TOSHIBA

TCR3UG >!')—X

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

TCR3UG ¥ 1)—X

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

small package

1. &

TCR3UG vV — XIS 7T AEH, Kk y 77 o b, arbe—
A& . CMOS 7ut 2Dy 7 VA LDO V¥ = L—4 —T1,

HABEEITEEBTE Y A 7 T0.8V D 5.0V ETEIRAMEETH Y, HH
EIITRK 300 mA £ TH I FEE T, IWEIRAREKAE, MEMRERKEE, &
— " F A AF ¥ — VAR T 3 )R L TR Y 1,

F72. Ny —1T WCSP4F (0.645 mm x 0.645 mm (FZ#£); t 0.33 mm
(R EBNADS =D B L3 b b A A BN ZET 140 mV (3.3

V77, IouT = 300 mA) &K K v 77 0 Mk EB L TR £79, A
71 HarF o —ide b 1uF O/NE T Iy 7 XA TRMERTRET
b DT, AR, IoT s, U7 7 7 VKRR & OB EFEEN KD
LbNDT TV r—a UTERETT,

2. 7)) r—ay

ik, oT Has, v 7 7 7 VAR & OER MR

3. /F E

o H/NEIRy /r— WCSP4F (0.645 mm x 0.645 mm (FZ%£); t 0.33 mm (FK) T3
o [EANA T REF IBON) = 0.34 pA (FE%E) @ IouT =0 mA, HAEE 15V ET

o mU YT AEMETT 70 dB (%) @ 0.8 V
o MHAMIBELATT £60mV@0.8V 1/, IoUT =1 mA & 50 mA
o Ky 7 U NEETT

VDO = VIN - VOUT = 140 mV (%) @ 3.3 V 1177, IoUT = 300 mA
o MRIEWHNEET A7 v 7T (Vour=0.8~5.0V)
o EHABEREE +1.0%(1.8V=Vour)

WCSP4F

BE:0.26 mg (1E#)

o F— T 4 AF ¥ —UHRENE (TCR3UGxxA U —R) 4 — h7 4 AF v —UHREZ L (TCR3UGxxB vV — X)

o EFEMAEREEANE TT

o EMEMVEFEMIENE T

o ZENEERVRANS[E] N T

o TV hu— LIRFIXTNEF D U BEETY

o vIIvrarFrY—%AEETT (CIN = 1pF, CouT = 1uF)

S nEERBFH
2017-10
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4. M FRKER (X) (Ta=25°C)

15 B ECI ¥ B
A 7 3 £ VIN -0.3~6.0 Y
a Yy B — L B VeT -0.3~VIN+0.3=6.0 \
H 5 S £ VouTt -0.3~VIN+0.3=6.0 \
F = ® ES Pb 800 GE 1) mw
# & B E Tj 150 °C
&% = iR E4 Tstg -55 ~ 150 °C

T AR O SN (R EREES) MM REREMERIFALLN COM RN TH, mam (Rl X OKRE
U EERN, 2 RIREELE) Tl L TEMShD5a81E, BREEPELIETI282h13 b0 £,
ML EREHIE AN Ry 7 R EO THEE EBBEWBEOT 1 L—T 1 T DEZTT L IR B I OMEBIE
FEMERE M (BB L AN — b HEENPERE) 2 Tl o b, WO EsMRG 2 B L E T,

1 TR
MM H T 2 R%(FR4)
FHARGERE 0 40 mm x 40 mm (5 A HAR),

BoARR © R K9 50%, Hm K50 %

AJL—7R—)L

5. Bh{EET

E£E 0.5 mm x 24 @

t=1.6 mm

E:] B2 5 E K BifT
A 7 5 E VIN 15 ~ 5.5 GE2) v
a b2 B — L B E Vet 0~VIN \
H 7 35 £ Vout 0.8~5.0 \%
H bl S i lout DC 300 (X 3) mA
3] (3 iR E Topr -40 ~ 85 °C
H A o T ¥ - 5 E Cout 1.0uF UL —
A Hh o T v — & E CIN 1.0uF Uk —

£ 2 Tour=1 mA K
HABEER Ka v 77 o NEER (6 X—)% TS50 E, i KEKROBERIRE
EAC TSN,
8 ARG ZEMERI O LR FE 2T ZFOMECTREMEEH ST &, FEMEICE LWERZEL 5.2 27EERH D £7,

6. i FIEHE (Top view)

RO BRREOHFANTT

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

F— b7 F— b7
g & WABE (V) | 4RFv | BEES g4 HABE (V) |1RFr | BRES
—_—v -V

TCR3UGO08A 0.8 A TCR3UG08B* 0.8 A
TCR3UGO085A 0.85 B TCR3UG085B* 0.85 B
TCR3UGO09A 0.9 C TCR3UG09B* 0.9 C
TCR3UGO095A 0.95 D TCR3UG095B* 0.95 D
TCR3UG10A 1.0 E TCR3UG10B* 1.0 E
TCR3UG105A 1.05 F TCR3UG105B* 1.05 F
TCR3UG11A 1.1 H TCR3UG11B* 1.1 H
TCR3UG115A 1.15 J TCR3UG115B* 1.15 J
TCR3UG12A 1.2 K TCR3UG12B* 1.2 K
TCR3UG13A 1.3 L TCR3UG13B* 1.3 L
TCR3UG135A 1.35 M TCR3UG135B* 1.35 M
TCR3UG15A 1.5 N TCR3UG15B* 1.5 N
TCR3UG175A 1.75 P TCR3UG175B* 1.75 P
TCR3UG18A 1.8 R TCR3UG18B 1.8 R

TCR3UG1825A 1.825 G TCR3UG185B* 1.85 S
TCR3UG185A 1.85 S TCR3UG19B* 1.9 T

HY ®L
TCR3UG19A 1.9 T TCR3UG25B 2.5 U
TCR3UG25A 25 U TCR3UG26B* 2.6 \
TCR3UG26A 2.6 \Y TCR3UG27B* 2.7 w
TCR3UG27A 2.7 w TCR3UG28B* 2.8 X
TCR3UG28A 2.8 X TCR3UG285B* 2.85 Y
TCR3UG285A 2.85 Y TCR3UG30B* 3.0 0
TCR3UG30A 3.0 0 TCR3UG31B 3.1 1
TCR3UG31A 3.1 1 TCR3UG32B 3.2 2
TCR3UG32A 3.2 2 TCR3UG33B 3.3 3
TCR3UG33A 3.3 3 TCR3UG35B* 3.5 4
TCR3UG35A 3.5 4 TCR3UG36B* 3.6 5
TCR3UG36A 3.6 5 TCR3UG41B* 4.1 9
TCR3UG41A 41 9 TCR3UG42B 4.2 6
TCR3UG42A 4.2 6 TCR3UG45B* 4.5 7
TCR3UG45A 4.5 7 TCR3UG50B 5.0 8
TCR3UG50A 5.0 8
* HIOWE, UFIEOMOBEIET > 7 & SHLOBAIE, PALEERE CHIADbE X0,
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8. BMmFE T (Top view)
B HR AT 90°BE S T E T,

() TCR3UGOSA (0.8 V i/ D& (##)) TCR3UGOSB (0.8 V ) D G&
VOUT GND VOUT GND
A <
o ()
VIN CONTROL VIN CONTROL
9. 7AvY
Vin Vour
Current Limit
Thermal
Shutdown I
[
*F—bTARFr— U HERE N B R D A
(TCR3UGxxA $1)—X)
CONTROL Control
Logic
Pull down
GND
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TOSHIBA

TCR3UG >!')—X

10. ERHEHE

(HICHRENGLMES,
ViNn=Vour+1V ( Vour>1.5V ), Vn=25V ( Vour = 1.5V ), loutr =50 mA, Cin =Cour =1 |.|F)
Tj=25°C Ti= '?:Oit‘;f‘r’ c
E B e WoE O£ # ' By
=/ RE =K =/ =K
] =50 mA Vout <18V -18 — +18 — — mV
o h B OE # | vour |o0T=m
(£ 4) 1.8V = Vout -1.0 — +1.0 — — %
A bl & x VIN louT =1 mA 1.5 — 5.5 15 55 \%
A il 7 iE # | Reg-line |louT =1mA GE 5) — 1 15 — — mV
a8 ®# %® ¥ % | Reg-load [1mASIouT=300mA (i 6) — 10 30 — — mvV
IBON1) [louT =0mA, Vout = 1.5V (i 7) — 0.34 — — 0.58 pA
N A4 7T R B 5K louT = 0 MA,
IBON2) |47y <Vour <5V GE7) — 0.38 — — 0.68 HA
. IB(OFF1) |VcT=0V,VIN=25V — 0.03 — — 0.16 pA
A B2 v N 4 B R
IB (OFF2) |VcT=0V,VIN=55V — 0.03 — — 0.20 pA
A kA—LTLEIUER lcT — — 0.1 — — — HA
. VouT=18V — 335 — — 457 mV
Foy 779 FEE Vbo louT = 300 mA
VouT=33V — 140 — — 273 mV
louT = 10 mA,
H 1 ¥ &8 8 K VNO 1%Hz =f=100kHz, Ta=25°C — 50 — — — UVrms
(X 6)
louT = 10 mA,
y v F L E % E| RR|f=1kHz VRipple = 200 mVpp, — 70 — — — dB
Ta=25°C (i 6)
louT=1mA > 50 mA ;£ 8) — -60 — — — mV
& w ® E & %| 4Vour
louT=50 mA = 1 mA (i 8) — +60 — — — mV
B BEER E KR K Tevo -40°C =Topr=85°C — 75 — — — ppm/°C
kA —J)LEE (ON)| VcT(©ON) — 1.0 — 55 1.0 55 \%
av kB —J)LEE (OFF)| VcT (OFF) — 0 — 0.4 0 0.4 \Y;
TARFY—CH UER RsD — — 10 — — — Q
H 40 Tour Z@EE L. oI IIEENLE LIREE TORERE TY,
5 VOUT=15V,25V=VINE55V
1.75V=VouT=42V,VOUT+1V=VINE 55V
VouT = 4.5V, VouT= 5.0 V iZx54+
T 6: Vour=0.8V
HE 7 arhe— ATy o EBRIoNEE R ER A,
# 8 Vour=08V,VIN=3.3V
9 ZONRTA—F—[IRFRICIRIAES LD HA TY,
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1. HABEFOvI7HFERER

(lout = 300 mA, Cin = Cout = 1 uF)

HNBE s R/l 1 e (ffo) b
08V =Vour<09V — 1025 1257
09V =Vour<10V — 930 1157
1.0V=Vour<11V — 835 1057
1.1V =Vour<12V — 740 957
1.2V =Vour<13V — 660 857
1.3V=Vour<15V — 580 757
1.5V=Vour<16V — 450 617
1.6V=Vour<18V Vo — 400 537 m
1.8V =Vour<20V — 335 457
20V=Vour<25V — 260 405
25V =Voutr<3.0V — 185 327
3.0V=Vour<36V — 140 273
3.6 V=Vour<45V — 130 228
45V =Vour<50V — 120 195

I 100 Tj=-40~85°C. ZD/RT7 A —F —[TRFHNMRIEI N LHEE TT,
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12. 7T )r—a>/—k

12.1. {5 A EEEHI

CONTROL o—— /™,

I

VIN

]

' l GND

-~ 1uF

]

; ———r——————oVOUT

aAvhA—LEBE | HHEE
HIGH ON
LOW OFF
OPEN OFF

=3

EXice—Rey 777 b Fa Lb—F —OFEAREAZ R LET, AR AICIERENEDZda T o —2 i L
TLEEY, (BT Iy rarsrh—nRANTIETT,)

12.2. EFBEXK

TCR3UG ¥V — XD FFEBRIT IR EZLER 2 KEK THELTBY £,

FEEROAARZ U TR LET,

€2 TESLD

HEWME © T ATRE T (FR4)
FHARERE 0 40 mm x 40 mm (FAEIEMR), t=1.6 mm

BodeR . £ K50 %, Hi K50 %
A—k—) L B 0.5 mmx 24 f#

A% Pp (mW)

f

EFEE Ta (°C)

1000
800 <
\\
600 N
N
400
200
0
~40 0 40 80

120
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TOSHIBA

123. ZCFEARLDIEE

® Hh=rFroH¥—izonT
AT T I v 7 ar T o h—PMERARETH Y T3, IS L - UIFEFICRE REBEESEEZFOLALH E
T, AT UV —OBEIIHIZ o> UL, FHAREEZ+DICEEL, BELTLEIW, $2, 7y 7 arsr¥—o
ESRIZ1I0QUTOLOEHELIN - LET, F72. Cour i TLTEIEDT=D, 1pF U EoarF o —offiffAzHLE L $
7

TCR3UG >!')—X

@ FiEizonT
IC AN - Hiary T o —DlEERE NS, ZOEBIEIOA » E—F 0 A0 LT & 0 AT AEiEICE 82 KFE
AREMER SV 9, LVEELEZBRIZT S0, AJ1j-HharFoh—3Tc& 3720 IC oI IcFEEL, VIN &
GND RZ — 3 TE BT RELS LTEMA v E—F U 2B/ LTLEEN,

® FAEHEKIZHONT
EEARECIITRENIBERTRBELRICH LT, CTEAETRBEF T2 — &2 LT IZ&w, F2, £
BEd DR OBIIZEIRE ., ANEE, HOERED NG A—F—%EZED L, RHFAFERICH LT, BWERT 1L
—F ¢ T (— IR ITIR RIE D 70~80 %) &2 EE LI-#Et 2 BV L E T,

@ EELRERE, HEAREREKICOWT

AT T A — N RNy 7 2 A4 TORBIRHEER, BEVRHEEKZNE L TR 03, 75 2A0EEEFICHxHx
KEBNICIMA D FEEZ AT 2 HOTIEISVWER A, THASREIC X > TR EEECEEMERIEIC R L2 5. 2 5 ATHE
PERH Y I, o, KT A ZAOHETT & GND SR RERR Y a— ME— RIZMao 72858, RT3 R)0HHE
WCEDLIBZENDRH Y FT,

ARTNAAOTHERICH o TiE, Eitd TS DREREEME N R Ty 7 ) FIZRSOMH KEK I 57 «
L—T 4 VT %BEDOLE, WIS HIZBWT LMK KEREB X 2V E ) THEELS SV, BB, By MW T
T =N —TEOF I RN R ER T & RN LET,
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13. REBFEG ()
131, HHBE- AN BERH

Vour=0.8V Vour=1.2V
! Cp = 14F, Cor = 1 F, Ta = 25° 1.6
_— Al n=10F, Cour = THF, Ta = 25°% | Ciy = 11F, Cour=14F, Ta=25°C
Sop | | i
3 \ 1.2 \
> 0.6 ™~ 3
H lour = 300 mA > ~
(4 H 0.8 loyur =300 mA
R 04 i ’
H R
0.2 Ho04
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ANEBE Vi (V) ANEE V., (V)
VOUT= 1.8V VOUT= 28V
25 | |CIN = 1WF, Coyr=14F, Ta =25C 33 | Ci = 1uF, Coyr =1 pF, Ta = 25°C
loyr =1 mA 3 ]
< 2 —_ IOUT_1 mA
z \ /T 2 25 // 4
315 / 3 / ~
) o
> /\ > 2 / lor=300maA
IFH;III’ 1 lour = 300 mA M f
: =
1
Hos H f
0.5
0 0
0 1 2 3 4 5 0 1 2 3 4 5
VOUT= 3.3V VOUT= 50V
4
| C = 11F, Coyr =1 WF, Ta = 25°C 6 [Cp=1 MF, Coyr = 1 WF, Ta = 25°C
lour = 1 mA i
; 3 out \Z // ; 5 lour =1\mA
% an 5 ~
> i
2 lour = 300 mA >
I# / out Iil 3 7 \
% / E ) 7 / lour = 300 mA
H 1 H /
1
; N
0 1 2 3 4 5 0 1 2 3 4 5
ANTE Vi (V) AHEE Vy (V)
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13.2. (T RAEFR —H HEFRFFE

Vour=0.8V Vour=1.2V
1000 [ Ci = 1 WF, Coyr = 1 WF, Ta = 25°C 1000 [ Ciy = 1 WF, Coyr = 1 WF, Ta = 25°C
— lour falling < our falli
é 100 out ] é 100 lour falling
5 v g v
a -2
¥ 10 = 10
i [
1% X
N 1 N 1 A
X )X S a
,< - risirpg < lour rising
0.1 | 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
HAEBR loyr (MA) HAER loyr (MA)
VOUT= 1.8V Vour=2.8V
1
1000 [Ci = 11F, Cour = 1 1F, Ta = 25°C 000 [Cn = 1 WF. Couy = 11F, Ta = 25%
g 100 Tour falling g 100 lour falling
5 v 3 v
— 1]
g2 10 g 10
[N 1 B 1
‘\: our rising ,\_ e A risin
Z < ouT g
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
tHAEFR loyr (MA) HAER loyr (MA)
Vour=3.3V Vour=5.0V
1000 | Cwy = 1 WF, Cour = 1 WF, Ta = 25°C 1000 | Cy =1 WF, Cour = 1 WF, Ta = 25°C
g 100 lou falling — g 100 lour falling
5 v 8 v
= -1
B 10 #$2 10
X X
P> 1 a 1
S hx
~ IOUT rising < IOUT ris ng
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 041 1 10
HAER lour (MA) HAEF loyr (MA)
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13.3. \MF7RAEFR— ANBERHE

Vour=0.8V Vour=1.2V
1.0 | Ci = 1 WF, Coyy = 1 WF, Ta = 25°C 1.0 [Ciy = 1 F, Coyr = 1 1F, Ta = 25°C
< .
3 08 <08
2 '
2 2
- m
" 0.6 - 0.6
§ 0.4 K 0.4 [
X — | b
o 5
~ 02 2 0.2
0.0 0.0
1.5 2.5 3.5 4.5 55 1.5 2.5 3.5 4.5 55
ANEE Vi (V) ANEE Vi (V)
VOUT= 1.8V VOUT= 28V
1.0
1.0 (G = 1 IF, oo = 1 oF. Ta = 25%C [Cp = 10F, Cour = 1 4F, Ta = 25°C
3 0.8 < 08
z =2
2 =
—. 0.6 2 06
1B o
X 04 b+ 0.4
N \ — | & —
< _—
< 0.2 S 02
Z
0.0 0.0
1.5 2.5 3.5 4.5 5.5 1.5 2.5 3.5 4.5 55
ARBE Vy (V) ANBE Vi (V)
Vour=3.3V Vour=5.0V
1.
_ 10 |CIN= 1 uF, Coyr =1 WF, Ta =25°C 0 |CIN= 1 WF, Coyr = 1 pF, Ta = 25°C
f.:" 0.8 0.8
4 - —_ .
8 3
0.6 o6
X 1=
N 04 ® 04 //,-/\
<
0.2 :(V 0.2
0.0 0.0
1.5 2.5 3.5 4.5 55 1.5 2.5 3.5 4.5 5.5
AAEBE Vi (V) AHEE V, (V)
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13.4. FQy77HrEE—H O EFREY

Vour=0.8 V Vour=1.2V
800
1200 [Cou= 1 5F. Cour = 1 1F, Ta = 25%C [ Ciy = 1 WF, Coyy = 1 WF, Ta = 25°C
S S
£ 1000 — £
= _— =3 600 //
[a]
> 800 // >
i / H /
.[E 400 |y E /
‘N ™ 200
D200 A
a nf
v o
0 0
0 100 200 300 100 200 300
HAEH loyr (MA) HARH lour (MA)
Vour=1.8V Vour=2.8V
S 400 Cw = 1WF, Cour = 1 WF, Ta = 25°C 250 [Ci = 1 WF, Cour = 1 F, Ta= 25
= S
E E200
8 300 A o
= 5 /
1 / 1 150
£ 200 < e d
D = /
P~ / £ 100
N ) Ny /
> 100 ™
S N 50 =
" o
0 - 0
0 100 200 300 100 200 300
HAEFR lour (MA) HAER loyr (MA)
Vour=3.3V Vour=5.0V
S 200 Cn =1HF, Cour = 1 WF, Ta = 25°C 150 [Cw =1 uF, Coyr =1 WF, Ta = 25°C
= S
< £
3 150 A ¥ /
> >
® 100 5 i P
-IE / -L: 60
Y /
‘1; 50 / N o P
Ii[ D
n m}
0 * 0
0 100 200 300 100 200 300
HAER lout (mA) HAER |ou1- (mA)
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13.5. FQy7 7O ERE —BERFE

Vou'r= 1.0V VOUT= 1.8V
1000 400
< 900 Cin=1uF, Cour =1pF ~ Cw =1pF, Cour = 1 pF
= 800 = o0 T
< 700 lo= 300 mA 8 T | looo= 300 mA
> out
600 250
= I
e 500 @ 200
L L -
E 400 o 150 -
I =150 mA
™ 300 loyr = 50 mA T 1‘? 100 | lour =50 mA I = 150 mA
n 200 ‘\i ~ \L‘
| 7 50
o 100 o
0 0
-50 0 50 100 -50 0 50 100
BE Ta () BE Ta (C)
Vour=28V
400
— Cwn=1uF, Cour=1uF
S
§, 350
9 300
> 250 loyr = 300 A
kH _
i 200 — ]
|t
D 150 =T I, = 150 mA
[\
™ 100 — :
D —T1 | loyr =50 mA
O 50
7
0
-50 0 50 100
BE Ta (C)
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13.6. Vv ILIEHEE — RIRBUEHE

=0. \"/ =18V
100 Vour=0.8V 100 our=1.8
90 = 90
~ 80 \ __ 80
) \ )
S 70 70
% 60 M 60 ‘5.....
£ 50 £ 50 b
Iil i.'n Iil \
= 40 = < 2 40 i ‘\
N N ™
PN 30 4 N 30 \\
= 20 V|N =25V ,V|N ripple = 200 mVp_p = 20 V|N =28V ,V|N ripple = 200 mVp_p ‘.i;;;
10 Cin =none, Cout =1 uF ’]0 Cin =none, Cour = 1 uF
0 lour =10 mA, Ta = 25°C 0 lour =10 mA, Ta = 25°C
10 100 1000 10000 100000 10 100 1000 10000 100000
BAE#H f (Hz) BE# f (Hz)
100 VOUT =28V
90
80
)
g 0 ==
60 ;
i \\‘n
g 50 X
H 40 .
N 30 A
D N
> 20 [V =38V Vinrege =200 mV,op TR
10 |Cw =none, Cour =1 pF
0 lour = 10 mA, Ta = 25°C
10 100 1000 10000 100000
AEH f (Hz)
©2018-2026 14 2026-09-11

Toshiba Electronic Devices & Storage Corporation

Rev.10.0



TOSHIBA

TCR3UG 1)—X

13.7. RFBIRG ER1E
Vour=2.8V

Vour: 50 mV/div

lout: 50 mA/div
Vn=3.8V Ver=1V, Cour=1uF
50 HS/le IOUT=1 mA © 50 mA, Ta = 25°C

13.8. ton IGEHRFIE
Vour=2.8V

Vn=38V,Cour=1uF
lour =0 mA, Ta =25°C

Ver: 1V/div

Vour: 2V/div

Vour=2.8V

Vour: 200 mV/div

lout: 10 mA/div
= ‘
:M \
. Vn=3.8V Ver=1V, Cour =1 uF
50 ps/div lour=0mA & 10 mA, Ta = 25°C
Vour=2.8V
Vin=3.8V, Cour=1uF
lout = 300 mA, Ta = 25°C

Ver: 1V/div

Vour: 2V/div

Iiv: 200mA/div In: 200mA/diy e
500 ps/div 500 ps/div
— ~
13.9. torr IGEFE GF—FTF4RXFY¥—Y)
Vou'r =28V VOUT =28V
l V|N=3.8V,COUT=1HF V|N=3.8V,COUT=1UF
lour =0 mA, Ta =25°C lour = 300 mA, Ta = 25°C
Ver: 1V/div Ver: 1V/div
| Vour: 2V/div { f Vour: 2V/div
| \ |
lin: 200mA/div Iin: 200mA/div
500 ps/div 500 ps/div
o FRER O, FRTHREDRWIRY RFHE TIZR < SBETT,
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