VOUT = 42V,VOUT+1V = VIN = 55V
VouT=4.5V,VouT=5.0V (x5
¥ 6: Vour=0.8V
E7 av b= TUNEIUER (CT) IFEHFEE A,
¥8 Vour=0.8V,VIN=33V
EO9 CONTA—F—(IFREHIIZRIESNDHIEETY,
7 10: Vour=0.8V,VIN=25V
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10. HABER FOy T7v FEER

(|OUT =300 mA, Cn=Cour= 1 MF)

HHEE s B/l e N
0.8V = VouT<09V — 1020 1257
09V = VouT<10V — 933 1157
1.0V = Voutr<1l1V — 848 1057
1.1V = Vour<1l2V — 760 957
1.2V = Voutr<1l3V — 667 857
1.3V<Vour<1l5V — 580 757
15V = Voutr<1l6V — 462 617
16V = Voutr<1l8V Vbo — 420 537 mv
1.8V = VouTt<20V — 336 457
20V = Vour<25V — 292 405
25V = Voyur<3.0V — 216 327
3.0V = Voutr<36V — 196 273
3.6V = VouT<45V —_— 174 232
45V = Vout £ 5.0V —_— 149 210
1L Tj=-40~85°C. CMD/INTA—F—ILFJEIHIZRIE SN DEETY,
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11. 7FVr—3>v/—F
11.1. {5 A EIRE I

CONTROL o— ) ., «
I R
VIN R

) ;LGND

o VOUT

1.0 pF I

1.0 yF

]

arkA—IL =
4 B
HIGH ON
LOW OFF
OPEN OFF

ERICA—FAYT7YI X2 L—2—OFERAEBAERLES, AMNRFICERREBED DIV ToH—Z2ERKL

TLEEW,

11.2. FRIRK

TCR3UM ¥ ) —ADHBREFEREER ERARAERTHRELTEYET,

REERDOUEKRZEUTITRLEY,

(ER%EH]
BIRME : A5 RAIRFI(FRA)

(ES52yHavFodb—OFEAMNTETT, )

EIREFE . 40 mm x 40 mm (AEER), t=1.6 mm

FRfREE -
RAI—ik—JL: EFE 0.5mmx24

RE #150%, E@E #3150 %

500
N\,
400 <
) N
£ AN
=~ 300 N
£ AN
« N
@ 200
Lt
1=
100
0
=40 0 0 80

ARRE Ta (°C)

120
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12. CEARAEDEE

HAaarFod—(22\T

AUREES T AT UOY—ERAARTHY FTHN. BRICK > TIEERICKRELEEFEEH OBEIHYVET,
AVTUY—DOBREICHIz-> T, FRREZTHIZEEL. EELTLLESWL, £z, £33 vyY 30709 —0 ESR
F10QLUTOEDEHBRN-LET, £, KEBFOO. 1WF LDV T oY —DFEREZHELET,

EHEIZDIT
ICEAR-HBAHAVTUH—DERIARENE, COEBIERDOA VE—F VRO LERIC&KYLHEHEICEZEERIZTHA
BEMNABHYET, FYRELEEEIZT A0, AA-HATVTFoH—IZTERLEIFICHELCIZEEL, VIN & GND /S8
B—UFTEBRLEFTRELLTEREA VE—FURZINSLTLESL,

HREKRIZDONNT
EFARECTETEINIFEREFEBLICH LT, TEIETRBEE S HERNEI—VBRHAELTLLESY, T, £
B CERADOEICIEIEAREE, ANWEE. HABERED AT A—4—2EZED L. BAHFBFBLIIHLT, BYLETs L—
T4 U (—BIIZITRAIED 70~80 ) FEZE L-HRT£HBELLLET,

BERRERR. BRERERKICONT

AERBFETA—NWENV I 24 TORBERRERR. BRRERNREZABLTEYEITHN. TN ROBEEEICHENR
RKEHBNICHZSEERIAT HIDTRIIENFERA, CHEAFHICE > TRERLHROEEGRIICEEEE X SRR
BHYET, Fl=o XT/NM ADHNEHF E GND I FHNFELLE L 3 — b E— FIZH>=5HE. KT/\1 ANHERICE
BEENAHYET,
ETNAZADHEAITH=oTIE, EREFVEH TFBEEREND FT VI FICRBEOERAZKERICHT ST 1
L—T42J0%BEOL, WHERBEICEVTHRMZAEREEALVES TERLEZENL, BB, £y MIBWTD
I—E—THEDTARBRRENKRERT S EEHENLET,
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13. KRBFEH (F)
13.1. HHBE—- AN BERHK

VOUT: 0.8V VOUT= 1.2V
1
] | Ci = 1 WF, Coyr = 1 4F, Ta=25°C 16 | | Ci = 1 WF, Coyr = 1 WF, Ta=25°C
IOUT\_ 1mA : : : : 1.4 | lour=1mA
0.8 % % i i
< N{ [ 12 \
~ >
3 0.6 'Y 51 r[ /\\
> N S [ I lour = 300 MA
lour = 300 MA > 0.8
& 1y [ ]
E 0.4 i@ 0.6 I
H R 04
0.2 H
0.2
0 0
0 1 2 3 4 5 0 1 2 3 4 S
ANBE Vi (V) ANBE Vy (V)
VOUT: 1.8V VOUT: 28V
2.5 — - — 3.5 ;
|CIN_1 MF, Coyr = 1WF, Ta=25"C |CIN=1 MF, Cour =1HF, Ta=25"C
> | loyr = 1 MA 3 oy = 1 MA
< \ £ 25 \
5 yA - .
/ N > lour = 300 MA
|Ei|i;|Iﬁ 1 lour = 300 MA IEI% 15
3 R 1
0.5 H
l 0.5
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ANBE Vy (V) ANEE Vy (V)
VOUT: 3.3V VOUT: 50V
4 |C|N=1pF, Cour=1uWF, Ta=25°C 6 [C = 1WF, Coyr = 11F, Ta=25°C
| ;1mA 5 |
g 3 out N // g lout = 1\mA
'_
8 /\ 3 ‘ /,
_ >
I%:I 2 / lour =300 mA " 3 7 R\\
[y m / lour = 300 MA
H 4 H /
A
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ANEBE Vy (V) ANEE Vi (V)
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13.2. A T RAER—HHERESHE

Vour=0.8V Vour=1.2V
1000 1000 -
[Cix = 1 1F, Cour =1 F, Ta=25°C Cw=11F, Coyr=1pF, Ta=25"C
z z :
3; 100 lout faIIlng \; 100 II)UT falling
o — o -
o v = v
2 3
@ 10 e 10
X X
N } M }
X I 1
o< 1 < A . ‘
- lour rising y lour rising
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 o0.01 0.1 1 10
tHAETR 1oy (MA) HA'HK Iour (MA)
Vour=1.8V Voutr=2.8V
1000 1000 -
- |C|N=1uF,COUT=1uF,Ta=25°C |C.N=1uF,C0UT=1uF,Ta=250
< <
= . 2 -
§ 100 lout falling § 100 L| vz falling e
o v -
® 10 B 10
X X
[N [N
) ] X
~ 1 A < 1 b
M lour rising T lour Hising
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 o0.01 0.1 1 10
1000 Vour=3.3V Vour= 5.0V
|Ci =1 1F, Cour = 11F, Ta=25°C 1000 |C|N= 1 UF, Coyr =1 F, Ta=25°C
£l . < T
z 100 lour falling — %100 lpur falling
_o )
N v - v
s 1
® 10 i 10
X X
[ [N
N N
< 1 < 1 .
b lour rising lour Mising
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
H:lljj'ﬁiﬁ IOUT (mA) Hjj]%ﬁ IOUT (mA)
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13.3. NA FRAER—ANEEEHE

Vour=0.8V Vour=1.2V
1.0 - 1.0 -
|C|N=1 WF, Cour = 1WF, Ta=25°C Cpn=1MF, Cour =14F, Ta=25°C
< <
Z 038 208
=z
E 2
e 0.6 1 0.6
X
~ 0.4 o A 0.4
S s —]
S 02 02
0.0 0.0
15 2.5 3.5 4.5 55 15 2.5 35 4.5 55
ANEE Vy (V) AHBE Vi (V)
Vou'r: 1.8V VOUT: 28V
1.0 1.0 S
|CIN= 1UF, Coyr =1 1UF, Ta=25°C |C,N=1 WF, Cour=14F, Ta=25°C
< <
=2 08 2038
=z =z
e} o
o _m
5 0.6 1 0.6
0.4 0.4
~ I M~
y I\ v —\ —
S 02 0.2
0.0 0.0
15 2.5 3.5 4.5 5.5 15 2.5 35 4.5 55
ANRE Vy, (V) ANRE Vi (V)
Vour=3.3V Vour=5.0V
1.0 1.0 -
- |C|N=1pF,COUT=1pF,Ta=25°C < Cn=1pF,Coyr=14F,Ta=257C
<
S 2
2 2
8 =
e 0.6 S 06
< 02 S 02
0.0 0.0
15 2.5 35 4.5 55 15 2.5 3.5 4.5 55
AHEE V, (V) AHEE V, (V)
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13.4. KAy 779 rEE—-HHEREY

Vour=0.8V Vour=1.2V
800
§1200 [Co= 01 JF . Capr =01 pF. Ta=25°C s |Ciy=10F, Copr=11F, Ta=25C
£ 1000 —1 £
3 — 3 600 -
> 800 S " /
B 600 B 400
N
™ / ™ 200 /
D200 E[“
a
‘L 0 L 0
0 1'.:%Ojj — 200 A 300 0 100 200 300
. loyr (MA) HABR Iour (MA)
400 Vour=1.8V Vour=2.8V
_ [Cuu=11F, Cour = 1F, Ta=25C 250 [Cpu= 1 F. Cour = 1F. Ta=25°C
S S
S £
2 300 A€ / g
= / =
H H 150
® 200 e i //
3 S Rl
™ 100 / ™
D DN 50 yd
O O
w °w
0 0
0 1£3] £ | ZOOA 300 0 100 200 300
O oyt (m ) Hjﬁ%ﬁ IOUT (mA)
Vour=3.3V Vour=5.0V
200 - - — 160 >
Cpn=1UF,Cour =1uF, Ta=25C - | Ciw = 1 WF, Coyr = 1 WF, Ta=25°C
< S
S € /
5 150 / >g 120
>
" /
" k
i@ 100 / B 5 /
D / D
R Y N
™ 50 N 40 /
:\ %
o e
L
0 0
0 100 200 300 0 100 200 300
H HBH o7 (MA) AR lour (MA)
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13.5. ) v FILIERE — BRI

100 Vour=0.8V 100 Vour=1.2V
90 90
_ 80 i _ 80 wr.pm"
g 70 S 70 (e
Eé( 60 N Eé‘ 60 N
i 50 \ H 50 ANy
2 40 I N 2 40 b N
1: T 1: I
= 30 I 230 \
20 Vin =25V, Vi ippie = 200 mV,,, 20 Vin=2.5V, Viyipple = 200 MV,
10 Cn =none, Coyr =1 uF 10 Cy =none, Cqoyr =1 uF
lour = 10 MA, Ta = 25 °C 0 loyr =10 mA, Ta =25 °C
0
10 100 1000 10000 100000 10 100 _ 1000 ~ 10000 100000
RR# f (Hz) BiRE f (Hz)
100 Vour=18V 100 Voutr=2.8V
90 90
80 80
S 70 Ny 2 20 Ul
) = # g0
% \\." g M'-n
B 50 SNy H 50 S§
R 40 i \~..\ R 40 . \“\
D 30 h D 30 h
= N o N
20 | V=28V, Viyppe = 200 MV, 20 | V=38V, Vi ppe =200mV,,
10 Cy =none, Cqyr =1 uF 10 Cn =none, Cqyr =1 4F
lour =10 MA, Ta=25°C lour =10 MA, Ta =25 °C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
BiR# f (Hz) RE# f (Hz)
100 VOUT =33V
90
80
S 70
% 60
i 50 =~
Y NN
R 40 i
2 30 h
20 | vy =43V, Vi ope = 200 MV,
10 C =none, Coyr =1 uF
lour =10 MA, Ta=25°C
0
10 100 1000 10000 100000
) BiR# f (Hz)
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13.6. BFIEELE R

Vour = 2.8V

Vour: 50 mV/div

ﬁf“’“

lout: 50 mA/div
) Vin=3.8V Ver=1V, Cour =1 yF
50 psfdiv lour =1 MA € 50 mA, Ta = 25°C

13.7. ton iERE
VOUT: 2.8V

V|N =38V , COUT =1 |JF
lout = 0 mA, Ta= 25°C

Ver: 1 Vidiv
| — .y
Vour: 2 V/div / '
I 200 mA/div

500 ps/div

13.8. torr IERFYE (F—FT A XAF¥—)

VOUT =2.8V

VIN =38V y COUT =1 HF
IOUT =0 mA, Ta=25°C

VCT: 1 Vv/div

| VOUT: 2 V/div
.
Iin: 200 mA/div

500 ps/div

F: EROT—HEFBSEETYT

VOUT: 2.8V

Vour: 200 mV/div

lout: 10 mA/div

-

M

Vin=3.8V Ver=1V, Cour =1 pF

50 ps/div lour =0 MA & 10 mA, Ta = 25°C
VOUT =2.8V
Vin=3.8V, Cour=1pF
R D R lour = 300 MA, Ta = 25°C
Ver: 1 Vidiv

i .y
Vour: 2 V/dIV/
500 ps/div
VOUT =2.8V
VIN =38V y COUT =1 HF
lout = 300 mA, Ta= 25°C
VCT: 1 V/div
Vour: 2 V/div
In: 200 mA/div
500 ps/div
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14. HE
14.1. DFN4 B mm

[B] 10%0.05 ]

10 £0.05
|
|
|
T
|
|
|
|
|
|
|
|

-0.03

0'58 +Ol 02

0.2520.05

0.07 :0.05

BOTTOM VIEW
T 7RERROIZSO. E—)L FHIEREOEBRIE 0.04mmIEE)OMUEEL L>THEY ET,

BHE:13mg (F#)
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14.2. DFN4E BAfsI: mm

1.0 £0.05

O

+0.02
-0.03

0.58

i

Ty
O
<
&
o &
=)
BOTTOM VIEW
BE:13mg (E%)
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