TOSHIBA

TCR3DG V!)—X

RZ CMOS ) =7—&HKEHE ~Jary £/ Vv y
o
TCR3DG v1)—X
300 mA CMOS Low Dropout Regulator with inrush current protection circuit

1. BE

TCR3DG Y —XIFE Oy T7o b, BEAMEET. ZEAEFRIMF
B, a> FO—LiEFfHE CMOS 7OtADL VS IILHA LDO L¥a
L—4—T9, HABRELEERES A1 T T1.0VHD 45V FTERTTAE
TY, HAERITRZA300mA TTHATRET. BERRE@ME. BERE
EIE., EABRMFIEIRE. F— T4 RFr—CHREZHBELTBY FT,

Ny r— & WCSP4E (0.645 mm x 0.645 mm x 0.40 mm) & #8/ME 41 /5
BEFRALLGAL, AHABERZEE 160 mV (3.2 V H A, IouT = 300 mA)
EERODYT7Y MEETHY . REEIC 38 uVims 25V 1) DIEDH H WCSP4E
BEEHEME L AVOUT = £80 mV (IouT = 1 mA & 300 mA, COUT = 1.0 uF) - —
DEL-EFBESEEEEERLTSYET, HE :0.34mg (R%)
AB-HBhHavToY—F MESI VIR THERTETHZ1=0.
BERRTEDERERENROONDZ T TUSy—2 a VICRETY,

2. 7TV =3y
M Y175 I )LKE. SEtLY—. AASHEOEERE

3. ¥

e EFROYITT7YRERTT
VDO = 160 mV ({Z#) @ 3.2 V 171, IouT = 300 mA
o BEHIMEER
VNO = 38 uVrms (E#) @ 2.5V H A, louT=10mA, 10 Hz < f < 100 kHz
o AMBESERFEICEBNTLET(AVOUT = +80 mV (B#) @ louT = 1 mA ¢ 300 mA, CoUT = 1.0 pF)
o BUYTIVEMEETY (70 dB (£#) @ 2.5 V output, IOUT = 10 mA, f =1 kHz)
o BERARERKEABMTY
o BEMREMABTYT
o EABERNMFIEBABTY
o A—brTARFr—UHENETT
e AV MO—LUHFIXFTINT YU ERETYT
o ©IIYHAVTUY—FFEATEETT (CIN=1.0pF, CoUT = 1.0 pF)
o FB/INENN -y — WCSP4E (0.645 mm x 0.645 mm x 0.40 mm)TY
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4. B ARTER (Ta =25°C)

i) B i 5 EH BT
A V| E e VIN 6.0 \Y;
a v ¢+ B — L B E Ver -0.3t0 6.0 \
H V| E £ VouTt -0.3toVIN+ 0.3 \Y;
B = £ A Pp 800 GE1)| mw
£ = " E Tj 150
(23 = & £ Tstg -55 to 150
& AEUSOFERAENH (EFREEERIEERE) MERAER/BEEELATOFEAICEVTL, 587 @RS
FURER/EEEMM. ZREEBELELE) CTEHRELTHEASINDIGEIE. EEMEIFIELCETTS2E8TALAHY
i’?—o
BN LBKEEENVF Ty MYBRWLEDTIFELEBEVSIUTAL—T 1V IDEZAEAE) BLUE
AEEMER (EEMEHRLAR— . #HEHEESE) 2 THREOL. BEULREEHSESEVLLET,
E1 EREER

HERME: A5 RTHKREI(FRE)

HAREFE : 40 mm x 40 mm (HEEHR), t=1.6 mm
ELiRR . KM $I50 %, Z2@E #3950 %
RAJL—R—JL: ER0.5mmx24 &

5. I FEHE (top view)

1 2
N 1 2
A|lO
et -- A VIN VOUT
B / ) / ) B CONTROL GND
6. Bh1EE B
b} B i = E i B
A A E e VIN VouTt + 0.1 ~ 55V (G£2)
| > k o — L & K Vet 0~VIN
H A E £ Vout 1.0~45
H A E b lout DC 300 (X 3) mA
) 1E ] 3 Topr -40 ~ 85 °C
H h oo v F ¥y — B8 E Cout 1.0uF Lk —
A AHhH a v F ¥y — B8 E CIN 1.0uF Lk —
F2: lout=1mAEF
HABFEA KAy T7O FEER@GR—D)FTSRBOL, NRAEHRDESEE. RU., HEEREQTEEANT
RIS,
A3 AMREHFHEOLEBFELEZTOMETREFERERASE L. EEEICELVWVEREZEZSTEELAHY F9,
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7. B, HHEE, BaRT—EXR

Toshiba Electronic Devices & Storage Corporation

& % VouT(V)(iZ#) Bax & % VouT(V)(12:#) BRKT
TCR3DG10 1.0 E TCR3DG285* 2.85 R
TCR3DG11* 1.1 F TCR3DG30* 3.0 T
TCR3DG12 1.2 H TCR3DG31* 3.1 U
TCR3DG13* 1.3 J TCR3DG32 3.2 A
TCR3DG135* 1.35 K TCR3DG33 3.3 B
TCR3DG18* 1.8 L TCR3DG35* 3.5 v
TCR3DG25* 2.5 P TCR3DG36* 3.6 c
TCR3DG28* 2.8 w TCR3DG45* 45 D
*HIORSZ., REZZFOMOEES VI 2 CHLEDBEIX, BHEERETHEBAVEHLELCE S,
RATRTF (top view)
(#51) TCR3DG32 (3.2 V H H)DBE
VOouT GND
A
o
VIN CONTROL
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8. BRI

(B ICFEEMZLMES, VIN = VouTt + 1V, lout = 50 mA, CIN = 1.0 pF, Cout = 1.0 pF, Ta = 25 °C)

H B i 5 BOE O£ # &/ B I=FN BAL
Woon B E  # | Vour |lour=soma (x4 b1V 18 i AL L
1.8V <Vourt -1.0 — +1.0 %
A A S £ VIN louT = 300 mA 1.75 — 55 \%
A # % a % | Reg-line }g%f:fr'ﬁAV SVINESSY, — 1 15 mv
= T 7 E % | Reg-load |1 mA < loyuT <300 mA — 8 35 mV
Vout=1.0V — 65 —
AN 1 7 =z S b Is louT =0 mA vour= 18V _ o _ pA
Vout=2.5V — 68 —
VouT=4.5V — 78 125
x4 > N 4 E | IBOFF) |VcT=0V — 0.1 1 pA
K oy 7 7 % + 8 R VDO louT =300 mA (X 5) — 195 275 mV
A B E B E & #| Tcvo |[-40°C<Topr=85°C — 75 — ppm/°C
R R e i e I
y v J L E & | RR }/'szk\,flg}J\}F;leZ‘:'%gg ;\1/2_:‘\' s | — 70 — dB
8 & B E & & #¥ 1| 4AVour |lout=14300mA, Cout=1.0uF — +80 — mv
a v b A — ) FEE (ON)|VeTON) — 1.0 — 55 \Y
3 vy B8 — ) & E (OFF)|Vcr (oFF) — 0 — 0.4 Y,
4 louTZEEL. TRICHAEENRE LI-KETOREETT .
F 5 25VHAR
HAOBER FAYy 7 FBEEX
(lout = 300 mA, CiN = 1.0 pF, Cout = 1.0 pF, Ta = 25°C)
B E R i 5 & /D LI 3 1 =3P N BT
1.0V, 1.05V — 575 735
11V — 535 635
1.2V — 475 585
1.3V — 435 535
1.35V — 395 515
14V — 375 505
1.5V £Vour<18V — 335 435
1.8V =Vour<21V Voo — 255 365 mv
21V £Voutr<25V — 225 315
25V £Vour<28V — 195 275
28V £Vour<32V — 185 235
3.2V — 165 215
3.2V £Vour<36V — 165 215
3.6V £Vout<4.5V — 135 185
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9.7 FUHr—>av/—F
9.1. { R [E]1 & 451

TCR3DG V!)—X

ayv hrao—J)LEBE HARE

v (@ Vout
IN OT HIGH ON

T 1.0pF Low OFF

1.0 yF R P
l i ,I OPEN OFF

CONTROL GND

EHICO—FOYTT7O X2 L—42—OFEARBHERLET ., AHAICEREBEDHIATUoH—&HEKEL TS
FEW, (33 v7avToY—OFERANTEETT.)

9.2. FREK
TCR3DG V) —RDHBEKTERELER MR RAERTRELTEY ET,
EERBOEHREUTISRLET,

[EREH]

ER#ME : A5 RXRITKREI(FRY)

HIR@EIE : 40 mm x4 Omm (AEEMR), t=1.6 mm
BOfREE . RE $950 %, E@E #9150 %
A—FR—)L: EFEO0S5mMmx24 &

1000
800

3 N
£
= 600 \
[ \
o N
gﬂmﬁ 400 N
yEal
1= § 200

0

-40 0 40 80 120

EBRE Ta (°C)
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93. CERLDIE

® HAarTFUHY—IZDIT
AEUGEES T AT OV ERAETHY TN BHEICL > TIEERBICKELEEREEZHOEELHYVET,
AVTUH—DOBREICHIz->TIE. FREEZENICEEL. BEL TSV, F. 252y TUoY—DESRIE
MVMQAUTOELEDEHEN:-LET, REBEDH, 1.0 UF ULDA VT oY —FHEHEL TS,

® EEI|IZDOULT
ICEHAaAVTUoS—DHEENRENE., CORBIEROA VE—F VRO LBSICE Y MBHEICEEZ RIFT ARESEN
HYVET, FYRELEBRICT 2=, HAQUT oS —IETEEETICOELIZEEL, VIN &£ GND /A2 —V (I TE
BEHRELLTEBSA VE—FUREINESLLTLESL,

@ HFFBEXIZTONT
EFEARETEFTERINIRALERIBRIZH LT, TEAETRBZEHE S HREIRRZ—VEHZLTESWY, £ F
BOCEADOKRICIIEAFEE. ANEE. EABFREDNNTA—4—%EZENE, RRHFFBELRIZHLT, BLEET«L—
T4 U (—HEMIZIZRKIED 70~80%) 2 EE L=t HELLET,

@ BERMEMDE. BRRELREBEICONT

AERBETH =NV 24 TOBERRERR., BRRERBENBLTEYEITHN, T/ ROBEEBICERR
REHBAIHZDBERIAT HLDTIRIIEVFERA, THEAFKHICE > TREAEHROEELRIICHEEE X SRR
BHYET., oo KTNSA ZAOHEAEF & GND I FENFRLL L 3 — b E—FIZH2=5HE. KT/N\A AMHERICE
EEETNNHYET,

ATNAZRADCERICH=>TIF, ERBIVHH TFEEREBRENV R TV FITEROBARKERICHT 5T«
L—T4 VU0 EFBEDL, WMEHGERICTEVTHRAZRKEREBAGVE D TEECLESL, BH. £y MZIBWTT
I—INE—TJFEORSBREMEERT S L EHRNLFTT,
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TOSHIBA

10. RFRFHESI
10.1. HABE—-ANBERKEH

TCR3DG V!)—X

VOUT= 1.0V VOUT= 1.8V
20 C|N =1 },lF, COUT =1 },lF 25 C|N =1 ].lF, COUT =1 l.lF
) S 20
1.5 ~
: - 7
5] 3 15 I}
> > - 'G
1.0 2 “T lout = 300mA
I ” _ H ]
e ¢~ Tlour = 300mMA i@ 1.0
R ’IF ! o -
H o5 I' r lout = 50mA g .—|o|UT —‘ 50mA
I | I
| IS [lout = TmA 05 1 lout = TMA
L] W]
0.0 d 0.0 (4
0 1 2 3 4 5 0 1 2 3 4 5
AABE Vi (V) ANBE Vi (V)
VOUT =25V VOUT =30V
40 40
Cin=1uF, Cour=1uF Cin=1uF, Cour=1uF
3.5 3.5
S 30 S 30
= 2.5 7 5 25
S 20 Rlout = 300mA S, [our=1mA
& lour = 300mA
H 15 / 5
R 10 — lout = 50mA H 10 )/ _lout = 50mA
H ! Lo
05 05 J
f; lout = 1TmMA L
0.0 - L1 0.0 -
0 1 2 3 4 5 0 1 2 3 4 5
AHDEE VN (V) AHBEBE Vi (V)
10.2. HAOEE—HHERIFIEH
VOUT= 1.0V VOUT= 1.8V
1.1 1.9
V|N =2.0 V, V|N =28 V,
C|N =1 ].lF, COUT =1 l.lF CIN =1 ].lF, COUT =1 l,lF
S S
E 5
& — S
I H
R |
H H
0.9 1.7
0 50 100 150 200 250 300 0 50 100 150 200 250 300
HAER lour (mMA) HAER lour (MA)
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VOUT =25V VOUT =30V
2.6 3.1
V|N =3.5 V, VIN =40 V;
C|N =1 ].lF, COUT =1 l.lF CIN =1 ].lF, COUT =1 l,lF
S S
5 5
>O 25 ——— >0 3 ———
IH H
R |
H H
24 2.9
0 50 100 150 200 250 300 0 50 100 150 200 250 300
HAER lour (MA) HAEHK lour (MA)
10.3. FAy 77 FEE—HAEFRBEES
VOUT= 1.0V 00 VOUT= 1.8V
700 5
S ! Cin=14F, Cour = 1 uF S 40 Cw=1pF, Cour = 1 uF
£ 600 E
= // E 400
S 500 — S 350
z / z 300
S 400 S
/ > 250
#4300 / #
200 -
[ 200 i e 150 //
R 4 T ]
H 00 i b, e
< 7/ < 50
0 0
0 50 100 150 200 250 300 50 100 150 200 250 300
HAER lour (MA) HAER lour (mMA)
300 VOUT =25V 300 VOUT =30V
; C|N =1 },lF, COUT =1 l.lF ; C|N =1 HF, COUT =1 }J.F
E 250 E 0
E 5
S =
> 200 / . 200
z z
> N > /
150 v 150
== TV H e
i / fi@ 100 v
R
R P B ]
ﬂé 90 v < % //
0 0
0 50 100 150 200 250 300 50 100 150 200 250 300
=) | mA
H:ll j] E;ﬁ ouT ( ) II:H jJ %iﬁ. IOUT (mA)
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10.4. /84 7 RABHR— AN BEREN

TCR3DG V!)—X

Vour=1.0V Vour=1.8V
400
200 Cn=14F, Cour=1F Cwn=1pF, Cour=1pF
&; lour = 0 mMA &; 350 lour =0 MA
= 150 S 300
m m
- - 250
?Eﬁ 100 .}:E'EI:: 200
X — X 150
Y 5 X 100
v o /
~ / ~ 4
/ 50 /
0 0
0 1 2 3 4 5 0 1 2 3 4 5
AABE Vi (V) ANBE Vi (V)
Vour=2.5V Vour=3.0V
400
Cn=1pF, Cour=1uF 400 Cin=1pF, Cour=1uF
— 350 lour =0 mA < 350 lour = 0 MA
< =
E 300 300
=
2 250 250
. =
IEﬁ 200 B 200
. " el
150 B 150
N /
/ A /
N 100 < 100
L / ~ /
S /
50 / 50 /
0 0
0 1 2 3 4 5 0 1 2 3 4 5

AANEBE Vn (V) AREBE Vn (V)

10.5. /34 7 A B — AR EREH

VOUT= 1.0V VOUT= 3.0V
150 150
< <
= =
100 100
o o r
4// '/
i prad 18 e
St ~
— T
N 50 = N 50 =
‘; V=20V ‘; Vin=4.0V
C|N =1 HF, COUT =1 ]JF C|N =1 HF, COUT =1 ]JF
|ou'r =0mA |ou'r =0mA
0 0
-50 0 50 100 -50 0 50 100
RERE T. (°C) RBERE T. (°C)
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10.6. U v FILVIEREE — BIR B L RH]

Vour=1.0V Vour=1.8V
100 100
920 90
N - ™™
a 80 N om 80 N
T 70 ™ 2 1
~ \ \\
1 60 Y #¥ 60 N
€ 5
% 50 N ¥ N|
40 o> 40 N
-~ 3 N
IR ~ 30
=~ 20 |VIN=2.0V, Vipple = 500 mVp p D 20 [ViN=2.8V, Vripple = 500 mVp p
1 CIN = none, Cout = 1 puF = 10 | G =none, Cour = 1 uF
0 lout = 10 mA, Ta =25°C loutT = 10 mA, Ta =25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
BiE¥ f (Hz) g% f (Hz)
Vour=2.5V Vour=3.0V
100 100
90 90
o 80 —~ 80
% \\‘\ [11] \\\
™N
g 60 N y 60 ™
g 50 ™\ Q % \\\
=~ 40 N W S
Q \ ‘R {
1: 30 N 30
_‘¢\ 20 |VIN=3.5V, Vripple = 500 mVp—p = 20 [VIN=4.0V, Vripple =500 mVp—p
- 10 CIN = none, Cout =1 pF CIN = none, Cout = 1 puF
louT = 10 mA, Ta = 25°C 10 |1our=10mA, Ta=25°C
0 0
10 100 1000 10000 100000 10 100 1000 10000 100000
RAiR#¥ f (Hz) RiE# f (Hz)
10.7. HABE—HAHER
VOUT=1 .0V VOUT=1 .8V
1.2 2 /—— | - _
Pulse width = 1 ms 8 'Eg | Pulse width =1 ms
1 p— 1.8 E
S ! S i
5.5V t 1.4
o 1 o 12
> H > t
" 0.6 : " 1 55v —H
i s R g 08
R ¢ =~ Vin=2.0V R 06 .
EE[ - ] aa 0.4 ¥
0.2 2 ' SSE=
// 0.2 — Vin=2.8V
0 e ———
100 200 300 400 500 600 0 100 200 300 400 500 600
HAER lour (MA) HAER lour (MA)
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Vour=2.5V Vour=3.0V
3 3.5
Pulse width = 1 ms Pulse width = 1 ms
2.5 . 3 i
3 : S .. 5
5 ? ' 5 :
> ’ S 2 :
1.5 T 55V T
H H H 15 T
figd 4 55V ' i® '
R =l R ;
H : H :
0.5 - i
— ——— % 0.5 =
0 Vin=3.5 V] 0 a— ViN=4.0 V]
0 100 200 300 400 500 600 0 200 300 400 500 600
HAER lour (mMA) HABR lour (mMA)
10.8. AFHEER EHF1E
VOUT= 1.0V VOUT= 1.8V
(lout=1mA ¢ 300 mA) (lout=1mA ¢ 300 mA)
— VIN=2.0V, VIN=2.8V,
B < 400 CIN=1pF, Cout =1pF e < 400 CIN=1yF, Cout =1 pF
W E e £
R . 200 R, 200
H3 H 3
0 - 0
11 .
H S WS
B 10 Y\ B~ 18 N
R 3 R 5
H> o9 HS 17
Bt (50 ps/div) B t (50 ps/div)
Vour=2.5V Vour=3.0V
(|OUT =1 mA & 300 mA) (loutr=1mA & 300 mA)
VIN=3.5V, VIN=4.0V,
. &; 400 CIN =1 pF, Cout =1 pF e &g 400 CIN =1 pF, Cout =1 pF
w = f® =
R . 200 R . 200
H3 H3
0 0
2.6 3.1
oS H S
W~ 25 e~ 3.0 \
R 3 R 3
H> 24 HS 29
BEfE t (50 ps/div) BEfE t (50 ps/div)
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10.9. toN AfBERE T
Vour=1.0V Vour=2.5V
S | Vin=2.0V, Cin=1 pF, Cout =1 pF - | Vin=3.5V,Cin=1 pF, Cour =1 puF
< 10 2 10
5 3]
> > 0
S 10 = 20 [T K
>
= (14 N 3 /| lour = 50mA
> 05 !\ - J E / ] ] i
o 1~ loutr = 50mA 3 10 —==l
> ' tour=300mA ™}, s L4771 tour = 300mA
2 #---J---------./-- I p— 2 :"'--J-----__.._/_ I p—
£ 200 ) [ £ 200 t ]
T = op
_3 0 'é 0
B t (20 ps/div) B t (20 ps/div)
10.10. torr ELFBEEIG & it
Vour=1.0V Vour=2.5V
— | Vin=2.0V,Cin=1pF, Cour=1pF - | Vin=3.5V, Cin="1uF, Cour =1 uF [
2 10 = 10
3 5
> > 0
E 1.0 S 2.0 \|
5 05 \ | - \ lout = 50mA_
9 . \\ loutr = 50mA 3 1.0 \
> \ > k I
0 S o | 0 ] R .
g WAL T ] o |
£ 200 loutr = 300mA 1 E 200 = loutr = 300mA l
E 0 'é 0
BERS t (20 ps/div) BERS t (20 ps/div)
F EROT—RIEBEETT,
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S
WCSP4E B mm
0.645
A e ‘ = B
|
|
| N
I Lo 1 g
h S
O
index ‘
X."\
pai
o
(1) e [ 9
S
(™ [0.05]5 o
Ta)
(04475) . 1035 S
|
D1
|
I I {7 _____ | %
‘ o
). 1
| =
3
S
BE:0.34 mg (B%)
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BF/1\VE &
B mm
0.35

>

0.35 ! !
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HaRYKkHNEDEREL

BEXEHFEZELUVEFOFEHLEL WVICEFEEHZLUT &) E0OWET,
AEHICBEINTWAN—FII7, YVIFIIT7ELIVVATLELUT IKER] E0OWET,

?%ﬁtﬁ?é%ﬁ%s$ﬁﬂ®%ﬁﬂ§wsEﬁ@ﬁiﬁEt;U%%ELE%Eéhé:tﬁ%Ui

XEICEDHBHDEBRDAELG LICKREHNDERSHFERZRZELFET, £, XEICLOHBHDFRIDKREE
BTAEBHZEHIENT IIH5ETH, BHARIZ—YZEEZMAY., HIBRLEY LENWTLESLY,
LERE., EEMEORLIZEBHTVETA, FER - A FL—UERIE—MRICREF T IEHET 515
ERHYET, AR EFCHEABELCIGEIE. FEZOREEOHEICL Y ES - B - MELAREIND
CEDHNESIZ, BEBRODEEIZBWT, BBHRDODN—FKIIT7 - VYILIITT « DRATLIZRERR
ERAFETOIEEBEVLET., b, RABSFIUFERICE LTI, AERICHT IRHFDER (K&
B, EHEE. TEY—F, TIVS—T a0/ — b, FEKEBEENV R TVILEE) BEUREGH
FRINSHBIOIIRGIAE., IRERBAZELELZCHERD L, CNICH LTS, £, LEEHE
EIZRBOEART—4., B, RELICRIBEMMERE., 7055 4L, 7ILT) XLF 044G ARG
ENERZFATIBAE. PEHOEARERB LUV ATLEAERTHAIZEEL. PEHEOEEIZESL
CEANEZHE LTSS,
AREGZIE, BHAIENVGRE - EEMENERSIN, FEZFOHREBOREENLES - BRIZCEEZRIFTH
N, BRUMEBREZ5IZFREIIEN, 3 LLEFUHRISRAUNEGEEZRIITTENDHHHEE LUT “BE
H&” EWVD) ICEAShIZZEEFERENATLWERAL, R ShTOWERA, BERRIZIXEFH
BEEMEES. MZE - THEBER. EEES (NLRST TR, HE - @kss. JI1E - s, XaEsH
5. BABE - BRAIEMEES. RTELLEEKS. FERS. REBREHSLENEENET TN, KEHIZE
AICEEHT H2RARIEIRBREET ., BEARICHERASINEEEIZE., YHET—Y0EEZAVEREA, 46,
HMIILUMEEROFT T, T-(FHE Web 54 FOBEVEDEZ+r—Lh o BREALEHLELE S,
AEREDE, B, VN—XRI2IO=Z7Y2T, BE. WE. X, BEELALTLIESL,
K@ggsEmﬂwi%sﬁ%&@ﬁ%t;u~@ﬁ~ﬁmswﬁﬁﬁménruéﬁﬁtﬁmié:t
FTEEEA
AERICIEBE L THIEMERE. HRORKRNEE - CHZEHRBATS-H0DELDT, ZTOFEAICELT
LHEUVE=ZFDOMMMEEZDMOERNCH T IRIEEIIEFEEDHFELZTOLDOTELY £FHA.
Rk, EHICEIPZHFEFEEBEHRELUNEE LEAHREALOEY . Sk, AEZE L UEATER
(2B L T, BATRMICE BRMICH — VDR (HEEEEMEDREL. BRIMEDRIL. 5 EBMA~DEBDREL.
BEROEEMEDRIE. E=FOEFDOIERERIEZEONINICESLEL,) ZLTHY EFEA,
ARG, FEIEAREHICEBHEIN TV I EMEREZ. KERIREFRORXZEOEN. ESFRHAOEM. &
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