TOSHIBA

TCR5BM 1)—X

RZCMOS 2 =7 &BERE ~Jar T/ Uvvy
TCR5BM 2 1J—X
500 mA CMOS Ultra Low Dropout Regulator

1. =

TCR5BM ¥ —X(&, #BEFOY T7Y b, BERETRELE. 8y T
EfEE. ZAERMFAEE,. 3> bO—/LiEFHE CMOS TRERDI VS
JIHALDO L2 L—4—T7,

BRAAERHEBNA TREEZE A DBEEEIRATHZ LT, AL M
EALEIF 100 mV (BZ) (1.1 V H A, lout = 500 mA, Veias =3.3V) L& ~DO
vy IT I MEEERERLTEBYET,

HHOEFEFIEEEES A TT08 VM5 3.6V EZT:ERAGETT, HHER
[FE] K 500 mA EF THAMEET. BERRERK. BRARERK. A— T4
AFv—OMBETEELTEVES,

IV —TIEDFNSB (1.2 mm x 1.2 mm; t0.38 mm) ERB/INEIN S —U%
RALTBYET,

AB-HBHAVTFoH—INEES v o4 4 THERTRETH D=0, ¥

BOTTOM VIEW ILLUSTRATION

BRBLEDBBERESROONET T r—2aVITRETY, DFNSB
BE :1.4mg (1E#)
2.7V r—3y
EHEE, A ASES1—ILOEERS
3. ¥R
e EFOYITF7OREETTY
Vpo = 100 mV ({Z2#) @ 1.1V HA, Veias = 3.3V, lout = 500 mA
o EXARUINAEBRTT: (IBasoFF) = 1 YA (] X))
o BNATRERTT: (Isiason) = 19 YA (1E£) @ Veias = 5.3 V, lout = 0 mA)
o MBLEVWHABEESAV7 YT TY: (Vour=0.8~3.6V)
o BERREMBABTY
o BEVREMBABTY
o EAERMAEMBABTY
o EEERIMEHLERNB T (TCR5BMxXA)
o F—FrTARFY¥—UHEENBTT
e CONTROL ifF & GND FRIE TN D Uz T
o FB/INENYH—TPTF:DFNSB (1.2 mm x 1.2 mm ; t 0.38 mm)
% L= E R
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TOSHIBA

TCR5BM 1)—X

4. ¥R B KFEH(Ta = 25°C)

1" B 2 5 'O B o
A 1 7 z S £ VBIAS -0.3~6.0 \Y
bl S £ VIN -0.3~6.0 \%
3 vy B — L E RE ver -0.3~6.0 \%
il S 5 VouTt -0.3~VIN+0.3<6.0 Y,
B B i} PS Pb 600 G 1| mw
% & 2 5 T -40 ~ 150 °C
(23 = i E3 Tstg -55 ~ 150 °C

b AURBOERAEYH ERBE/EREERE) MEIRXKER/BFERLUNTOERATH. 58T (FESIUVKE
REBEMM, ZRTEERILEF) TERLTEASNDSAE, EEMNELIETISEETALHYET,
B EEREEENDF Ty MUYRVWEDTIBESBVEBEVTAL—T A VIDERAFEFE) BLUVE
REREMEFER (EEMSRLAR— b, HEREEXRSE) 2 CH2E0OL. BUGEEMSRHESBELLET,

1 ASRIKFY (FRA)

HIREFE : 40 mm x40 mm (4 BEHR), t=1.8mm
BoiRE . &£ H70%

5. BiEEEE

bl =] 2 5 'O B4
AN 4 7 A = £ VBIAS (VouT+1.4225)~55 \Y
A bl B £ VIN VouTt + VDo ~ VBIAS \
vy B — L B K Vet 0~ VBlas \
H bl B £ Vourt 0.8~3.6 \Y
H bl S Pis lout 0~0.5 2| A
L) (3 b=} E Topr -40 ~ 85 °C
# h v F Uy —FE Court 222 pF —
ABhavTForH¥vy —7R8E CIN >1.0uF —
NA 7RV TFTUH—F=E CBIAS 20.1 uF —

E 2 AUGEHEEEOLRFELFIZOMETREMERASED L ERECELVWELEESASWRENHYET,
BHEEDOKRAERIIILY bORATL—2av~AOFEZERL. AGFERIChl> TRABRNR SIS
EOFEHEERET)E 45°C ELTEELTLET,

6. Ui #&#u R (top view)

VIN CONTROL

VOUT VBIAS
* hRDEEIL GND TT,
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TOSHIBA

TCR5BM 1)—X

7.mB. HAEE. BEaRT—ER

m A VouT(V) (1R#) BERT m A VouT(V) (HR%) BaRT

TCR5BMO8A* 0.8 ON8 TCR5BM19A* 1.9 1N9
TCR5BMO85A* 0.85 ONJ TCR5BM20A* 2.0 2NO
TCR5BMO9A* 0.9 ON9 TCR5BM21A* 2.1 2N1
TCR5BMO95A* 0.95 ONK TCR5BM22A* 2.2 2N2

TCR5BM10 1.0 1LO TCR5BM23A* 2.3 2N3
TCR5BM10A* 1.0 1NO TCR5BM24A* 2.4 2N4

TCR5BM105 1.05 1LA TCR5BM25A* 2.5 2N5
TCR5BM105A* 1.05 1NA TCR5BM26A* 2.6 2N6

TCR5BM11 11 1L1 TCR5BM27A* 2.7 2N7
TCR5BM11A* 11 1N1 TCR5BM28A* 2.8 2N8
TCR5BM115A* 1.15 1NB TCR5BM285A* 2.85 2NJ

TCR5BM12 1.2 1L2 TCR5BM29A* 2.9 2N9
TCR5BM12A* 12 1N2 TCR5BM295A* 2.95 2NK
TCR5BM125A* 1.25 1NC TCR5BM30A* 3.0 3NO
TCR5BM13A* 1.3 1N3 TCR5BM31A* 3.1 3N1
TCR5BM14A* 14 1N4 TCR5BM32A* 3.2 3N2
TCR5BM15A* 15 1N5 TCR5BM33A* 3.3 3N3
TCR5BM16A* 1.6 1N6 TCR5BMB34A* 3.4 3N4
TCR5BM17A* 1.7 1N7 TCR5BM35A* 3.5 3N5
TCR5BM18A* 1.8 1N8 TCR5BMB36A* 3.6 3N6

HOES., XIZZOMDEES V2 CHEDBEIE, BHEEZHFETHBVLEHLE LS,
TCR5BMxxA [${EEFIREMEMLEIRNETY .

BHREXT (top view)

#5l: TCR5BM10 (1.0 V )

Lot code
1.0,/

\— INDEX
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TOSHIBA

TCR5BM 1)—X

8. 7Ovy4HE

VIN

VBIAS

4

Under

voltage

lockout

~vouT

Thermal
shutdown

Current
Limit

Control

CONTROL [_| Logic
Pull down
| |
GND
* TCR5BMxxA [ZHE L TWET,
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TOSHIBA

TCR5BM 1)—X

9. EXRIFHE

(BICHEEMLZULMES, VBias =3.3V F7=IX Vour +1.7V DKXELVA, ViN=Vout + 0.5V, Cin = 1.0 pF,

Cout = 2.2 yF, CBias = 0.1 pF)

Tj=25°C Tj= '(A:; tg)85°c
5 B El= B OoE £ B ) B
=/ ZHE =X =/ SN
| =50 mA VouT <18V -18 — +18 — — mV
# oh B OE # E| vour |OUTTT™
(£ 3)|1.8V=Vour -1.0 — +1.0 — — %
= . . o VouT+05V<sV|NE55Y,
A Hh &w ¥ [E| Reg-line louT = 1 mA — 0.1 — — — mvV
& ™ ® ¥ [E| Regload |1mAslout<500mA (X 5) — 7 — — — mv
N 4 7 z B | 'BAS©ON) |louT=0mA, VBias 5 F BT — 19 — — 36 A
; u
CE 4) IIN(ON) [louT =0 mA, VN iHFER — 3 — — 6
IBIAS (OFF) |VcT =0V, VBias i FER — 0.1 — — 1.0 A
258 v A4 ER ©F =7 a
IIN(OFF) |[VeTr =0V, ViN i FER — — 0.5 — — pA
av ba—=LILEY UER IcT — — 0.1 — — — pA
. lout =500 mA, VBias = 3.3V
D "W == — — —_—
K v 779 NERE Vbo Vour=11V G 6) 100 140 mv
EEERELEVEERE
B% R s Vuvio |ANEE — 0.6 — — | o7 v
X 9)
HOEREEE &R HE Tevo —40°C = Topr = 85°C — 70 — — — ppm/°C
VBias =3.3V, VIN=VouT +05V
H h # & B E| Vno |louT=10mA, 10 Hz < <100 kHz — 40 — — — UVrms
GE7)
VBlIAS = 3.3V, VIN=VouT +1V
1y oy TN E HEOE R.R. louT =10 mA, f=1kHz — 98 — — — dB
VIN Ripple = 200 mVp-p, CE7)
louT =1 mA — 500 mA GE 5) — -60 — — —
a8 1 @ & I &| AVour mv
lout =500 MA — 1 mA GE 5) — +60 — — —
v ko—JLEE (ON)| VcT(ON) — 0.9 — VBIAS 1.0 VBIAS V
av ba—LLERE (OFF)| VcT (oFF) — 0 — 0.4 0 0.4 v
B AN % R OE R lcL — — 900 — 550 — mA
HAT 4 RAFv—274 ViR Rsp — — 10 — — — Q
3 louTZEEL. T RICHABENRE LI-KETOREMETT,
T4 A bO—LTNETOUERIIEHFEREA,
5. 10VHEARTY,
E6: Vpo=ViNt - (Vout1 x0.97)
VouTl: VIN=VouT+ 05 VD EEDHAEREIE
ViNt: ABBEZBRRIZCTIFTLE, HAZBEN Vour1 D 7%IZETLI-BATOANEEE
7 08VHARTY,
8 CDIEBIE. FREIMICRIISNSEETY,
$¥9: TCRS5BMxxA ICODHERAEINBIEBETY,
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TOSHIBA

TCR5BM 1)—X

10. HAHEERN Fay 77 FEER

(CIN = 1.0 pF, Cout = 2.2 pF, CBIAs = 0.1 pF, Tj = 25°C)

louT = 500 mA
HAERE Veias ANEE BifiT
= 5 15O

=/ R GE 10)
0.8V,0.85V 3.3V — 90 125 mV
09V,095V 3.3V — 95 130 mV
1.0V 3.3V — 95 135 mV
1.05V,1.1V 3.3V — 100 140 mV
1.15V 3.3V — 100 145 mV
1.2V 3.3V — 105 150 mV
125V 3.3V — 110 155 mV
1.3V 3.3V — 110 160 mV
1.4V 3.3V — 120 170 mV
1.5V 3.3V — 125 190 mV
16V 3.3V — 140 215 mV
1.7V<Vour<19V VouT +1.7V — 135 210 mV
20V,21V Vout +1.7V — 135 205 mV
22V<sVout<27V Vout +1.7V — 135 200 mV
28V <Voutr=<36V VouTt +1.7V — 130 195 mV

£ 10: Tj=-40~85°C ZMIEHIE.

RETHICREESN HEETY .
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TOSHIBA

TCR5BM 1)—X

11. 7F)5r—vav/—Fk

11.1. f&E A BRI
VBIAS CONTROL Output
voltage voltage
VBIAS HIGH ON

ON/OFF o—— CONTROL
Low OFF

I GND j 0.1uF
-I; OPEN OFF
/ /

VIN VOUT

CL RL i{LOAD

] ]

~

ERIZO—FOY T 7oL FXaL—42—OFERAREHAZEZRLET, VIN. Vour BE U Veias i FIZIFREEEDT-
HaAVvToY—FERELTLLESWN, (EFIv a0 T oY —DFERANTEETT )

11.2. FBE L
TCR5BM ) — RO # BB LG RREER RN BAER THELTBY ET,
HEREUTFISRTH A XTREELTOETS,

(EREH])

ASRIRESL (FR4)

HIRMEFE : 40 mm x40 mm (4 BEAR), t=1.8 mm
BfRE . £ $170%

Pp-Ta (DFN5B)

700
600 \
AN
__ 500
S AN
£ 400 AN
o N\,
% 300
X
% 200
i
100
0
-40 -20 0 20 40 60 80 100 120
FRBEEE Ta(C)
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TOSHIBA

TCR5BM 1)—X

11.3. CEALDEE

ABD. BH, "M F7RAVTFUH—IZDT

AERFESIVIALT oY - ERARTHYETA., BHEICL > TIEERICKRELEEFEEE OBALHYET . VT
UH—DEEICH--TIX, FRREEZRSITEEL. BEL TSN, REFHEDNT=H 1.0 yF UEDA AT TH—, 0.1
UF LLEDNAF7RAVTFoH—, 22 yF LEDH ATV Foo—%THEAFEEL,

a2 bA—LIHFTOFEOHREIZ DT

AERFOY FA—LIHFTHEZHET S ETRIBUVMEESH S L SHREILLTLET, $IZ VIN & VBIAS DE
EZEMEIZCOTY FA—LIHEFTONOFF 52 ETIYLAaBRENATRAERENMFNT S EAHKET,
TCR5BMxxA [& VIN [CIEEEREMEMLEIRZAB L TH Y. VBIAS & VCT ZEMEFIZE VINBEO/NA TAERZMAF
ERR

EHEIZDIT

IC EHAT VT UoH—DEENIENE, CORBEROA VE—F VXD L EDICE Y SBEHEICEZELZ RITIT AR
KHYET, KYRELEERICT RO, BAAVTUoH—(XTESEFICHELIZEEL, GND/XE—V([FTE S
ITRES LTEEBA VE—F U REFINSLLTLESLY,

HRBEKIZONT
EFRARETETEINIBATBFTEELICHLT, TEIETRBEFE S HERNREZ—VHRHZLTLES WL, £, E
BOCHEROERICIZEREE. AHEE. HAERZED/IASA—F—2EZEN L, BXHFFEXRIIHLT, B4 T4L—
T4 U (—HEMIZIZRKIED 70~80%) % EE L-BRit 2 BB LET,

BERRERNR. BRAFRERKICDOLT

AERETA—IENY I 24 TOBEFRRENDNR. BAREOREZABLTHEYFETH. T/31 ROBEEEICHXER
RKEBRNICHMZEZBEZFRATEI2EDTIESTVELA, CHERAEHIZE > TIFERLEHROEEERIEICEE S5 X DM
NHYET, £ AT/ ADHAHFE GND i FREAFELE Y 3— b E—FRIZH2 =158, KT/ AAHIRICE
BEETNIHY ET,
ATNAZADTHERIZHz>TIE, LRSI UL TEEREFEENY FT VI FICEBOEIZKERICHT ET 4
L—TA VT %ZEEDLE, W HEBETHMREIRREREBA BN TEFELESW, 6. vy b TIz—LE—7D
EORDLGRENREHRT L EHEBLET,
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12. KRFHEH
124. FAY 779 FEXE—HHEREH (Ta = 25°C)

160 160

E 140 s 140

8120 E 120
> o)

H;il 100 =100

}.E}_ 80 ||Eij|i1 80

-IE 60 _'L'; 60

T; 40 TPQ 40
2 N

'l:[ 20 o 20
-+ 7

0 0

0 100 200 300 400 500 0 100 200 = 300 400 500
llill jj %'ﬁ IOUT (mA) ll:l:lI b%/ﬁ IOUT (mA)

12.2. HHHIBREREE (Ta=25°C)

Vour =1.2V (V= 1.7V, Vgpus = 3.3 V) Vour = 1.8V (V= 2.5V, Vgpus = 3.5 V)
2 2
1.8 1.8
<16 _.16
514 2; 1.4
2
; 1.2 S12
m M 1
R 08 i 0.8
H R
0.6 3 06
0.4 0.4
0.2 0.2
0 0
0 0.5 1 15 0 0.5 1 15
Hjjjéé:;ﬁ IOUT (A) Hjjj%iﬁ IOUT (A)
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TOSHIBA

12.3. v FILEME — RiR¥ Y
(C|N = none, Cour=2.2 pF, Vin=2.2 V, Veias = 3.3 V, Vin Ripple = 200 mVp.p, Ta= 25°C)

TCR5BM 1)—X

Vour = 1.2V
120
10 mA
o ﬂ_/\\
50 mA -

o

Z g0
X
€
IH

S 60
DI\
D
oD

40

20

0

10 100 1k 10k 100k 1M
R ER f (Hz)
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TOSHIBA

12.4. ton / torr GBS
(Cin=1.0 pF, Coutr= 2.2 uF, VcontroL= 0 V&1V, Ta = 25°C)

TCR5BM 1)—X

® Jout=0mA
Vour=1.2V (VNn=1.7V, Veias = 3.3 V)

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

Vout: 500 mV/div

Vout: 500 mV/div

e Iq_L{T: 100 mA/div lout: 100 mA/div

50us/div

Vour=1.8V (ViNn=2.5V, Veas =3.5V)

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

Vour: 1 V/div

Vour: 1 V/div

lout: 100 mA/div

lout: 1QO mA/div

Soua T = 50us/div

© 2018.-2022 . ‘ . 11 2022-09-02
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TOSHIBA

TCR5BM 1)—X

® louT=500 mA

Vour=1.2V (VNn=1.7V, Veias = 3.3 V)

VconTroL: 1 V/div

V : i
Vout: 500 mV/div controL: 1 V/div

lout: 200 mA/div
| I N A Vout: 500 mV/div

lour: 500 mA/div_

—~sta T 50us/div

Vour=1.8V (Vn=2.5V, Vgias =3.5V)

VcontroL: 1 V/div
. » VcontroL: 1 V/div

Vout:1 V/div

) louT: 200 mA/div

VouT: 1 V/div

lout: 500 mA/div

50us/div i

© 2018-2022
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TOSHIBA

TCR5BM 1)—X

12.5. AfBELE T
(C|N =1 uF, Coutr= 2.2 yF, lour = 1mA ¢ 500 mA, t.= 1us, ti=1us, Ta = 25°C)

Vour=1.2V (Vin= 1.7V, Vaias = 3.3 V)

lout: 500 mA/div

}\ Vour: 100 mV/div

500 ps/div

Vour=1.8V (VNn=2.5V, Veas =3.5V)

lout: 500 mA/div

N Vour: 100 mV/div

500 us/div

I EROT-EEBBETYT,
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13. 52
DFN5B BfI: mm
A 1.2020.05 B
|
|
| .
‘ =
J4 | 1 i
‘ o
O | -
i
| i)
Qe
£
©
m
| (=]
|
|
!
5 S
S| 0.20:0.05 o
® m
BOTTOM VIEW
BE :1.4mg (iB#)
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14. E\v B<ti%

DFN5B BAfi[: mm

C0.18
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TOSHIBA
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&Sy FENEDHEEL
MXEHEZELUVEFOFEHLE S WICEFEEEZLUT &) E0WET,
AEHIZEBEINTWAN—FII7, YVIFIITELIUVVRTLEUT TRER] EVWET,

o AHAICET AFERF . AEHOBBENB L. RNTDES LB EICIYFELRLICEESNDZEADHYFT,

o XEICLDHHDERDEAG LICKEHOGRHERERLFT, Tz, XEICLDBHOFEMDEBERTHE
BEMEGRHERISEATL. CHARIT—UEEZMALY., HIRRLEY LGV TIESL,

o HEME. FEMOMLIZEOHTVETH, FEHK - A FL—DHBBF—RISREBEEIHRET HE5EH1H
VET., AERZHEAECSSE, AEROREBOBEICLY £6 - BE - MEARE SN LG NE
ST, BEROERIZEWNT, BEHDN—FIIT7 - YIFITT - DATLICREGRERHETOIEE
BRVWLET., BB, R LUERICRLTIE, ARGKICEHT SRFORFR (REH. £HFE. T2 0— k.
TFVr—av/— b, $BEREEENVRTVIRE) BIUXRERNERSNDEBOIIKGRAE. BF
SAEREECHRDLE, IS TSN, Fz, LREMGEICEHOERET -5, B, KL EITTRYT
BRGNS, 7O0J35 4L, 7ILTYXLZOMGCARRAG EDQEREFERT 25EF. SEROEREMRE
FUOVATLERTHRICFHMEL . BEROBEEICSVWTERARNSZHBL TS,

o RERIF, FAICHEWRE - EEMNAERIN, FLEZTOHELREINER - FRICAEFTLZRIFZTBN, B
RGHMEBREEZSITECIBRN, L LBHIICRALGZEEREFITEAOHHHEE (UTRHEAR ELI) IS
FERSNSCEFEBERSATOWERAL, REEL SN TLWERA, HERRICEFEFHEERSE. ME - FHE
. ERMEE (NVRT TR, BE - @A, JIE - s, XBESHES. BIE - BEREMS. &8
REMERS. FRMS. REEERKCENTTAT IS, XEHICEMNICERT SRAREHKREET. BHEA
BRICERASINEBEICE, HHE-VDOEEZEVEREA., 4H. FHEIHAHEEZREOF T, F-(EFHE Web 4
1 FOBEBNEDLE I+ —LDSERNEDLE S,

o KERENME, BN, VN—RIDZTIUT, HE, HE. BE. BHFLAVTIEEL,

o ABGZE. ENNDES. RAIRUGHIZEY., BiE, #ERA. REZELESA TV IRGBICHERT S LETE
FtA

o AEHICHH L THLHIRMBERE. HADKKRMEE - CAZHRAT H5-HDL DT, TOMAICKEL THHAR
VEZFDOHHMMEEZTDMDERIZH T SRAEF[ERFEDHFEZTOLDTEHY FEA,

o AR, EEICLDIEZMNELRIEERESUANARLEAKRENLGVRY ., HHE. AELB I UEMHERICEL
T, BARMICHLEATHICEL —UIOREE EEEBMEDREL. BAREDORIE. BREBN~OEBOMRE. HFHROEHE
MR, F=EDEMNDIRERAEZELCHNNICEBLLL.) ZLTEYEEA,

o ABG, FLEABHICEBESATLLIHRIMEREZ. KEWREEFOFARZFOEN. EXFADEHN. HHLIE
TOMEERZOEMTHERALGVTLESW, F=, MHEICKEL TR, THELABRUNEZSZE]. XE@LH
EERA F. BERHIBHEELRSZETL. TNODEDDECAHITIYBERFRETO>TLESLY,

o ABGED RoHS BEMLZE., BFMICOESE L TRERAEMN LT LEHERBEOITTEHAVEDE (S, A&
MO CERICELTIE. BREOHENESR - TRAZHRHT 5 RoHS E5%. BRAHLIREEEELESZ+TRED
£ IOBERISEET AL D THERACESL. BEHENIMDDETEETFTLAVILICEYELCHIEFICEL
T, SHE—VOREEZEVLHIRET,

RETFNARA&AMN — I BT

https://toshiba.semicon-storage.com/jp/
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