TOSHIBA

TCR3UG >!)—X

HZ CMOS U=7&HEEE Y3 E/VIvy
>
TCR3UG ¥ 1J)—X

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

1. =

TCR3UG Y —XIFBIENA 7RAER. EFAyT7H b, avbA—
IVIRFFE, CMOS 7R RDY U IILHALDO LF a2 L—4—TY,

HABFEFEERESLA T T08VMS 50V ETEIRAGETHY ., HA
ERIETRA 300mA EFTHAMEETY . BERRERRE. BERERRE, 4
—rTF A RF—DHRe(A T a V) EEHLTEYET,

Ffz. /Xy — & WCSP4AF (0.645 mm x 0.645 mm (1Z#); t 0.33 mm
EER)EBNEN Yy —DHEFERALEAL B AHAERMZIL 155 mv (3.3
VHA, IoUT=300mA)EE ROy T7H MEHEEBRLTEYVET AR
HAAVT oY —EEBITLUF DN SO 24 THERTRETH S WCSP4F
=, HEHHEEE, 0TS, VI 7S TLHRLGEENEEEREN RO LN B &: 0.26 mg (%)
B7TVr—avIZRETY,

2. 7V r—3ay

B, oTH#E. VIT7 S5 JILIERLG EDERAR

3 F R

o FB/INEYNw H— WCSP4F (0.645 mm x 0.645 mm (1Z#£); t 0.33 mm (& K))TI
o {E/NAT7RAEH IBON)=0.34 yA(ZE)@ louT=0mA, EAEE15VET
o EHUYTILEMETT 70dB (1Z#)@ 0.8V H A
¢ EEAMBENETT +60mV@0.8VHA, IOUT =1mA & 50 mA
o BFROYI7ORERETY
VDO = VIN - VOUT = 140 mV (12%) @ 3.3 V £ /1, IouT = 300 mA
o MWBEWHANEESA V7Y 7T (VOUT=0.8~50V)
o EHAEERE +1.0%(18V = VouT)
o F—FrT4RF¥—THEENE (TCR3UGXXA 1) —X) A —FF 4 AF ¥ —T#Ee7 L (TCR3UGXxB ¥ 1) —X)
o BERREORABTY
o BEVREMBABTY
o EAERMAEMBABTY
o OV FO—IIRFIETLEDUEETT
o BSIWHAVTUY—EFEAMEETYT (CIN=1uF, CouT = 1uF )

R EERBRH
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TOSHIBA
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4. R HKEMR () (Ta =25°C)

5 B i = E i By
A h B E VIN -0.3~6.0 \Y
a Yy B — L B K \ers -0.3~VIN+0.3 = 6.0 \%
H 5 S £ VouTt -0.3~VIN+0.3 = 6.0 \%
&F VS # PN Pp 800 G 1) mw
£ = b E Tj 150 °C
&% = m i3 Tstg -55~150 °C

I ARGOERAEY EREE/EREERE) NMEIERXER/BFEFRUNTOERICENTL. BRA (FEEEUX
BEREEEMM. ERGERELRLF) TERLTEASALGEEE. EEEFIZELIETISIEETNLHYET,
BHFEAERENVF TV MYBRVWEDTIBESEVWEEUVT A L—T 1 Y IDEZAAERER) BEETERIE
EER (EEMEERLA— b HERERSE) 2 CHEOL, BULERERIAEEALLET,

E R

HEIRME: A5 X TRF(FRY)

HARETE : 40 mm x 40 mm (AEHEMR), t=1.6 mm
BiRE . RE $950%, ZE@ 950 %
Z)—iR—)L: EF0.5mmx24 &
5. BhEHEE
15 B i 5 R BARL
A A E = VIN 15 ~ 55 G2
3 b [ 0 — y|2 E 53 \oxs 0~VIN
H A g £ VouTt 0.8~5.0
H A E pind lout DC 300 GE3) mA
g & =) E Topr -40 ~ 85 °C
H A o T v - 5 E Cout 1.0 yF UE -
A A o T v - 5 E CIN 1.0 uF UE -
E2 0 lout=1mARE
KRy 779 hBE—HAERBMEF (13 R—D)ZTSBOL, EXRAXEROEREE. RU., BEEEOERERA
TIHEACEELY,
A3 AEREHFHEAOLRFELIEIZOMETCRBFRERSIES L EEEHICELVEFZEZSZISAHEENHY FT,

6. imFiEHEE (Top view)

1 2
Al{O {9 1 2
A VIN VouT
B |{  {
AN B CONTROL GND
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7. mA HABE. RERT—ER

F—rF F— 7
RBO& HABE (V) | «RFv | BRET g % HAEE (V) | «RFv | Bams~
—_—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 15 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
AY mL
TCR3UG19A 1.9 T TCR3UG25B 2.5 U
TCR3UG25A 2.5 U TCR3UG26B* 2.6 V
TCR3UG26A* 2.6 \ 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* 35 4
TCR3UG35A* 35 4 TCR3UG36B* 3.6 5
TCR3UG36A* 3.6 5 TCR3UG41B* 4.1 9
TCR3UG41A 4.1 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
*HIOEG, RIZZFOMDEES V% CHEDGEX., BHEERFETERLEDLELESLY,
*RRRRIEEIZOEESINTNET,
BHRFTT (Top view)
() TCR3UGOSA (0.8V HH) DiFE (5I) TCR3UGOSB (0.8 V i) DIB&
VOUT GND VOUT  GND
A <
® @
VIN CONTROL VIN CONTROL
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8. 7Av/E

™ Vout
Current Limit
Thermal
Shutdown
A —bFARF v — SHBERBAR D
(TCR3UGXXA +1J—X)
CONTROL Control
Logic
Pull down
GND
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9. BRAIFHE

(HIHREAGLEE,
ViN=Vour+1V (Vour>1.5V),Vin=2.5V (Vour =15V ), lour = 50 mA, Cin = Cout = 1 pF)
Tj = 25°C Ti= '(‘f; tg)85 c
B B s BOE O£ B ) By
B/ B =X /N =P
| =50 mA VouT <18V -18 — +18 — — mV
Woh B OE OB | vour |UTT0M
(x 4) 1.8V = Vout | -1.0 — +1.0 — — %
A h & E VIN louT =1 mA 15 — 5.5 15 5.5 \Y
A bl =7 E | Reg-line |louT =1mA GX 5) — 1 15 — — mV
=1 i =7 E | Reg-load |1mA = louT = 300mA (X 6)| — 10 30 — — mv
IBON1) |[louT=0mA, Vout = 15V (GE 7) — 0.34 — — 0.58 pA
/\ A 7 ZS S g louT = 0 MmA,
BON) 1175y < vour s 5V x| T 038 | — - 0.68 HA
) IB(OFF1) |VcT=0V,VIN=25V — 0.03 — — 0.16 uA
A2 v N A4 B R
IB(OFF2) |VcT=0V,VIN=55V — 0.03 — — 0.20 pA
AV hR—=LTLEIUER IcT — — 0.1 — — — uA
) VouT=1.8V — 335 — — 457 mv
ko wy 779 +F8RE Vbo louT = 300 mA
VouT=3.3V — 140 — — 273 mv
louT = 10 mA,
2N ¥ OF OE E VNO 1%Hz = f = 100 kHz, Ta = 25°C — 50 — — — MVrms
(X 6)
louT =10 mA,
Doy L E OB OE R.R. f =1kHz, VRipple = 200 mVp-p, — 70 — — — dB
Ta=25°C (X 6)
louT=1mA > 50 mA (;X 8) — -60 — — — mv
&8 w ® E K %| Avour
louT=50 mA = 1 mA (G 8) — +60 — — — 1)\%
Hh 8B B E R % Tcvo —-40°C = Topr = 85°C — 75 — — — ppm/°C
arvhrO—)LEE (ON)| VcT©ON) — 1.0 — 5.5 1.0 55 \Y
av +tA—JLERE (OFF)| VcT (OFF — 0 — 0.4 0 0.4 \%
TARARFYy—CF U ER RsD — — 10 — — — Q
E 4 IoUTZEEL. +RICHABEEIRE LIZIKETOREETT .
¥ 5: Vout £ 15V,25V = VIN = 55V
175V = VOUT £ 42V,VoUuT+1V = VIN= 55V
VouT =4.5V,VouT=5.0 V [Ix &4t
¥ 6: Vout=0.8V
E 7D arvbE—LTLEYUER()IERERA,
7 8 Voutr=0.8V,VIN =33V
X9 CONTA—E—FEEHNICRIEESNSHIEETY,
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10. HABERFOYT7OMEESR

(loutr = 300 mA, Cin = Cour = 1 uF)

HHBE 7% B oe | o |

08V = Vour<09V — 1025 1257

09V = VouTr<1.0V — 930 1157

10V = Vout<1llVv — 835 1057

1.1V = Vour<1l2V — 740 957

1.2V = Vout <13V — 660 857

1.3V = Vour<1l5V — 580 757

15V = Vout<1l6V — 450 617

16V < Vour <18V Voo — 400 537 m
1.8V = Voutr<20V — 335 457

20V = VouTt<25V — 260 405

25V = Voutr<3.0V — 185 327

3.0V = Voutr<36V — 140 273

3.6V = Voutr<45V — 130 228

45V £ VouT<5.0V — 120 195

E 100 Tj=-40~85°C. TD/INTA—F—ILEREFMICRIEESNDIEETT,
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11. 7F)r—<a>/—k

11.1. ARG

CONTROL o—— /™,

I

VIN

!

e l GND

£ j—0VOUT

- 1pF

]

aAYhA—LEBE | HHEE
HIGH ON
LOW OFF
OPEN OFF

ERIZA—FAYT7O L FaL— 2 —OFERABRBRGAZEZRLET . AHNGFICELRESED O VT o —FHEEL
TLEEWL, (£33 v 730 ToY—0FERNFAETYT,)

11.2. HFrBEXL

TCR3UG V) —XDHBELIIEREER FENRAERTRELTHY ET,

REEROHHREUTISRLEYS,

(EREH]

BEEME . A5 ATRFT T (FR4)

HARETE : 40 mm x 40 mm (AEHEMR), t=1.6 mm
ECfREE © RME #9150 %, EE $50%
RIb—FR—JL: ER 0.5mmx24 {&

A% Pp (mW)

G

ABRE Ta (°C)

1000
800 <
\\
600 N
\\

400
200

0

~40 0 40 80

120

© 2018-2024

Toshiba Electronic Devices & Storage Corporation

2024-03-08

Rev.7.0



TOSHIBA

1M1.3.CHERALDIEE

® HAorTrH—IZDOUT
AEREELSI IV AVTUOG—HPERARETHY FIH, BEICE>TIEERBICKRELBEEFEEZHOBELHY E
T AVTUY—DEEICHIz>TIE. FRAREZTMIZEEL. EELTLLESWL, F, 53y Yarv7Fo9—0
ESRIZ1I0QLUTDLDEHRWNLET, £z, Cour [TREEBEDFH. 1WFLLEDa VT U —DFERAEHRELE
-a-o

TCR3UG >!)—X

@ =EEI[ZIHOLT
ICEARD-HBAAVTUoH—DEHEARINE, COERBKIERDA VE—F RO LBAIC&KY HBEHECEZEERITT
AEEMEAHY FT, FYRELEBRICTS=H. AD-HAIUTUoY—ETEREFICOELIZEEL, VIN &
GND NA—UIETEBEITARES LTERBEAIVE—F VR EFPESLLTLESLY,

@ HBEXICONT
EFERARETEFEINIBAEBEELIIN LT, TEIAETRBEE S ER/NE—VBHELTLEZWL, £, E
BoSERAOKIZIIEBREE. ANDEE. HAEREDNSA—4L2—2ZENLE. FRHFRBLICHLT, BELETaAL

—T A VT (—EIZIEREKIED 70~80 %) EE L&t BB LET,

@ BAERMREMLR. BRREEIKICDONT

AEBFI TN NI 24 TOBERRERR. BRRERRENBLTEYETA, T/\1 RAOBEEEICHEXNR
REHBAICHZADBERAT HIDTREIENEEA, TERFHICE > TIREBHHROCEEMLERIIICHEES A SR
EABHY FET, Flo. KTNA RAOHAEEF & GND I FRENTTELE Y 3 — FE— FICHo 2GS, RT/31 AHHIRIC
ELBENLHBYFEY,

ATNAZADTERICH=>TIF, LEREIUVEH FBEEEEND FT VY ) FICRBOEAZRRERICHT ST «
L—T4 2T %2ZBEDLE, WAHERBEICEVTHRMZRAEREBALVES TEELEEL, B, £y FIBEWT
Tt —TJFD+RLGREMKRERT C EEHRNLET,
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12. RREES (CF)
121. HABE-AHBERE

Vour=0.8V Vour=1.2V
! [Cou = 1F, Cour = 14F, Ta = 25°C 16 -
| w = 1HF, Cour = 1WF, | | Cix = 10F, Coyr = 14F, Ta = 257C
S lour = 1 mA lour =1mA
<~ 0.8 \ <
3 \ 212 \
> NN 5 N
0.6 - e} \
H lour = 300 MA >
[ i 0.8 loyr = 300 MA
R 0.4 i ’
H R
0.2 Ho4
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ANBIE Vi (V) ANBE V, (V)
VOUT =18V VOUT =28V
2.5 3.5 _
‘ |C.N=1uF, Cour = 1yF, Ta = 25°C |C,N=1pF, Cour = 1uF, Ta=25°C
lour = 1 MA 3 | 1
2 lour = 1 MA
> S
F \ S s Vi
- / ’5 \
015 \ (@] 2
> > / lour = 300 mA
i lour = 300 MA i /
R R 3
Hos H f
0.5
0 0
o 1 2 3 4 5 o 1 2 3 a4 s
ARNEE Vi (V) ABEBE Vy (V)
VOUT= 3.3V VOUT= 50V
4
|C|N= 1UF, Cour = 14F, Ta = 25°C 6 | C = 1WF, Cour = 14F, Ta = 25°C
loyr = 1 MA i
S 3 out \: // />_\ 5 lour ={mA
E 7™~ : ¢ \
lour = 300 MA >
H‘j 2 / out Iil 3 7 \
[ i / lour = 300 MA
R R 2 7
H 1 £ /
! .
; O {
0 1 2 3 4 5 0 1 2 3 4 5
ARNEE Vi (V) ANEE Vy (V)
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12.2. (T RAEFR —H hEFRFFE

Vour=0.8V Vour=1.2V
1000
| Ciy = 1WF, Coyr = 1WF, Ta = 257C 1000 | Ci = 1UF, Cour = 1WF, Ta = 257C
7 lour falli < i
:(% 100 ourt Talling j(?; 100 IOUT falllng
g v 5 v
@ o
g 10 10
X X
B~ 1 \I\_ 1 A
’\5 lour I'iSiW'g ‘< e lour rising
0.1 | 0.1
0.0001 0.001 o0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
HARH lour (MA) HAER lour (MA)
Vour=1.8V Vour=2.8V
1000
1000 | Ci = 1F, Cour = 1WF, Ta = 257 | Ci = 14F, Cour = 10F, Ta = 25%C
E_’:; 100 lour falling 21 100 lour falling
% v z v
o 2
$ 10 ﬁ; 10
\l\_ 1 N1
Z our rising ,\5 g out fising
0.1 0.1
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 o0.01 0.1 1 10
Hjj]%ﬁ IOUT (mA) H:lljj'%ﬁlkl- IOUT (mA)
Vour=3.3V Vour=5.0V
1000
| Ci = 1WF, Cour = 1uF, Ta = 25°C 1000 | C = 1WF, Cour = 10F, Ta = 25°C
g 100 lou falling — g 100 lour falling
5 v 8 v
o _m
# 10 ¥ 10
X X
P> 1 a 1
5 )X
~ IOUT rising ~ IOUT ris ng
0.1 0.1
0.0001 0.001 o0.01 0.1 1 10 0.0001 0.001 o0.01 0.1 1 10
HAER loyr (MA) HABH lour (MA)
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12.3. \MFRAEFR— ANBERHE

Vour=0.8V Vour=1.2V
1.0 - - — 10 " . P
|CIN_1HF' Cour = 1uF, Ta = 25°C |C|N 1uF, Cour = 1uF, Ta = 25C
< _
3 08 <08
Z '
(] z
o o
. 06 206
§ 0.4 K 0.4 —
X — | b
> X
S 02 Z 0.2
0.0 0.0
15 2.5 35 4.5 55 1.5 25 3.5 45 5.5
ABNEE Vi (V) ANEBE Vy (V)
VOUT= 1.8V VOUT= 28V
1.0 .
1.0 | Ciy = 10F, Coyr = 1WF, Ta = 25°C | i = 16F. Cour = 14F, Ta = 257
3 0.8 < 038
z =
P4
~ 06 2 06
1B -
X 04 b+ 0.4
N \ — | & —
< —
< 0.2 S 02
Z
0.0 0.0
15 2.5 3.5 4.5 5.5 15 2.5 35 4.5 55
ARAEBE V, (V) ANEE Vy (V)
Vou1'= 3.3V VOUT= 50V
1.0
. 1.0 | Ciy = 10F, Cour = 1WF, Ta = 25°C | Ciy = 10F, Cour = 1WF, Ta = 25°C
f.:; 0.8 0.8
= . — .
2 3
1@5 0.6 0.6
X 1=
N 04 — i 0.4 //,-/\
30— — .
0.2 Y o2
~
0.0 0.0
15 25 3.5 4.5 55 15 2.5 3.5 4.5 55
ANEE Vi (V) ANEE Vy (V)
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12.4. FQy7 7O rEE—HHEFREY

Vour= 0.8V Vour=1.2V
800
1200 Ci = 1uF, Coyr = 14F, Ta = 25°C | Cyy = 1WF, Coyr = 1uF, Ta = 25°C
< S
= 1000 — £
3 - g 600 //
> 800 _— >
#® 600 #® 400 v
7 L
ﬁ 400 E /
L N 200
D 200 A /
O a
l l
0 0
100 200 300 0 100 200 300
HHEE lout (MA) HAER lour (MA)
Vour=1.8V Vour=2.8V
S 400 | Ci = 1WF, Cour = 14F, Ta = 257 250 | G = 1WF, Cour = 14F, Ta = 25°C
z S
£ E200
8 300 e 5
> [a)
" / > /
; H 150
® 00 < e //
.IE / 100
N ) Ny /
~ 100 N
S N 50 =
" O
0 - 0
100 200 300 0 100 200 300
HAER Iour (MA) HAER Iour (MA)
Vour=3.3V Vour=5.0V
S 200 | Cy = 1WF, Cour = 14F, Ta = 25°C ,_\150 | Ci = 1UF, Cour = 1uF, Ta = 25°C
E >
S S
8 150 - =0 /
> >
[+ / %0
0 Iiﬂ /
® 100 ~ b /
-IE / -IE » /
N 50 /
~ ™ 30 yd
2 N
" a
0 9
100 200 300 0 100 200 300
HAER lour (MA) HAER 1oyt (MA)
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12.5. FQy7 7O ERE — BERFE

Vou'r= 1.0V VOUT= 1.8V
1000 400
< 900 Cin=1uF, Cour =1 uF ~ Cin =1 uF, Coyr =1 pF
z I ——— = 350 =
= 800 = oo T
= et
< 700 lour™ 300 mA E T | loor= 300 mA
600 250
4 I
# 500 @ 200
+ L -
.[E 400 = 150 -
I =150 mA
™ 300 loyr = 50 mA ' o{? 100 b= lour =50 mA IO:T =150 mA,
N 200 ‘\i ~ \L‘
O 37 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
é 350
>8 300
950 loyr = 300 MA
kH _
i 200 — ]
’/
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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12.6. V7L EHEE — RIRBUEHE

0. Vour = 1.8V
100 Vou'r 0.8V 100 ouT
90 = 90
_. 80 \ . 80
[11] \ m
3 70 E 70 e
% > M 60 ‘~..ln
£ 50 £ 50 b
Iil i.'n Iil \
= 40 = NN 2 40 i ‘\
™ N ™
PN 30 N N 30 \\
= 20 V|N =25V ,V|N ripple = 200 mVp_p = 20 V|N =28V ,V|N ripple = 200 mVp_p ‘.i;;;
10 C|N = none, Cou'r =1 HF 10 C|N = none, Cou'r =1 LIF
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) BiE# f (Hz)
Vour= 2.8V
100 ouT 8
90
80
)
s 70 —_\...
60 ;
i \\‘n
g S0 N
E 40 ,
N 30 A
D \s
> 20 [V =38V Vinuee = 200 mV,o, n
10 |Cmw =none, Cour =1 puF
lour = 10 mA, Ta = 25°C
0
10 100 1000 10000 100000
AEH f (Hz)
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12.7. AfMBELERE
VOUT= 2.8V

VOUT: 50 mV/div

VOUT =2.8V

bermansm e ey,

VOUT: 200 mV/div

IOUT: 50 mA/div IOUT: 10 mA/div
] ! ‘N‘ |
Vn=38V Vcr=1V, Cour=1 uF ) Vn=3.8V Vecr=1V, Cour=1 uF
50 ps/div lour=1mA & 50 mA, Ta = 25°C 50 pe/div lour =0 MA ¢ 10 mA, Ta = 25°C
12.8. ton IEEFFE
Vou'r =2.8V VOUT = 2.8V
V|N=3.8V,CQUT=1HF VIN=3-8V;COUT=1“F
E | lour =0 mA, Ta=25°C { | lour = 300 mA, Ta = 25°C
Ver: 1V/div i T Ver: 1V/div |
Voo Vi /”'- T T T ]
Iin: 200mA/div Iin: 200mA/div
500 ps/div 500 ps/div
— A
12.9. t orr IERME (F—FTARXAFY—)
Vou'r =2.8V VOUT =2.8V
l V|N=3.8V,COUT=1|JF 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 1 Vour: 2V/div
L \
lin: 200mA/div Iin: 200mA/div
500 ps/div 500 ps/div
F: LROT—2EBEETT,
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