TOSHIBA

TCR3RM L1)—X

RZ CMOS V=7—&HEHE >Yar T/ Vv s
Y
TCR3RM v 1)—X

Ultra high Ripple rejection ratio, 300 mA CMOS Low Dropout Regulator in ultra small package

1. =&

H)EBPMRENYT—UFFERLEMNLE, 100dB (f=1kHz, 2.8V HA)
EBWI Y TIVEREERBELTHYES . AN-HAOa T o9—3#
[CIWF DINBES IO THERTIRETH D=, HEHEBDLD
BEBERENROONST TV r—a VICTRETY,

TCR3RM ¥ ) —X(FBEY v TILEMRE. B/ 4 X, a2 FO—)LinF
f$&. CMOS JOXDAAY U ILHALDO LFa1L—4—TY,
HABERGEREES A4 T TV M5 45V FT:ERAEKETHY ., HH
EiRIT 300mA ETHATIAETY . BERIREMAE. BEREMRE. 4+ —
bT 4 RF Yy —UHBEEEHELTEYET,

Ff=. /Ny —T 1 DFNAC/DFN4F (1.0 mm x 1.0 mm; t 0.38 mm (&

DFN4C/DFN4F

2.7 ) Hr—>3Y

RS, Bt Y— WASBEDERRE

R

H/NE/ Sy —2TF DFN4C/DFN4F (1.0 mm x 1.0 mm; t 0.38 mm (12#£))
By TIVEBETT

100 dB (1Z#) @1 kHz, 2.8V HH

93 dB (%) @10 kHz, 2.8 V HH 51

68 dB (12%) @100 kHz, 2.8 V i /1

68 dB (%) @1 MHz, 2.8 V /1
BEA/ A XEETT (VNO =5 uVms (1Z#) @ 10Hz = f = 100kHz)
BN T7RAERTT (IBON) =7 pA (1EZ) @ louT = 0 mA)
BERRERBRABTYT
BERRERRANBTY
A—bTARFY—IHEERNETY
BrOyI7O NEETY

Vpo =130 mV (12#) @ 2.8 V HH 3. louT = 300 mA
BLEWHEABEES A7y TTT (Vour=09~4.5V)
Y FA—UIRFIETLE D KT
53y a2 T oY—FFEAREETT (CIN =1 uF, Cout =1 uF)
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TOSHIBA
4. R BRKREWK () (Ta=25°C)

TCR3RM L1)—X

| | i = E % BAr
A h S E VIN -0.3~6.0
a kB — L B E \ess -03~VIN+0.3 = 6.0
H 7 ES £ Vourt -0.3~VIN+0.3 = 6.0
H h 3 in lout 300 mA
Hi B # e Pp 420 GE1)| mw
S v vy v o3 v R E T 150 °C
&* = o i3 Tstg -55~150 °C

b AEGOEREY EREE/EREERE) NMEIEXRER/BEEFRUNTOERICENTL, 5RT (FES
FUXRBER/EEENM. EREEELLF) TERLTERSNLEEE. EEEVNELIETISZEETNLH
L) i-d-o
BHFEEREREN FTvI MYBVEDTIBELEBBVBEIUT A L—TA4 2 TDEZAEHE) BLUE
AERAMIER (EHEMRBRLA— b, #HERERE)Z CHEOL, BULEREHREEBLLET,

E1  HirsEie
ME . H#SXIRFI(FRA)
& - 40 mm x40 mm x 1.6 mm (HEER)
B4R - REHI 50%, EEH 50%

5. inFIERHE (Top view)

VIN CONTROL

VOUT GND

Ny —CERmOHO D REBERE GND £z Open EHEIZL TS LY

6. BhEETER

B H 2 5 % BT
A bl & £ VIN 1.8 ~ 55 (¥2)
I vy B — L B K Vet 0~VIN
H 5 ES £ Vout 09-~45
H Vi E i louT DC 300 mA
g £ R E Topr -40 ~ 85 °C
H 5N T v = Cout 1.0 yF Lk —
A A > T v B - CiN 1.0 yF Lk —
2 ER—COEAERER KOy T7H FEERZISEOL, BARKERDOS YL a v BEESLUEHERED
HERNTIHERACE S,
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TOSHIBA

TCR3RM L1)—X

7. @A, HOEE. BRET—ER

m B HAEE (V) RAR
TCR3RMO09A 0.9 0J9
TCR3RMO095A* 0.95 0JB
TCR3RM10A 1.0 1J0
TCR3RM105A* 1.05 1JC
TCR3RM11A* 11 141
TCR3RM115A* 1.15 1JD
TCR3RM12A 12 1J2
TCR3RM13A* 1.3 1J3
TCR3RM15A* 15 1J5
TCR3RM16A* 1.6 1J6
TCR3RM17A* 17 1J7
TCR3RM18A 1.8 1J8
TCR3RM1825A* 1.825 1JG
TCR3RM185A 1.85 1JH
TCR3RM19A* 1.9 1J9
TCR3RM20A* 2.0 2J0
TCR3RM22A 2.2 2J2
TCR3RM25A 2.5 2J5
TCR3RM26A* 2.6 2J6
TCR3RM27A* 2.7 2J7
TCR3RM28A 2.8 2J8
TCR3RM285A 2.85 2JJ
TCR3RM29A 2.9 2J9
TCR3RM30A 3.0 3J0
TCR3RM31A* 3.1 3J1
TCR3RM32A* 3.2 3J2
TCR3RM33A 3.3 3J3
TCR3RM35A* 3.5 3J5
TCR3RM36A* 3.6 3J6
TCR3RM40A* 4.0 4J0
TCR3RM41A 4.1 4J1
TCR3RM42A* 4.2 4J2
TCR3RM43A* 4.3 4J3
TCR3RM45A* 4.5 4J5

*HIOHRRZ., RFZOMOEBES vV ZHENB AL, BHERHETHEAVEDOECEEL,

HMERT (Top view)
#5l: TCR3RM28A (2.8 V Hi77)

Lot code
218 /|

\— INDEX
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TOSHIBA

TCR3RM L1)—X

A=A
VIN VOUT
Current
Limit
Thermal
Shutdown
Band gap
Reference
CONTROL Control
Logic
Pull down
GND
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TOSHIBA

TCR3RM L1)—X

8. ERRIFHE

(IR EANEMES. VIN=Voutr+1V (Vour = 1V),VIN=2V (Voutr = 1V), CIN = CouT =1 uF)

Tj=25°C E (42 ;)8 e
B B El— MOE O£ 4 ) By
=M | BE | & &xIN &K
lout =1~ 300 mA Vor<18v | — | — | — 36 | +36 mv
# h 8 E # E| Voutr [VNn=Vout+lV-~55V
(£ 3) 18V < Vour| — | — | — 2 +2 %
= e - 4o |vout+1v £ vin £ 55V
A | %7 E | Reg-line louT = 1 MA — 10025 | — — — %IV
=] i =7 E £ [Reg-load |1 mA = louT = 300 mA — 12 — — — mv
N A4 7 X B H®| IBon) |louT=0mA G5 | — 7 — — 12 pA
A &2 v N 4 & R|IBOFF |[VcT=0V — 0.1 — — 1.0 pA
AVEA—LLTNEDVER| et — — 0.1 — — 0.2 uA
Vour=18V | — 180 — — 220 mv
Foy 779 rERE (GE 7)] Vpo |[lout=300mA VouTr=28V | — 130 — — 150 mv
Vout=45V | — 98 — — 125 mv
== louT =10 mA
w7 ¥ F B E| VN0 |johW;Sf=100kHzTa=25°C GE4)| — | 0 | T | — | Wms
f=1kHz — 100 — — — dB
louT = 10 mA,
- f=10kHz — 93 — — — dB
U v F o E M E| RR|Reeles200mVpp.
a= f = 100 kHz — 68 — — — dB
GE 4)
f=1MHz — 68 — — — dB
. louT=1mA > 300mA, tr=1pus — -30 — — — mV
a8 1 @& E & %| Advour
louT=300mA > 1 mA, tr=1 s — +30 — — — mV
HAEERIL—L— k|Voursr |(E 4) — 4 — — — mV/us
B8 #® OB OB R lcL — — — — 400 700 mA
o TspH | Tjrising — 160 _ _ _ oc
BREZBELEE -

TspL | Tjfalling - 140 _ _ _ oc
arv kB —J)LEE (HIGH)| VctH |3y bO—ILiEFAABE “HIGH — — — 1.0 VIN
arvkrR—)LERE (LOW)| VcrL 3> bB—LHFAAEBRE ‘LOW — — — 0 0.4
TARFY—SH EHR| Rsp |(E 4) — 20 — — —

E 3 louT#EEL. +RICHABRENRE LIIKETOREETT
F 4: Vour=28YV
A5 avbhO—LFTULEDUER(I)IEEENEFEA
E 6 CONTA—A—ILERANICRIESNSEETY
X 70 Vpo = VN1 - (Vourtt x 0.97)
VouTt &, HABEDATMETT
ViNt [, ANWBEZFBRAICTHFTCWWE, HABED Vourt D I7%ICETLIEBETOANBEETT
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TOSHIBA

TCR3RM L1)—X

HABER FAy T7o FEER
( CIN = 1.0 pF, CouTt = 1.0 pF)

louT = 300 mA
H h & F B2X B4
U R
(X 8)
09V =Vour =15V — Gx 9) G 9) mV
15V . ‘225 ‘280 v
(X 9) (X 9)
1.6V — 210 255 mV
1.7V — 190 235 mV
1.8V,1.825V,1.85V — 180 220 mV
19V — 175 210 mV
20V — 170 200 mV
22V — 160 185 mV
25V,26V — 140 165 mV
27V — 130 155 mV
28V — 130 150 mV
285V, 29V — 125 150 mV
3.0V,3.1V,3.2V — 120 145 mV
33V — 115 140 mV
35V,36V — 110 140 mV
40V — 100 138 mV
41V — 100 135 mV
42V,43V — 100 133 mV
45V — 98 125 mV

8 Tj=-40~85°C (C/F A —F—[FHREHIRIESNHIEBETY)
X9 EMEANBERE1BVEUETHEALTLEEW
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TOSHIBA

TCR3RM L1)—X

0. 7FYHr—3>v/—F
9.1. HEHZ[E] RRMHI

VCONTROL O} . ']
I T ,l GND

VIN ﬁ N o J_ o Vout
1.0 uF

A hA—)VERE | HAERE
HIGH ON
LOW OFF
OPEN OFF

1.0 pFI /I

ERICE RO Y TT7O FLFaL—2—DHERERRAFIZRLES . VOUT E&L U VIN ImFICIE, B
FERERDEOHICAVT oY —FEHELTESY (B3 3y /a0 T oY —0FERANATRETT ),

9.2. Fr iRk

TCR3RM L) —XD#B/EKRIF, BREEHZEAFIAERTHRELTEYES,

UTICREERODUERZERLES .

€27 309

ME : HSRIKRF(FRE)

& : 40 mm x40 mm x 1.6 mm (AEER)
Bo4R R - REH 50%, EEH 50%

500
N\
400 N
3 S
é 300 \\
o \\
#K N
um 200
&
W2
100
0
-40 0 40 80 120
FEBERE Ta (°C)
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TOSHIBA

903. CEHALDEE

® HAarTUoH—IZDUT
AERFELSIVvIa 0T oY= ERARETHY EFTH, BHEICEH>TIIEBICKELEEREZEF
DBELHYFET, AT UH—DOEEICH=--TIX, FRBEZTSICEEL. BELTLEEW,
f=« ES I To—DOFEREHELET,

TCR3RM L1)—X

@ NATRERFMHEIZONT
TCR3RM L 1) =XM1 7 AEiR IBON)EHAER lour IZ& > THIEISNFET, louT HMELMEE.
TCR3RM Y1) —X(3E IBON)TEMELFETA. COKRETEY v TILERES L VEFBELERHFELN
BEBLIYSZYET, louT I2&D IBONDYIYEZ(E., EXTUDXICHEISNET, louT HEMLE
IBON)IZ%E 2 =3B &, EH&UJ?kF%F%&Uﬁﬁ EBISERMEZRLET, NFHEE. louT AMET
LIE IBoN)ICBIY B LS E THFEINET,

@ =EIZTDOINT
ICEAA-HBAaAUT oY —DERENAREINE., COERBIEDOA VD E—F RO LRSI KY CiBFEE
%Z*é.“%&!ﬂ“‘! EEABHYFET, FYRELEERICT SO, AA-HAaVTFUoHY—IETESEIT
ICDELIZEEL.VIN £EGNDNE—2U[FTELEITREL LTEBA VE—F o REFNSLTKLE
LY,

@ HFEEXIZONT
EHERARETEFEINIBRRFBFEXIIH LT, TEILTRBEF EER/Z—U%itE L TL
fFEW, £, EROCHEROEICIIABEE. AHNBE. HABREDNSA—L2—FEFED L, &K
iﬁ@#ﬁ%(:ﬁ LT, BEBTAL—T 40T (—BMIZIXRZRKRIED 70~80 %) EE L =RET &+ HFELLE

@ ATERREMR. BERELKICDONT
AEBZETA—IL NV 24 TORERREDR. ARRELRZABLTEYETHS. T1 XD
BEZEICHEONRARKERRNICIZ 2F2RIAETHIIDTIEIEIVWERA, SHEASZHICK > TIEERTEHK
PEEMRIIICEEEZEZSUEENIHYET ., £, KT/1 ROHENiHFE GND iHFRINAFATEER
La—FrE—FIZKHE2BE. RTNA RDBRICELSENLHY £9,
RTNAZADZHERIZTHz>TIE, LRSIV E TFEBREFEME/ N> FT vy | FICRBOMERNRK
EHIZHNTE2TAL—T14 T EZFEDL, WHRIGEEICEVWTHEMRREREBZIHWVES TEFE
KEZEW, BHE. By MIBVWT Tz —ILE—TJ7FD+RLRLRENKRERT L E##HEN-LET,

@5y TIILEREFERIWEE A HEEEHMEIZONT
SV TIEHEEEESLVER A HEEFEMEICOLT TCR3RM o) —X([EA—/NR 74 L —%
BHELTHEY. BV I EGESRE L EENHETETEMEEZEBRLTBYET . A7 1 )L2—IEL Vour
PNAFMEMEICEL-BICSEBLES, CORH. KT IILF—%EFHT HI2HT-> T, CONTROL EE
DEHPETMBELSICHEDS VouT DEBFEIZTEELC S,
IZVIN—VouT BIBEEN NS N E EFFBEZEICEEEZEZFIDTITEELLESLY,
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TOSHIBA
10. KREHEEH (GF)

TCR3RM L1)—X

10.1. HABE—-HHERSE (Vin=Vour+1V)

1.24 —85°C = 85°C
—~ 1.23 —_—25°C 2.83 —_—25°C
> —
<122 o 2 .
é : —-40°C c —-40°C
> 121 328
e % e 2.79 \ —
R 119 E : ——
1.18
e H
1.17 2.77
1.16
1.15 2.75
0 100 200 300 0 100 200 300
HAER Iour (MA) HAER Iour (MA)
102. Ry 779 FEE—HHERSYE
Vour = 1.8V _
500 out 250 Vour = 2.8V
’>\ — 85° C 9 — 3 5°C
e e
= 400 —25°C = 200 —25°C
g g
> —_40°C > —-40°C
I+ 300 IH 150
e i
AL L
D 200 / D 100
N 100 N 50
o o
7 7
0 0
0 100 200 300 0 100 200 300
HAER Iour (MA) HAER Iour (MA)
250 Vour = 3.3V 250 Vour = 4.5V
,_>\ — 35°C 9 — 35°C
£ 200 —25°C E 200 —25°C
9 g
< ——_40°C > —-40°C
jy 150 H 150
i i
A v
T~ 100 D 100
N M~
™ ™
~ 50 n 50
o a
o o
0 0
0 100 200 300 0 100 200 300
HABEF Io,r (MA) HABF Ioyr (MA)
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TOSHIBA

10.3. \f FRXAEBR—AHNBERE (lout=0mA)

TCR3RM L1)—X

10 VOUT = 12V 10 VOUT = 18V
< s — < 8 —
\: o ~ et
g o g =
1 — £ ]
B, ®
X X s
N a— 85°C N e 85°C
»,\E 2 —_—25C Y 2 —25°C
_400C _‘40 C
0 0
1.5 25 3.5 4.5 55 15 25 3.5 4.5 5.5
0 Vour = 2.8V

£ -—
\;\ awsmpnmnses®? |
Fe =
1= -
fy
R 4
~ —85°C
'»\/_ 2 —25°C

e -40°C

0
25 3.5 4.5 55
ANEE Vi (V)
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TOSHIBA

TCR3RM L1)—X

104. 184 7 RAEHR—HABFIEHE (Vin = Vour + 1V, lour = 06300pA, Ta=25°C)

300 Vour = 1.2V 300 Vour = 1.8V
f:‘; 250 <:):L 250
z = lour falling
_% 200 lour falling ) 200 UL
=2 =2
2 150 ¥ 150
%f (4]
N 100 Pri 100
Y Y
< 50 < 50
) lour rising lour rising
0 0
0 100 200 300 0 100 200 300
HABR lour (WA) HABTR lour (WA)
< 250
=2
3 200 lour falling
o
= 150
e
X
N 100
V
‘2 50
IOUT rising
O -

100 200
HAEFR loyr (UA)

o

300

10.5. HAHIBRERIFE (Vin=Vour + 1V, Ta = 25°C)

, Vour = 1.2V . Vour = 2.8V
3 3
> 1 > 2
k H
i i
R R
Ho5 H1
0 0
0 200 400 600 1000 0 200 400 600 800 1000
HAER loyr (MA) HAER loyr (MA)
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TOSHIBA

TCR3RM L1)—X

10.6. U v FILERRE — BRI
(C|N = none, Coutr= 1|.|F, VN Ripple = ZOOmVp-p, lout= 10mA, Ta= 25°C)

V, =0.9v V, =1.2V
120 out 120 ouT
100 - 100
g 3
1 et - w80
= E
b 60 H 60
= =
N ™
T; 40 ~ 40
-~ o
- 20 20
V|N= 2.5V V|N= 2.5V
0 0
100 1k 10k 100k 1M 10M 100 1k 10k 100k M 10M
BRE f (H2) BRE f (H2)
_ V, =2.8V
120 Vour = 1.8V 120 out
__ 100 < 100
0 )
= X 80
{,:%( 80 %
E
H 60 M 60
A -~
N ™
™ ~N 40
~ 40 ;
= 20 20
ViN=2.8V Vin=3.8V
0 0
100 1k 10K 100K M 10M 100 1k 10k 100k M 10M
B f (H2) A f (Hz)
12 Vour = 3.3V - Vour = 4.5V
_ 100 100
o o
) c)
1 80 ™ 80
gL B
H 60 H 60
= =
1; 40 QQ 40
2 2
20 20
V|N= 4.3V V|N= 55V
0 0
100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M 10M
EKkE f(H2) BR# f (H2)
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TOSHIBA

TCR3RM 1)—X

10.7. ton / torr IGEHEFE (Cin= 1uF, Vin= Vout + 1V, VcontroL = V1V, Ta = 25°C)

® Cour=1pF, lout=10mA

Vour= 1.2V

VeontroL: 1V/div-

~ Vour: 2V/div

- VQONTF%OLZ 1VIdiv

VoUTZ 2V/div

lin: 10mA/div 1{ Iin: 10mA/div
v il B | WAL, L M -L"V‘
200us/div _ : : 20us/div
Vourt = 2.8V
___Vcontror: 1V/div
R VeontroL: 1V/div |
 Vour: 2V/div.
k : ///{ N :
M/// ] N\ Vour: 2V/div
lin: 10mA/div _L“ Iin: 10mA/div
o 1 |
200us/div ; ‘ 20ps/div
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TOSHIBA

TCR3RM 1)—X

® Cout=1pF, lout=300mA

Vour= 1.2V

VconTroL: 1V/div

VconTroL: 1V/div

W A \ | Vour: 2V/div
. In: 500mA/div . , '
. i | Iv: 500mA/div
: ¥
200ps/div 20us/div
Vour = 2.8V
- J Veontrow: 1W/div ~ VcontroL: 1V/div

VOUTZ 2V/div

// % | Vour: 2V/div
! Iin: 500mA/div .
-.—.-:—_../’7 .“]. ] IIN: 500mA/d|V
: i
200ps/div 20us/div:
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TOSHIBA

TCR3RM 1)—X

® Cout=10pF, lout=10mA

Vour=1.2V

:‘ ; - VcontroL: 1V/div ' | : VCONTéOL: 1V/div

/ e — ' Vour: 2V/div

,_.—————'—\ I|N50mA/dIV \ | ||N50mA/d|V

200ps/div . 5 ] 100ps/div

Vout = 2.8V

VoontroL: 1HdIv ~ Voowtrov: 1V/div

: f P ; : :
: : // Vour: 2V/div ' ' : \\ " : ‘ :
m@mw// ! i s ey, VOUT: 2V/d|v
e T\ In: 50mA/div |
e ﬁ ﬁ ﬁ j—
200ps/div | f ﬁ 100us/div

In: 50mA/div
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TOSHIBA

TCR3RM 1)—X

® Cout=10pF, lout=300mA

Vour=1.2V

', RSN R e ‘> ey ,J‘M GRS TR ..,rig;vi:u,:; ?.‘ i
[ ; ! VCONTROL' 1Vidiv 5 VconTtroL: 1V/div

_ _ Vour: 2V/div- j ' — _ '
e A N | | Vour: 2V/div

- : 4 i 500mA/div- L e W —
I L o | | | | _In: 500mA/div

200ps/div f . . 50us/div

Vout = 2.8V

VcontroL: 1V/div ~ VcontroL: 1V/div

: // | ‘ il : VOUT: 2V/div

NG 500mA/div

—_—-————J/ : L ; IIN: 500mA/d|V
200ps/div | | 50ps/div
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TOSHIBA

TCR3RM 1)—X

10.8. BB SR E
(Cw=1 pF, Cour=1 pF, Vin= 3.8 V, Vour = 2.8 V, t. = 1ps, = 1ps, Ta = 25°C)

lout =1 mA < 300 mA

e 3 B ==

50ps/div

lout = 0 mA < 100 mA

lout: 100mA/div

50ps/biv

I EREOTRIESERETY,
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TOSHIBA

TCR3RM 1)—X

M. 3\ Tr—In KR
11.1. DFN4C B mm

T 10 +0,05 ’ @

«0.05

0,07 005

02522870 05 W[A 8]

B&:0.93 mg (1Z#)

1.1 RyHs5r—UshEk
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TOSHIBA

TCR3RM L1)—X

11.2. DFN4F B mm

1.0£0.05

1.0£0.05

-0.03

0.3g¥0.02

(0.07)

F—
d
o
ul
]

_ 0.250.05 [$T0.05 @A B ]

0.07 £0.05

0,25:0.05

BE:0.93 mg (B%)

B 1.2 Ry —stik
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TOSHIBA

TCR3RM L1)—X

BamyYEHLEOBREND

BRAESURZH LU FTOFESHALLVICHEHBRESTZUT MYt E0O0ET,
AEHICBEINTWEIN—FIIT7, YVIFIITELIUVVRATLZUT IREFZ] ELWET,

?%ﬁtﬁ?é%ﬁ%~$ﬁﬂ®%ﬁﬂ§@~Eﬁ@ﬁ%ﬁat;U%%ﬁbt%%éhé:&ﬁ&Ui
XEIZLDHHDBRIDAELG LICAEHOGEHEREZELET, £/, XEICLPEHDOEBROKRES
BTAREHZEGEHER T HEETL., BHENBIZ—YTEEZMALY., BIFRLEY LAENWTL &L,
LERE. EHEEORLIZBHTVETA, FER - A FL—JRRIE—MRISRETE - IEHRET 515
BHABHYFET, FERECHERIBELGAE. FEAGZOLESOHEIZL Y EdR - BK - BENEETSIIS
CEDHWNESIZ, BEFEODEEIZBLT, BEHON—FKIDI7 - YIFIITT - DRATLIZDHERR
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