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Voltage Regulator (LDO)

TOIREX

B Voltage Regulator

® Ultra-small / Ultra-Low Quiescent Current for Extended Battery Life / Low Iq + Fast Response = Green Operation (GO)

@ Supports Medium- to High-Voltage and Negative-Voltage Applications for a Wide Range of Uses

> Low-voltage, Low Iq

Low Iq

Low Iq /

High-speed

(GO)

Capacitor-

Less

XC6504

6V, 150mA
1G=0.61A

Low lg
Capacitor-Less

XC6215/XC6506

XC6241

6V, 150mA
19=0.6uA@PS

GO(60dB@HS)

XC6503

6V, 500mA
Ig=15pA

High current
Capacitor-Less

6V, 150mA |lLowlq

1g=0.8pA 105°C (XC6506)

XC6220

6V, 1A GO(50dB@HS)

1g=8uA@PS High current
Inrush
prevention

> Low-voltage, High-speed
XC6221

XC6415
Supports Low

Outout 6V, 200mA Low noise 6V 2ch 2ch x 200mA
v |tp 1g=25pA Vour=0.8V~ 200mA/ch Space-saving
oltage 70dB 65dB Vour=0.8V~
XC6233 XC6223/XC6229
High-speed | 5.5v, 200mA | Low noise 5.5V, 300mA | Ultra high-speed
response 1q=45pA Inrush 1g=100pA Inrush
75dB prevention 80dB prevention

XC6227 XC6230

True reverse

current 6V, 700mA | High current 6V, 2A High current
r ti 1g=100pA 1g=45pA FB type
prevention 65dB odb

» Medium and High voltage

> Low input voltage, Bias type

XC6216 XC6602/XC6603/XC6604
Low | 28V, 150mA |Lowlq 10.5V, 200mA | Low Iq High-speed 1A@0.5~1.8V | Source-Follower
a lg=5uA FB/Vour Ig=5.5pA High-speed response V,,=0.5~3V | Output
selectable 60dB 75dB Vyias=2.576V
XC6705/XC6706
Low la / 20V, 200mA | Low Iq / High
. w igh- .
High-speed » 200m dq 8 > Negative voltage
GO) lg=1.2pA spee
( 50dB Seamless GO
XC6701 -16V, 200mA | 3-pin -12.4V, 200mA | CE function
. . 1g=100pA 1g=100pA
High-Speed 28\/, 150mA ngh_speed 36V, 300mA ngh_speed 45dB 45dB
Iq=50pA 1g=50pA Inrush
50dB 50dB prevention
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Low Input Voltage Regulator : Featured Products

B XC6504 - 1g=0.6pA "No CL Cap", 150mA LDO

* Low Supply Current 0.6pA
* C, Capacitor-Less Compatible

Vi 1.4V~ 6.0V

Vour 1.1V~ 5.0V

lour : 150mA

Iq :0.6pA

PSRR :30dB @1kHz

Topr :-40°C ~ 85°C
Package :USPN-4B02, SSOT-24

SOT-25, USPQ-4B04

Vour —e—» Vour

M XC6215 - 200mA Low Power LDO
* Low Supply Current 0.8pA

Vin : 1.5V~ 6.0V

Vour :0.9V~ 5.0V

lout :200mA

Iq :0.8pA

PSRR :35dB @1kHz

Topr :-40°C ~ 85°C

Package : SOT-25, SSOT-24, USP-4

USPN-4, USP-6B06
USP-3 (3pin LDO)

Vin T Vin Vour T Vour
Cin —»{ CE CL
1.0uF T Vss

FEATURED

B XC6241 - 150mA LDO with Green Operation

* Green Operation Function (Low Supply Current & High Speed) |§

* Low Ron / 105°C operation

Vin : 1.6V~ 6.0V

Vour 1.2V~ 5.0V

lout :150mA

Iq :0.6pA

Ron :1.10 @3.3V

PSRR :60dB @1kHz

Topr :-40°C ~ 105°C
Package :USPQ-4B05, SSOT-24

Vin T Vin
Cin —» CE

Vour

1.0HFT

Vi : 1.6V~ 6.0V

Vour :0.8V~ 5.0V

lout 1 1A

Iq : 8uUA@Power Save
S50pA@High Speed

PSRR :50dB @1kHz

Topr :-40°C ~ 85°C

Package :SOT-25, SOT-89-5, USP-6C

Vi T Vin Vour T Vour
Cin —>» CE Cu
10uF T Vss T 10uF

B XC6233 - 200mA High Speed LDO with Inrush Current Protection

* Inrush Current Protection

Vi :1.7V~5.5V
Vour 1.2V~ 3.6V

lout :200mA

Iq 145pA

PSRR : 75dB @1kHz
Topr :-40°C ~ 85°C
Package :SOT-25,SSOT-24

USPQ-4B04, USP-4

) T
Cin —

1.0UFT

B XC6223 - 300mA High Speed LDO with Inrush Current Protection

* High-speed transient response
* Inrush Current Protection

Vi 1.6V ~5.5V
Vour 1.2V~ 4.0V
lout :300mA

g : 100pA

PSRR : 80dB @1kHz
Topr :-40°C ~ 105°C

:SOT-25, SOT-24, SOT-89-5
USPQ-4B03, USP-4

Package

Vin T Vin Vour T Vour
Cin —>» CE Cu
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Low Input Voltage Regulator with High Speed and High functionality : Featured Products TO'REX

B XC6601 - 400mA Low Voltage Input LDO

* Low Input Voltage / Low Output Voltage
* Soft-start Function

VBIAS
VIN

VOUT
IOUT

Iq

PSRR
Topr
Package

:2.5V~6.0v
:1.0v~3.0v
:0.7v~ 1.8V
:400mA

1 25UA @ Vs
:60dB @1kHz
:-40°C~ 85°C
:SOT-25

SOT-89-5
USP-6C

1.8V/150mA

I

XC9235
XC9236
XC9237
Li-lon ——

3.6V

HIGH EFFICIENGY
Step-Down
DC/DC Converter

I

1.0 F| Input

e

VBlAs
XC6601
VIN Vour

CE

.5V/300mA

/10

System LSI

4TuF

core

M XC6602/03/04 - 1A 0.5V Ultra-Low Dropout LDO With Soft-start

* Low Input Voltage / Low Output Voltage
* Soft-start Adj (XC6603) / Current Limit Adj. (XC6604)

Function

Topr
Package

1 2.5V~ 6.0V
: 0.5V~ 3.0V
:0.5v~ 1.8V
: 1A

33V

: 100pA @ Vgas
: 75dB @1kHz
: Thermal Shutdown, UVLO

Soft-start Adj. (XC6603)
Current Limit Adj. (XC6604)

:-40°C~ 85°C
:SOT-26W, USP-6C

SOT-89-5 (XC6602)
WLP-5-02 (XC6602)

I

HIGH

EFFICIENCY
Step-Down
DC/DC
Converter

/0
1.2v
corel
Veias
System LSI
XC6604
1.0v
Vin Vour \ 4 core2
f
CE Tum
CL
= = 224F
Cons | On Vss
10uF| 10uF _J._ Rumz

B XC6227 - 700mA High Speed LDO with Reverse Current Protection

* Inrush Current Protection

* Reverse Current Protection, Suitable for backup or other Vg, OR

B XC6230 - Adjustable 2A High Speed LDO with Multifunction

* Qutput Voltage Adj, High-speed transient response
* Current Limit Adj / Reverse Current Protection / Inrush Current Protection

Vin : 1.7V~ 6.0V Vin : 1.7V~ 6.0V
Vour :0.8V~5.0v Vour : 1.2V~ 5.0V
lour : 700mA B s lour :2A
Iq : 100pA VN Iq :45pA
PSRR :65dB @1kHz PSRR : 70dB @1kHz
Topr :-40°C~ 85°C Yo et . Topr :-40°C ~105°C » Vin Vour
Package :SOT-25 L XC8227C your > Package :SOP-8FD INPUT
T s To System LS —»— CE
SOT-89-5 USP-6C
. Vi Vors
USP-6C = CiN=2.2uF (ceramic)
(ceramic) Tum Raz
Vss
Vi_s _% F!]L]M
47 777
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Meddle/High Voltage, Voltage Regulator : Featured Products TOIREX

B XC6505 - 10.5V 200mA High Speed Low Power LDO

* Input Voltage 10.5V
* Low Supply Current 5.5uA, High-speed transient response

Vi 1.7V~ 10.5V

Vour :1.5V ~ 8.0V

lout :200mA

Iq :5.5pA

PSRR :60dB @1kHz

Topr :-40°C ~ 105°C

Package :SOT-25
SOT-89-5 Vin Vin Vour
USP-6C

)
FEATURED

B XC6705 / XC6706 - 20V 200mA High Speed LDO

* Seamless GO function achieving both low Iq and fast response
¢ |deal for Li 2 cells and 12V input

Vi :3.5V~20.0vV

Vour :2.5V~5.5V

lout :200mA

Iq :1.2pA

PSRR :50dB @1kHz

Topr :-40°C ~ 105°C

Package :SOT-25 (XC6705)

Vour USP-4 (XC6705) Vin Vin Vour Vour
SOT-89 (XC6706)
CL Cin —» CE CL

V.
LO#FT Vss —‘—2.21“: 1.0uFT sS —"Z.ZuF

B XC6216 - 28V 150mA LDO

* Input Voltage 28V i vour * Input Voltage 36V, Surge Voltage 46V(400ms or less)
* Low Supply Current 5pA o or . * Low Supply Current / High Speed

Vin 12.0V ~28.0V 1uF Vss
Vour : 1.8V~ 12.0V J,

(Ext Adj. 2.0V~23.0V)

lout :150mA Fixed Output Voltage
Iq :5pA XC6216B
PSRR :30dB @1kHz

Topr :-40°C ~ 85°C

SOT-23 (3pin LDO)
SOT-223 (3pin LDO)
TO-252 (3pin LDO)
SOT-89 (3pin LDO)

VIN VOuUT
Package :SOT-25,SOT-89-5
USP-6C, USP-6B06
CIN CE VOFB
IuF

1uF Vi :4.5V~36.0V
l Vour :1.8V~18.0V
lout :300mA
Iq : 40pA
PSRR :65dB @1kHz
Topr :-40°C ~ 105°C Vi

V V V
Package :USP-6C " T ouT
SOT-89-5
SOP-8FD Cin —» CE CL
1.0#FT Vss —"2.2;1F

Output Voltage External Setting TIT
XC6216C
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Voltage Regulator : Low Iq type, Medium-speed type

TOIREX

[=Low Voltage Regulators : Input Voltage 6V or less

| Iq Ron PSRR Function Topr Package
Product Feature W, v, - .
n V] our [V] [ma] [ma] ] @1kHz [dB] CE Current Limit Other maK. : Torex Longevity Program|TLP)
Go function . 55:1'-14 {2.0m2_ 1xhi_Trmim)
NCE241 ) 1660 1250 150 0.6 0.87 60 Yes GO/CL Disch 105 ' '
Ig=0.6L4, High Speed, 150ma - -~ - FB d E 5T [+] usPQ-4805 [1.001.0xh0.33mm)
NCB506 Iq=0.5p4, 150ma 1.5~6.0 1.2~50 150 0.8 2,60 35 Yes FB - 1051 USP-4 (0.9x1_2x0.4mm)
Cap Less, - . 50T-25 [#] 5507-24
NCE504 1.4~6.0 11-.50 150 0.6 213 30 Yes FE=ILIM cap less/CL Disch as
Ig=0.6u4, 150maA - -~ - pless & T USPN-4602, USPO-4604
Go function . S0T-25, 550T-24
NCE217 i 1660 0.8~4.0 200 a5 0.80 70 Yes FB GO/CL Disch as ’

= Ig=4.5pA, High Speed, 200ma ™~ N d £ T USP-4D, USPN-4

E NCE215P - USP-3 [1.2x1.2xh0.6mm)

2 Iq=0.5pa, 200ma 1.5~6.0 0.97~5.0 z00 0.8 230 35 FB - asic CETIETEERTSE
NCBZLSE e USP-4, USPN-2, USP-6E06
NCES01P - USP-3 [1.2x1. 2xh0.6mm)

Cap Less, 14~6.0 12~5.0 200 13 1.20 s0 FB Cap lass/CL Dischg 85T =
HCES01A-D High Speed, 200ma - : : : : Yes ' S0T-25, 350T-24
USP-3, USPN-2, WLP-4-01
USP-66 [1.8x2.0xh0.6mm
NCE206 Ig=1yt, 250mA 1.8~6.0 1250 250 1 175 35 - FE=ILIM - as1 sol'r-sg i )
T £ap Less, 1.7~46.0 1250 500 15 0.47 55 - FE=ILIM Cap less/TsDfcL a5t St
NOES03A-D High Speed, S00m& ’ . ’ : - Yes Dischg SOT-E88-5[»] 50T-23
[+] UsP-4 (1.2x1 Gxh0.6mm)
Go function GOyinrush/TSD/CL USP-6C [1.8x2.00h0.6mm)
XCE220 - 1660 0.B~5.0 1000 B 0.18 50 ¥ FE+ILIM . ’ a5
Y lg=3y4, High Speed 14 == Dischg T 50T-25, 50T-89-5
[=Middle Voltage Regulators : Input Voltage 20V or less
| Iq Ron PSRR Function Topr Package
Product Feature v, ] .

- eV map | ey 0] | eukads] et | current Limit other max. - Torex Longevity Program(TLP]
= NCETO6 seamless GO - GO/Ssoftstart/ TS0 SOT-89 4554, Oxhd 6mm)
E — Ig=1_Zpa, High Speed 3.5~20.0 2555 200 12 410 50 - FB SRS D 1051 USE.4 1350 ERa B
2 20V, 200ma JCL Discharge ﬂ SOT-25 (2.9%3 Exh1. 3mm)
= 10=5 505 ! - USP-6C (1.6x2_Oxho.6mm]

KCES05 174105 15480 200 55 110 &0 ¥ FE=ILIM TSDyEL Disch 10 :
10.5V, 200ma == VL Bisehe 5T [#]50T-89-5 7] 50T-25
I0=2uA USP-6B |1.Bx2.0xh0.6mm)
XCE201 1.Er10.0 1.3~46.0 z00 2 2.00 35 - LM - as
Y 10V, 200m4A -~ -~ T SOT-ED, 50T-25
[=High Voltage Regulators : Input Voltage 36V or less
| Iq Ron PSRR Function Topr Package
Product Feature v, ] .
Vin [V] ourr [V [ma] [ma] [e2] @1kHz [dB] CE current Limit other maK. : Torex Longevity Program|TLF)
[Juse-6c ] s0T-25

= NCE2166 18~12.0

2 yas [~]uzp-sens [~ soT-80-5

28V, 150m4A . - USP-6C (1.6x2_Oxho.Gmm]
= 5 ) 20,4280 150 5 6.50 30 FE=ILIM T5D a5 i !

3 HLEZLEC FB Type [MCE216C) ~ 20~23.0 = : T SOT-89-5 [+ 50T-25

- HCEZA6D 18~12.0 - To-252 [ s0T-89, 50T-223

28V, 150mA - - TSD USP-6C [1.Bx2.0xh0.6mm)
ACEADE : 200280 | 2.0~18.0 150 B 3.50 30 - FE=ILIM as
Y RESET N - - 5 JRESET T 50T-89-5 ,50T-25
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Voltage Regulator : High-speed type

TOIREX

[=Low Voltage Regulators @ Input Voltage 6V or less

lerit Pr

\j

lout max

lout max

1 ig ROT PSRR Function Topr Package
Product Feature W v, i ’
n V] our [V [ma] [ua] [a] @1kHz [dB] CE Current Limit oOther max. : Torex Longevity Program{TLR)
GO function . [+]550T-24 (2.002 1xhi 1mm)
XCE241 ) 16~6.0 1.2~5.0 150 0.6 0.87 60 Yas FE&ILIM GO/CL Disch 105 : !
1g=0.6L4, High speed, 150ma ™ ~ - d £ 5T [+ UsPQ-4805 [1.0%1.0xho.33mm)
Inrush Protection . 507-25 [»] 5507-24
XCE6233 ; y 1.7~5.5 1236 200 as 1.20 75 Yes FE+ILIM Inrush/CL Dischg 85
High Speed, 200ma o - h/ = T usp-2 [~ uspa-4e04
i - ) S0T-25. 5507-24
o o
NCE221 High Speed, 200ma 16~5.0 0.8~50 200 5 0.80 70 Yas F8 CL Dischg 851 LISPoa USEH
GO function i 50T-25, 5507T-24
NCE21T7 ; 1.6~6.0 0.B~3.0 200 as 0.80 70 Yes FB GO/CL Disch 85 :
1g=4.5p4 High Speed, 200ma ~ ~ / E T USP-4D, USPN-4
- ) USP-EC [L.Bx2 0xh0.6mm)
NCEA15 2ch LDO, 200mA x 2ch 1.5~6.0 0.8~5.0 200 ¥ 2ch 28/ch 0,80 65 Yas F8 CL Dischg 851 SOT-25. USPHB
XCE229 053 Inrushy/ TSD/CL Dischg LGA-4B01 (0.75x0.75xh0. 3mm]
" 851
KLCB22E H:f:jiﬁi?ﬂ;::gum: 1.6~~5.5 1.2~e8.0 300 100 BO Yas FE&ILIM Inrushy/CL Dischg USPO-4804 [1.0x1.0xh0.6mm)
0.7 SOT-35 ] SEOT A EOTEE S
KC6223 Imrush/ TS0,/ CL Disch 105
/T5D/ £ 5T (7] usp-4 [+ usPQ-4B03
i _ USP-6B [L.Bx2 0xh0.6mm)
XCE219 High Speed, 300ma 2.0~6.0 0.8~5.0 300 2 1.60 70 Yes FE+ILIM - 85
EN Speed, -~ - - * SOT-25, S0T-89-5
True Reverse Current Protection ] _ USP-6C [1.Ex2 Oxh0.6mm)
NCE227 Hich Speed. 700mA 1.776.0 0.8~5.0 700 100 0.40 65 Yas FB True Raverse/TSD 105T COT.85-5 SOT-25
Reverse Current Protection Reverse/TSD/CL USP-6C [1.8x2 Oxh0.6mm)
XCE222 : ' 17~6.0 0.8~5.0 700 100 0.40 65 Yes FB . ! 105
High Speed, 700mA ~ -~ Dischg 5T SOT-89-5, SOT-25
&0 function Goyfinrush/TSDCL USP-6C [1.8x2 0xh0 6mm)
XCE220 h 1.6-5.0 0.8~5.0 1000 £ 0132 50 Yas FE£ILIM 5 ! 851
Ig=8pa, High Spead 14 Dischg 50T-25, SOT-§9-5
. True Reverse/Inrush/ o et .
KCBZ30 High Speed, 24 1.7meB.0 1.2re5.0 2000 as 0.18 70 Yes FB+ILIM TSO/ILIM Adj/cL 105C [ use-6¢ (1 862 0xho 6mm|
FB Type ’ [] 50P-8FD{6.0 x 4.9 xh1.55mm)
Dischg !
Middle Voltage Regulators : Input Voltage 20V or less
bour I Ron PSRR Function Topr Package
Product Feature W .
Vim [V] e [V] [ma] [a] @1kHz [dB] CE current Limit other max. : Torex Longevity Program{TLR)
XCETO6 Seamless GO - GO/Softstart/ TS0 S0T-E9 [4.5%4.0xh1.6mm)
- Ig=1-2pa, High speed 3.5~20.0 2.5~55 200 12 410 50 o FB BTSSR Er TS 1051 54 i SR EliD e
20V, 200mA JfCL Discharge 507T-25 (2.9%2 Bxh1 3mm)
10=5.544 ) N ] usP-6¢C [1_8x2_0xho.6mm)
XCE505 17~+10.5 1.5~B.0 200 5.5 1.10 60 Yes FE=ILIM TSD/CL Disch 10 ‘
10.5V, 200ma& ™~ ~ g & 5T 50T-89-5 [#] s0T-25
10V, 300mA
MCE204/KCE205 . : ) 70
High Speed, Low Noise = USP-6B [1.8x2 Oxh0.6mm)
2.0~-10.0 0.8-60 300 bl 160 Yas FBILIM - 25
10V, 300mMA ~ ~ o T SOT-89-5, 50T-25
XCE209 . BD .
High Speed
10V, S00mA
XCE231 2 2.0~~10.0 0.8~5.5 500 35 150 65 - FE£ILIM - 851 SOT-E0-5 [4.524.6xh1 6mm)
High Speed
-High Voltage Regulators : Input Voltage 36V or less
e Ig Ron PSRR Function Topr Package
Product Feature Wi v, .
n (V] our [V [ma] [na] [2] @1kHz [dB] CE current Limit oOther max. - Torex Longevity Program{TLP)
_ USP-6C (1.8x2 Dxho.6mm)
NCETOLA Yes 1051 [ ‘
28V, 150ma _§5-5 25
Hizh spesd 2.0~~28.0 1.8~18.0 150 50 650 50 FE+ILIM TSD [] soT-89-5 b 50725
NCETO1D = - 5% =] T0-252, s0T-223 [#] s0T-30
36V [46V/300ms] _ _ USP-6C (1.8x2 Oxho.6mm)
XCET0Z . 4.5~36.0 1.8~18.0 300 a0 350 65 Yes FB softstart/TSD 10 :
High Speed, Low Ig ~ ~ - i 5T [+]50T-89-5 [/ 50P-8FD
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Voltage Regulator : For Low input voltage, Negative voltage and WPT TOIREX

[=Low Input Voltage (Vin=0.5V ~ 3.0V)

== Ig Ron PSRR Function Topr Package
Lt L GEE Vi [V] Vour [V] [ma] [a] [] @1kHz [dB] CE Current Limit other max. : Torex Longevity Program|TLF)
= Low Voltage input, UL/ TSDysoftstart/ USP-6C [1.Ex2.0xh0.6mm)
L] g
£ XCe601 Vhias=2.5~6V, 400mA 1.0~3.0 07~18 400 25 034 &0 as FB=ILIM CL Dischg B5TC 5DT-89-5,50T-25
] ; UL/ TSDySoftstart/
3 HCEEDA Low Voltage input, 14 CLDischg USP-6C [1.8x2.0xh0.6mm)
HCEE03 Vbias=2.576V ) 0.5~3.0 0.5~1.8 1000 100 0.15 75 ¥es FB ILIM Ad] [XCEED4) 5% SOT-26W {2.9x2.8xh1.3mmy}
Current Limit adj. [{CEE60:4) Softstart Adi
' xceeoz softstart adj [xCe803) {¥CE603) : sg'srpz-sﬁ:'rs'g{::-usz
A -26W, -
[>Megative Voltage Regulator
Tery I Ron PSRR Function Topr Package
Product Feature W ¥, — -
x w [V oar [V] [ma] [na] [a] &1kHz [dB] CE Current Limit Other max. [ : Torex Longevity Program(TLP)
E NCBZKEN =100, 100mA =100 -2 1 G021 100 3 380 40 - ILIRA - 257 USP-6B [1.842.0xh0.5mm)
= ! 50T-B0, 50T-23
-] 16V, 200mA USP-6C [1.8x2.0xh0.6mm)
XC5902 Hieh speed 16.0m~-2.4 12.0~-0.9 200 100 2.50 45 FB T5Dy/5oft5tart 105 SOT-89 ,507-23
-12.4%, 200ma, T5D/Softstart USP-6C [1.8x2.0xh0.6mm)
' XC5901 High speed -124~0-2.4 -12.0~-0.9 200 100 2.50 45 fes FB €L Dischg 1057 SOT-89-5 ,50T-25
[ Voltage Regulator with Bridge Diode for Wireless Power Receiver
Tery I Ron PSRR Function Topr Package
ar_Tsi =T Vin [V] Voer [V] [ma] [ma] [2] @1kHz [dB] CE Ccurrent Limit other max. : Torex Longevity Program|TLP)
NChA14 Far m.rEI.ess F. r EEEEI\'EI 2.0~:26.0 20~A2.0 150 5 6.50 30 Yas FE=ILIM TSD 257 USP-EB10 [2.6x2.9x0.33mm)
Built-in_Eridge Diode
Low Input Voltage Regulator Voltage Regulator with Bridge Diode for Wireless Power Receiver
3.3v C
T P, & I/O ; ™
I POS '™
1.2v
HIGH
EFFICIENCY ] corel 1
Step—Down ]i
bC/DC Veias s s 1 N1
Converter System LSI : H
XC6602 ! _ | Vaur
Transmitter | VR — __L_
1.0V : ! E:O.JT
' ' ' -
Vi Vour \ 4 core2 | ! e
fTTTTTTTTTT | CE
Input l I ]K )—
—>CE
CL
= - 24 F
Caias Ciy Vss )
10uF| 10uF NEG TVaa
T
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