Series

(High Voltage) Positive Voltage Regulators

¢CMOS Low Power Consumption

#Operational Voltage Range : up to 20V

4Dropout Voltage :200mV @ 30mA,
670mV @ 100mA

#Maximum Output Current : more than 150mA

#Highly Accurate 1 +2%

4Output Voltage Range : 1.8V ~ 18.0V

#Current Limiter Circuit Built-In

#S0T-23 / SOT-89 / TO-92 / SOT-223 / USP-6B Package

¢Low ESR Capacitor can be used

B General Description

The XC6202 series are highly precise, low power consumption, high
voltage, positive voltage regulators manufactured using CMOS and laser
trimming technologies. The XC6202 consists of a current limiter circuit, a
driver transistor, a precision reference voltage and an error correction
circuit.

Output voltage is selectable in 0.1V steps from 1.8V ~ 18V.

The series is also compatible with low ESR ceramic capacitors which
give added output stability.

Since the current limiter circuit is built-in, the IC is protected against
overshoot currents at such times of output shorts etc.
SOT-23(150mW), SOT-89(500mW), TO-92(300mW), SOT-223
(1200mW) and USP-6B (100mW) packages are available.

B Typical Application Circuit

I VIN Vourt
CIN CL
_’Z T 1uF Vss 1uF T R

N

B Applications
@®Battery Powered Equipment
®Reference Voltage Sources
®Cameras, Video Cameras

@®Palmtops

MFeatures

Maximum Output Current : 150mA
Dropout Voltage :200mV @ 30mA

Operational Voltage Range : up to 20V
Output Voltage Range 1 1.8V ~ 18V (selectable in 0.1V steps)
Highly Accurate 1 +2%
Low Power Consumption : TYP 10 pA (Vout=3.3V)
Operational Temperature Range
:-40°C ~ 85°C
:TYP0.01%/V
: SOT-23 (150mW), SOT-89 (500mW),
TO-92 (300mW),
SOT-223 (1200mW),
USP-6B (100mW)
Low ESR Capacitor Compatible
: ceramic capacitor

Line Regulation
Ultra Small Packages

B Typical Performance

Characteristic
XC6202PC02(12V)
Topr=25°C
CIN=CL=1.0uF (ceramic)
12.2
2121 b
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g. loutT=1mA
E 11.9 oA |
=30mA _|
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Input Voltage:ViN (V)
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XCB6202 series

HPin Configuration

Vss ( \1
Vout VIN M Q’ @
Vourt Vss VIN
SOT-23 SOT-89 H H H
(TOP VIEW) (TOP VIEW)
VouT Vss VIN
TO-92
(TOP VIEW)
VIN 1 116 NC
NC 2 5Vss
Vout 3 714 NC
1 2 3 USP-6B
(TOP VIEW)
Vout Vss VIN
SOT-223
(TOP VIEW)
HPin Assignment
PIN NUMBER
PIN NAME FUNCTION
SOT-23 | SOT-89/T0-92/SOT-223 | USP-6B
1 1 3 VouTt Output
3 2 5 VSss Ground
2 3 1 VIN Power Input
2.4 NC No connection
— — 6 NC No connection




Xc6202

Series

BProduct Classification
@®Ordering Information

XC6202P023@®

DESIGNATOR SYMBOL DESCRIPTION
Output Voltage
For the voltage above 10V, see the example
10=A, 11=B, 12=C, 13=D, 14=E, 15=F, 16=G,
06 18 ~ JO 17=H, 18=J
e.g. Vour= 3.0V — (D:3, @:0
Vout= 12V — (D:C, @:0
Vout= 15V — (D:F, @:0
Accuracy - £2%
Package : SOT-23
SOT-89
TO-92
SOT-223
USP-6B
Embossed Tape : Standard Feed
Embossed Tape : Reverse Feed
Paper Tape
Bag

W I|r|(DOo|T[H|T-IZ|N

BPackaging Information

@®S0T-23
j 0.4 7% W 0.15 lyos
K =
ol —1l.0~0.1
i e
N
H 3 b[%
(‘0-—95—)1 1.120.1
1.9+0.2
2.9+

© TOREX 209



®SOT-89

45301 1.50.1
1.6 os° 5
1.
— | I
Yy 5| & :
N & i
\‘. .’I V) <
HIRH \F
SE 4
o.42¢0.06| | | | | | 0.42'_"3.06 0.4 4
T T
0.47+0.06
.

1.5+0.1 1.5%0.1

@T0-92
4.65 Dis
S 23
T o
R <

10.0min

0.45+0.1 ||

i

250 2594

210




Series

Xc6202

9099:60°0

&\
A-A’ cross section

uiwiLe’o
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Note : Pin 1 is larger than the other pins.

@S0T-223

S} <
¢ = FOFS0 HOFS0
HT_ I
X <+ ! | i
L s P
(zz'0) | LOFOL |
(£2°0) = == ==(22°0) — ! ! e
200°0FS00°0 b1 e00F
I uﬁ MSM AM 4 Lu n,U 7
ipnseas: A1 [T T LT
£0F0Z aeol - & ) h f
20FSe ‘A|v o gf g NN S 9 H ” )
- T S =) S ANANIAN T o = Lﬁ =
—to Fr H = C < I B I e e +- H
+l o © BRI (=X ~ i 2
5 o v s St—r__ | 1
e ) = ;
[e2} o T
= o N ,wo,\/ | —
- ‘.m T © 11 q j } jJ
N I I L = q ™ o o +
° @ @ < lﬁ M - Sl
= < © (Sv09) (Se1'0) S0'0F20S SO0FZ0
15 L @ ,
Hl — —
H“m Muk % < SHOF8} 99-co'0
[ )




XCB6202 series

EMarking

@®S0T-23, SOT-89, SOT-223

H

(ONGRORO)

J

SOT-23

J

(TOP VIEW)

SOT-89

(TOP VIEW)

(D Represents the product name

(ORONORO)

0o b

SOT-223
(TOP VIEW)

DESIGNATOR

|

PRODUCT NAME

2

XC6202P ¢ * 3k % %

(@ Represents the Output Voltage Range

DESIGNATOR ‘ VOLTAGE (V) PRODUCT NAME

4 0.1~3.0

5 3.1~6.0

6 6.1~9.0 XCB202P # 3 * % %

7 9.1~12.0

8 12.1~15.0

9 15.1~18.0

(3 Represents the integer of the Output Voltage
DESIGNATOR VOLTAGE (V) DESIGNATOR VOLTAGE

0 31| 61 | 91 121 | 151 F — | 46| 76 | 106| 13.6 | 16.6
1 32| 62 | 92 | 122|152 H — | 47| 7.7 | 107|137 | 16.7
2 33| 63 | 93 |123 | 153 K 18 | 48 | 78 | 10.8| 13.8 | 16.8
3 34 | 6.4 9.4 | 124 | 154 L 1.9 49 | 79 | 10.9| 139 | 16.9
4 35 | 6.5 9.5 | 125 | 155 M 2.0 50 | 80 | 11.0| 14.0 | 17.0
5 3.6 | 6.6 9.6 | 126 | 15.6 N 2.1 5.1 8.1 1111141 | 1741
6 3.7 | 6.7 9.7 | 12.7 | 15.7 P 2.2 52 | 82 | 11.2]| 142 | 17.2
7 3.8 | 6.8 9.8 | 12.8 | 15.8 R 2.3 53 | 83 | 11.3]|14.3 | 173
8 3.9 | 69 | 99 | 129 | 159 S 24 | 54 | 84 | 114|144 | 174
9 40 | 7.0 | 10.0] 18.0 | 16.0 T 2.5 55 | 85 | 115|145 | 175
A 41 | 71 ]10.1] 131 | 16.1 u 26 | 56 | 86 | 11.6| 146 | 176
B 42 | 72 | 102|132 | 16.2 Vv 2.7 57 | 87 | 11.7 147 | 17.7
C 43 | 7.3 | 10.3|13.3 | 16.3 X 28 | 58 | 88 | 11.8| 148 | 17.8
D 44 | 74 | 104|134 | 164 Y 2.9 59 | 89 | 119|149 | 179
E 45 | 75 | 105|135 | 16.5 Z 3.0 6.0 | 9.0 | 12.0| 15.0 | 18.0

(@ Denotes the production lot number
010 9, Ato Z repeated(G.1.J.0.Q.W excepted)
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Xc6202

Series

@T0-92 (T Type)

6202
DOO®
®®

1]

TO-92 (T Type)
(TOP VIEW)

(D Represents the type of regulator
DESIGNATOR ‘ PRODUCT NAME
P \ XCB202P s s s s s

(@ Represents the integer of the Output Voltage

DESIGNATOR | VOLTAGE (V)\ PRODUCT NAME DESIGNATOR | VOLTAGE (V) PRODUCT NAME
1 1.X XCB202P1 * * * * A 10.X XCB202PA * * * *
2 2.X XC6202P2 * * * * B 11.X XC6202PB * * * *
3 3.X XC6202P3 * * * * C 12.X XC6202PC * * * *
4 4.X XC6202P4 * * * * D 13.X XC6202PD * * % *
5 5.X XCB202P5 * * * * E 14.X XCB202PE * * * *
6 6.X XCB202P6 * * * * F 15.X XC6202PF * 3 % *
7 7.X XC6202P7 * * * % G 16.X XC6202PG * * * *
8 8.X XC6202P8 * * * % H 17.X XC6202PH * * * *
9 9.X XC6202P9 * * * * J 18.X XCB202PJ * * * *
(® Represents the decimal number of Output Voltage
DESIGNATOR VOLTAGE (V) PRODUCT NAME
3 X.3 XC6202P # 3% * *
0 X.0 XC6202P 3% 0 % * *
@ Represents the Detect Voltage Accuracy
DESIGNATOR DETECT VOLTAGE ACCURACY PRODUCT NAME
2 within 2% XC6202P * % 2% %
1 within 1% XC6202P * %1% %
(® Represents a least significant digit of the produced year
DESIGNATOR PRODUCED YEAR
0 2000
1 2001

(® Denotes the production lot number
0109, Ato Z repeated(G.1.J.0.Q.W excepted)
Note: Character inversion is not used
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XCB6202 series

O®USP-6B

] @ od
0 & @O
o ©® eg

USP6B
(TOP VIEW)

D@ Represents the product series

DESIGNATOR

9 \

@

PRODUCT NAME

0 |

2

XC6202P * 3 * D *

(3 Represents the type of regulator

DESIGNATOR ‘ PRODUCT NAME
P XC6202P * * %D %
(@ Represents the integer of the Output Voltage
DESIGNATOR | VOLTAGE (V) ‘ PRODUCT NAME DESIGNATOR| VOLTAGE (V) PRODUCT NAME
1 1.X XC6202P1 * 3 D * A 10.X XC6202PA 3 3 D *
2 2.X XC6202P2 * 3 D * B 11.X XC6202PB * * D *
3 3.X XC6202P3 * * D * C 12.X XC6202PC % * D *
4 4.X XC6202P4 * 3 D * D 13.X XC6202PD s D 3
5 5.X XC6202P5 # D * E 14.X XC6202PE * 3 D *
6 6.X XC6202P6 * * D * F 15.X XC6202PF % * D *
7 7.X XC6202P7 * * D * G 16.X XC6202PG * * D %
8 8.X XC6202P8 #* * D * H 17.X XC6202PH * D *
9 9.X XC6202P9 * * D * J 18.X XC6202PJ % * D *
(® Represents the decimal number of Output Voltage
DESIGNATOR VOLTAGE (V) PRODUCT NAME
3 X.3 XC6202P % 3 D *
0 X.0 XC6202P * 0 D *

(® Denotes the production lot number
010 9, Ato Z repeated(G.I1.J.0.Q.W excepted)
Note: Character inversion is not used



Xc6202

Series

EBlock Diagram

VIN gg—«—%r 3 gﬂ Vout

Current
Limit

Ra

Voltage

Reference Rb

® Eﬁ Vss

B Absolute Maximum Ratings

Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN 22 \%
Output Current lout 500 mA
Output Voltage vouTt VS8S—0.3~VIN+0.3 \%
SOT-23 150
SOT-89 500
PReration | T0-92 Pd 300 mw
USP-6B 100
SOT-223 1,200 *note
Operating Ambient Temperature Topr —40~-+85 °C
Storage Temperature Tstg —55~+125 °C

Note: Circuits board mounting : Double-sided board

© TOREX 215



XCB6202 series

BElectrical Characteristics

XC6202P182  vout(T)=1.8V (Nete 1) Topr=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
VIN=2.8V
Output Voltage VOUT(E) (Note 2) 1.764 1.800 1.836 v 2
IOUT=30mA
VIN=2.8V
Maximum Output Current lOUTmax 60 mA 2
VOUT=VOUT(E)X0.9
VIN=2.8V
Load Regulation AVOUT 10 80 mV 2
1mA<IOUT<100mA
Vdif1 IoUT=30mA 340 470
Dropout Voltage (Note3) mvV 2
Vdif2 IoUT=100mA 1000 1500
Supply Current ISS VIN=2.8V 10 24 A 1
AVOUT IOUT=1mA
Line Regulation R —— 0.01 0.2 %IV 2
AVIN - VOUT 2.8V<VIN<20V
Input Voltage VIN 20 \" —
Output Voltage AVOUT IOUT=30mA ppm
I EE— +100 2
Temperature Characteristics | ATopr «+ VOUT -40°C<Topr<85°C /°C
Short-circuit Current llim VIN=3.8V 40 mA 2
XC6202P332  vouT(T)=3.3V (Nete ) Topr=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS CIRCUIT
VIN=4.3V
Output Voltage VOUT(E) (Note 2) 3.234 3.300 3.366 " 2
IOUT=30mA
VIN=4.3V
Maximum Output Current loUTmax 150 mA 2
VOUT=VOUT(E)X0.9
VIN=4.3V
Load Regulation AVOuT 25 90 mV 2
1mA<IOUT<100mA
Vdif1 IOUT=30mA 200 280
Dropout Voltage (N°te ) mV 2
Vdif2 louT=100mA 670 900
Supply Current ISS VIN=4.3V 10 24 A 1
AVOUT IOUT=1mA
Line Regulation — 0.01 0.2 %IV 2
AVIN - VOUT 4.3V<VIN<20V
Input Voltage VIN 20 \% —
Output Voltage AVOUT IoUT=30mA ppm
- +100 2
Temperature Characteristics | ATopr * VOUT -40°C<Topr<85°C /°C
Short-circuit Current llim VIN=5.3V 40 mA 2




Xc6202

Series
XC6202P502  vouT(T)=5.0V MNote ) Topr=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
VIN=6V
Output Voltage VOUT(E) (Note 2) 4.900 5.000 5.100 Vv 2
IOUT=30mA
VIN=6V
Maximum Output Current lOUTmax 200 mA 2
VOUT=VOUT(E)X0.9
VIN=6V
Load Regulation AVoOuT 30 100 mV 2
1mA<IOUT<100mA
Vdif1 IOUT=30mA 130 190
Dropout Voltage (Note 3) mv 2
Vdif2 louT=100mA 440 550
Supply Current ISS VIN=6V 10 24 A 1
AVOUT IOUT=1mA
Line Regulation —_— 0.01 0.2 %I 2
AVIN - VOUT B6V<VIN<20V
Input Voltage VIN 20 \ -
Output Voltage AVoOuT IOUT=30mA ppm
EE— +100 2
Temperature Characteristics | ATopr « VOUT -40°C<Topr<85°C /°C
Short-circuit Current llim VIN=7V 40 mA 2
XC6202PC02  vouT(T)=12V (Note 1) Topr=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
VIN=13V
Output Voltage VOUT(E) (Note 2) 11.760 12.000 | 12.240 Vv 2
IOUT=30mA
VIN=13V
Maximum Output Current loUTmax 200 mA 2
VOUT2VOUT(E)X0.9
_ VIN=13V
Load Regulation AVOUT 60 230 mV 2
1mA<IOUT<100mA
Vdif1 IoUT=30mA 90 150
Dropout Voltage (Note3) mv 2
Vdif2 IoUT=100mA 290 380
Supply Current ISS VIN=13V 12 28 uA 1
AVOUT louT=1mA
Line Regulation R E—— 0.01 0.2 %IV 2
AVIN « VOUT 13V<VINL20V
Input Voltage VIN 20 Vv —
Output Voltage AVoOUuT IoUT=30mA ppm
T E— +100 2
Temperature Characteristics | A Topr « VOUT -40°C<Topr<85°C /°C
Short-circuit Current llim VIN=14V 40 mA 2
© TOREX
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XCB6202 series

XC6202PJ02  vouT(T)=18V (Note 1) Topr=25C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT

VIN=19V

Output Voltage VOUT(E) (Note2) 17.640 18.000 | 18.360 v 2

IoUT=30mA

VIN=19V

Maximum Output Current loUTmax 200 mA 2

VOUT2VOUT(E)X0.9

VIN=19V

Load Regulation AVouT 120 380 mV 2

1mA<IOUT<100mA
Vdif1 IOUT=30mA 80 150
Dropout Voltage (Nete 3) mvV 2
Vdif2 IouT=100mA 280 380

Supply Current ISS VIN=19V 15 30 UA 1
) AVOUT IoUT=1mA

Line Regulation e 0.01 0.2 %IV 2

AVIN « VOUT 19V<VIN<20V
Input Voltage VIN 20 \ —
Output Voltage AVOUT lIOUT=30mA + ppm
_ +100 2
Temperature Characteristics | A Topr + VOUT -40°C<Topr<85°C I°C
Short-circuit Current llim VIN=20V 40 mA 2

Note :

Vout(T) = Specified Output Voltage.

Vout(E) = Effective Output Voltage (i.e. the output voltage when "Vout(T)+1.0V" is provided at the Vin pin while maintaining certain lout value).

Vout1 = A voltage equal to 98% of the output voltage when "Vout(T)+1.0V" is input.e
Vint = The input voltage when Vour1 is output following a gradual decrease in the input voltage.

1.
2.
3. Vdif = Vin1 - VouT1
4.
5.

B Test Circuits

CIRCUIT 1

D VIN

Vss

VouT @— OPEN

CIRCUIT 2

.

@ @ VIN
l TuF
T(

ceramic)

1uF
(ceramic)

Vss




Xc6202

Series

B Typical Performance Characteristics

@XC6202P182

(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT
XC6202P182(1.8V)

VIN=2.8V
CIN=CL=1.0pF (ceramic)
1.9 T T ‘
-40°C
. Topr=25°C
=
5 1.8 S— ><
g |
5 P
<17
5 85°C
>
2
516
(@]
15

02 04 06 08 0 100120140160180200
Output Current:lout (mA)

(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

XC6202P182(1.8V) XC6202P182(1.8V)
Topr=25°C Topr=25°C
CIN=CL=1.0uF (ceramic) CIN=CL=1.0uF (ceramic)
2.0 2.00
= Z1.90
318 3
= %
[ @
g &1.80
s / s 1
316 louT=1mA ]| El loUT=1mA
g —10mA 51.70 =10mA —|
o =30mA | o =30mA
14 / ‘ ‘ ‘ 1.60 ‘ ‘
1 2 3 2 4 6 8 10 12 14 16 18 20
Input Voltage:VIN (V) Input Voltage:VIN (V)

(3) DROPOUT VOLTAGE vs. OUTPUT CURRENT

XC6202P182(1.8V)

CIN=CL=1.0uF (ceramic)

2.0

15 85°C

Topr=25

>(? g
/ -41\)"0
0 4

05

Dropout Voltage:Vdif(V)
5

0.0

0 2 0 60 80 100
Output Current:lout (mA)

© TOREX 219
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XCB6202 series

(4) SUPPLY CURRENT vs. INPUT VOLTAGE

28

Supply Current:Iss(uA)
N S )
S © n o o EN

o

(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

2.0

Output Voltage:Vout(V)

XC6202P182(1.8V)

Topr=25°C

85°C

|
|
|
\

0O 2 4 6 8 10 12 14 16 18 20
Input Voltage:VIN (V)

XC6202P182(1.8V)

VIN=2.8V
CIN=CL=1.0uF (ceramic)

lout=1mA
=10mA

=30mA
| |

-40 -20 0 20 40 60 80 100
Ambient Temp.:Topr (°C)

(7) CURRENT LIMITER CIRCUIT

2.0

0.5

Output Voltage:Vout(V)

0.0

XC6202P182(1.8V)

VIN=3.8V
CIN=CL=1.0uF (ceramic)

85°C \ \ -40°C

Vel

0 100 200 300 400
Output Current:lout (mA)

14

12

10

Supply Current:Iss(uA)

XC6202P182(1.8V)

Topr=25°C
L
85°C L—
—
A |
|1
— ‘///
-40“‘0
2 4 6 8 10 12 14 16 18 20

Input Voltage:VIN (V)

(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE

20

Supply Current:Iss(uA)

XC6202P182(1.8V)

VIN=2.8V
[ I B
40 20 0 20 40 60 80 100

Ambient Temp.:Topr (°C)



Xc6202

Series

(8) INPUT TRANSIENT RESPONSE 1

XC6202P182(1.8V) XC6202P182(1.8V)
louT=1mA, tr=5usec louT=30mA, tr=5usec
CL=1uF (ceramic), Topr=25°C CL=1uF (ceramic), Topr=25°C

4 5 4
— 2 Input Voltage 14 = . 2 Input Voltage 1 4 =
= E > =2
Z 3 z 3
i. 0 3= >0 3=
o g g g
= s s 8
S 2 22 S 2 22
-— | e | -— -— -—
=) 3 3 3
2 / g 2 f g
- -4 Output Voltage 11 8 - 4 Output Voltage 1 8

-6 ‘/ 0 -6 j 0

Time (0.1msec/div) Time (0.1msec/div)
(9) INPUT TRANSIENT RESPONSE 2
XC6202P182(1.8V) XC6202P182(1.8V)
lout=1mA, tr=5usec louT=30mA, tr=5usec
CL=1pF (ceramic), Topr=25°C CL=1uF (ceramic), Topr=25°C

5 1.96 5 96

4 1.92 4 1.92
= "\ s \ =
= =3 = =
Z 3 Input Voltage + 1.88 3 =z 3 Input Voltage —} 1.88 3
> = = >
[} 3] % %
g 2 184 g 2 184
2 2 = 2
5 1 ~ 18 5 5 1 A 18 S5
g v vV g g I I~ 2

0 Output Voltage 1.76 0 Output Voltage v 1.76

-1 ‘ ‘ 1.72 -1 ‘ 1.72

Time (0.2msec/div) Time (0.2msec/div)

(10) LOAD TRANSIENT RESPONSE
XC6202P182(1.8V)

VIN=2.8V, tr=ti=Susec
20 CIN=CL=1uF (ceramic), Topr=25°C 150
E 18 120;
'é Output Voltage =
2
> o
= 14 90 =
o [=
3 o
= =
= 60 3
3 5
%— Output Current o
S o6 |-30m 30 &
1mA
0.2 0

Time (1msec/div)

© TOREX 991
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XCB6202 series

(11) RIPPLE REJECTION RATE

Ripple Rejection Rate:RR(dB)

Ripple Rejection Rate:RR(dB)

XC6202P182(1.8V)

VIN=2.8VDC-+1Vp-pAC
lout=1mA, CL=1uF (ceramic)

XC6202P182(1.8V)

VIN=2.8VDC+1Vp-pAC
louT=30mA, CL=1uF (ceramic)

70 iy 70
™~ —_
60 = 8 60
z T
50 T 80
©
40 40
c
S
30 5 30
2
()
20 T 20
@
o
10 2 10
o
0 0
0.01 0.1 1 10 0.01 0.1 1

70
60
50
40
30

20

Ripple Frequency:f (kHz)

XC6202P182(1.8V)

VIN=2.8VDC+1Vp-pAC
louT=50mA, CL=1uF (ceramic)

0.01 0.1 1 10

Ripple Frequency:f (kHz)

Ripple Frequency:f (kHz)

10
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Series

0XC6202P332

(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT
XC6202P332(3.3V)

VIN=4.3V
CIN=CL=1.0uF(ceramic)

3.4 ‘

— -40°C

< 33f=—

5 7 I —— —_— |

e} T

= ‘% ™

% 32 85°C

S

= Topr=25°C

3 3.1

>

o \
3.0

0 20 40 60 80 100 120 140 160 180 200
Output Current:lout (mA)

(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

XC6202P332(3.3V) XC6202P332(3.3V)
Topr=25°C Topr=25°C
3.4 CIN=CL=1.0uF(ceramic) 3.40 CIN=CL=1.0uF (ceramic)
< 3.2 S =
T = 3.30
2 2
S 50 / =
S S
] & 3.20
S 28 / S
=} lout=1mA __| = louT=1mA
§ 26 / ~30mA §' 3.10 ~30mA |
2.4 3.00
2.8 3.8 4.8 2 4 6 8 10 12 14 16 18 20
Input Voltage:VIN (V) Input Voltage:VIN (V)

(3) DROPOUT VOLTAGE vs. OUTPUT CURRENT

XC6202P332(3.3V)
Topr=25°C
16 CIN=CL=1.0uF(ceramic)

1.4 ‘
85°C
1.2

1.0 — Topr="C

/
0.8
<
0.6 ]

/
0.4 el
v -40°C

0.2 =
0.0 ‘

Dropout Voltage:Vdit (V)

0 20 40 60 80 100 120 140 160 180 200
Output Current:lout (mA)
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XCB6202 series

(4) SUPPLY CURRENT vs. INPUT VOLTAGE
XC6202P332(3.3V)

24

20

Supply Current:lss (uA)
o

0

0 2 4 6 8

(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

3.60

< 3.50
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Output Voltage:VouT (V
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o
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Input Voltage:VIN (V)

XC6202P332(3.3V)

VIN=4.3V
CIN=CL=1.0uF(ceramic)

louT-1mA
=30mA

-60 -40 -20 O
Ambient Temp.:Topr (°C)

20 40 60 80 100

(7) CURRENT LIMITER CIRCUIT
XC6202P332(3.3V)

4.0

VIN=5.3V
CIN=CL=1.0uF(ceramic)

3.0

20

Topr=25°C

85°C ,/ -40°C

e

Output Voltage:VOUT (V)

0.0
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Output Current:lout (mA)

XC6202P332(3.3V)
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Supply Current:lss (LA
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o

4 6 8 10 12 14 16 18 20
Input Voltage:VIN (V)

(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE
XC6202P332(3.3V)

20 VIN=4.3V

16

A)

Supply Current:lss (u
o]

60 -40 -20 0 20 40 60 80 100
Ambient Temp.:Topr (°C)



Xc6202

Series

(8) INPUT TRANSIENT RESPONSE 1
XC6202P332(3.3V)

10uT=30mA

6 CL=1uF (ceramic) , Topr=25°C 6

4 5
— =
> Input Voltage =
z 2 4 3
> =
@ @
g o 3 8
o o
: / :
;5)'_ -2 Output Voltage 2 ‘g_
£ =]

o
-4 1
-6 0
Time (0.1msec/div)
(9) INPUT TRANSIENT RESPONSE 2
XC6202P332(3.3V) XC6202P332(3.3V)
lout=1mA 10UT=30mA

6 CL=1uF (ceramic) , Topr=25°C 37 6 CL=1uF (ceramic) , Topr=25°C 37
- 5 3.6 s . 5 3.6 <
= Input Volt = =
= nput Voltage »é = Input Voltage 'g
> 4 3.5 = > 4 3.5 =
g g S g
S & kS| g
S 3 Output Voltage ——— 3.4 S 2 3 Output Voltage —— 3.4 2
3 Fl E E
2 g g 1

o o
2 3.3 2 = 3.3
1 3.2 1 3.2
Time (0.2msec/div) Time (0.2msec/div)
(10) LOAD TRANSIENT RESPONSE
XC6202P332(3.3V)

5 VIN=4.3V, CL=1uF (ceramic) 150
s 4 Output Voltage ——— 120 &g
5 =
5] 5
> 3 90 =2
@ =
=3 c
£ o
g 2 60 3
E_ Output Current E-_
=) =)
O 1 | 30m 30 O
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0 0

Time (1msec/div)
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XCB6202 series

(11) RIPPLE REJECTION RATE

Ripple Rejection Rate:RR(dB) Ripple Rejection Rate:RR(dB)

Ripple Rejection Rate:RR(dB)

XC6202P332(3.3V) XC6202P332(3.3V)
VIN=4.3VDC-+1Vp-pAC VIN=4.3VDC+1Vp-pAC
80 10UT=0.1mA, CL=1uF (ceramic) 80 louT=1mA, CL=1uF (ceramic)
70 |- g 70 LI
60 E 60
2
50 & 50
40 S 40
3
30 » -&D? 30 »
20 © 20
g
10 x 10
0 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Ripple Frequency:f (kHz) Ripple Frequency:f (kHz)
XC6202P332(3.3V) XC6202P332(3.3V)
VIN=4.3VDC+1Vp-pAC VIN=4.3VDC-+1Vp-pAC
80 louT=10mA, CL=1uF (ceramic) 80 I0UT=30mA, CL=1uF (ceramic)
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K 50
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20 o 20
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0.01 0.1 1 10 100 0.01 0.1 1 10 100

Ripple Frequency:f (kHz) Ripple Frequency:f (kHz)

XC6202P332(3.3V)
VIN=4.3VDC+1Vp-pAC
louT=50mA, CL=1uF (ceramic)
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Xc6202

Series

@XC6202P502
(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT
XC6202P502(5V)
VIN=6Y
CIN=CL=1.0uF(ceramic)
5.1 T
- -40°C
% 5.0 \\\\\\ 7\:
(©} B —
= 85°C Ve
E Topr=25C
248
§ 4.7
4.6

02 04 06 08 O 100 120 140 160 180 200
Output Current:lout (mA)

(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

XC6202P502(5V) XC6202P502(5V)
Topr=25°C Topr=25°C
5.0 CIN=CL=1.0uF(ceramic) 5.1 CIN:CL:LOuF(ucperam\c)
—~ 5.0 I~
S >
< = 5.0
3 3
g 4.8 S
g S
g 46 g 49
=) o
> lout=1mA z lout=1mA
3 44 =10mA ~ | 2 =10mA
=] =30mA — | 8 4.8 =30mA
O 42
4.0 4.7
5 5 6 6 8 10 12 14 16 18 20
Input Voltage:VIN (V) Input Voltage:VIN (V)

(3) DROPOUT VOLTAGE vs. OUTPUT CURRENT

XC6202P502(5V)

12 CIN=CL=1.0uF(ceramic)
g 1.0 85°C
E
i_ 0.8
> Topr=25°C |
% 0.6 \/y
>
3 0.4
o
<] -40°C
o2

0.0

0 40 80 120 160 200

Output Current:lout (mA)
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XCB6202 series

(4) SUPPLY CURRENT vs. INPUT VOLTAGE

XC6202P502(5V)
28

24

20
/ Topr=25°C
16

85°C
12 —

I
4 Il
o U |

0 2 4 6 8 10 12 14 16 18 20
Input Voltage:VIN (V)

I
|
\
\

Supply Current:Iss(uA)

(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

XC6202P502(5V)
VIN=6V
5.0 CIN=CL=1.0pF(ceramic)
55.1
=
=)
L —
S 5.0 =
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o
= 4.9
a lout=1mA __|
=] =10mA
Oas =30mA —
| |
a7 [ |

-40 -20 0O 20 40 60 80 100
Ambient Temp.:Topr (°C)

(7) CURRENT LIMITER CIRCUIT

XC6202P502(5V)
VIN=7V
CIN=CL=1.0pF(ceramic)
6
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4 |
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\
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Output Voltage:Vout(V)
w
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Output Current:lout (mA)
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] || |
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Input Voltage:VIN (V)

(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE

XC6202P502(5V)

20 VIN=6V

)
>

-
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Supply Current:Iss(uA
o]

IS

40 20 O 20 40 60 80 100
Ambient Temp.:Topr (°C)



Xc6202

Series

(8) INPUT TRANSIENT RESPONSE 1

XC6202P502(5V) XC6202P502(5V)
louT=1mA, tr=5usec louT=30mA, tr=5usec

8 CL=1uF (ceramic), Topr=25°C 8 8 CL=1uF (ceramic), Topr=25°C 8

6 7 6 7
— = —
< 4 Input Voltage | ¢ < = 4 Input Voltage 6 ;
z 3 z 3
> 2 5= > 2 5=
g g 5 S
g0 / 4 8 S0 48
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Z -2 32 Z -2 3z
3 p=l 3 2
=4 / Output Voltage | 2 3 = -4 / Output Voltage | 2 3

6 1 -6 1

-8 0 -8 0

Time (0.1msec/div) Time (0.1msec/div)
(9) INPUT TRANSIENT RESPONSE 2
XC6202P502(5V) XC6202P502(5V)
lout=1mA, tr=5usec louT=30mA, tr=5usec

8 CL=1uF (ceramic), Topr=25°C 70 8 CL=1uF (ceramic), Topr=25°C 70
_ 7 6.5 S . 7 6.5 =~
S = = =
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S5 55 = L5 55 2
=] =] =] =
i:’- Output Voltage %— g— Output Voltage %
4 50 © 4 — 50 ©

3 45 3 45

Time (0.2msec/div) Time (0.2msec/div)

(10) LOAD TRANSIENT RESPONSE

XC6202P502(5V)
VIN=19V, tr=tf=5usec
7 CIN=CL=1pF (ceramic), Topr=25°C 150
s 6 120 E
'é Output Voltage \,5/
> o
= 5 90 =
o c
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Sy 60 3
3 5
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XCB6202 series

(11) RIPPLE REJECTION RATE

Ripple Rejection Rate:RR(dB)

Ripple Rejection Rate:RR(dB)

XC6202P502(5V) XC6202P502(5V)

VIN=6VDC-+1Vp-pAC
louT=1mA, CL=1pF (ceramic)

VIN=6VDC+1Vp-pAC
louT=30mA, CL=1uF (ceramic)
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Ripple Frequency:f (kHz) Ripple Frequency:f (kHz)
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lout=50mA, CL=1uF (ceramic)
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Xc6202

Series

@XC6202PC02
(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT
XC6202PC02(12V)
VIN=13V
13.0 CIN=CL=1.0uF (ceramic)
g 12.5 -‘40"0‘
3 120 — —
S 85°C
g115
= Topr=25°C
‘g’_ 11.0
S 105
10.0

02 04 06 08 0 100 120 140 160 180 200
Output Current:lout (mA)

(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

XC6202PC02(12V) XC6202PC02(12V)
Topr=25°C Topr=25°C
CIN=CL=1.0uF (ceramic) CIN=CL=1.0uF (ceramic)
12.2 12.2
=120 — =
‘.5’ \g 121
g 11.8 g
S S
c11.6 8120
) Ks)
> >
s511.4 5
§- lout=1mA §- 11.9 loutT=1mA _ |
3 =10mA 3 =10mA
1.2 ~30mA | =30mA _|
11.0 ‘ ‘ ‘ 11.8 ‘ ‘
11 12 13 13 14 15 16 17 18 19 20
Input Voltage:VIN (V) Input Voltage:VIN (V)

(3) DROPOUT VOLTAGE vs. OUTPUT CURRENT

XC6202PC02(12V)

CIN=CL=1.0uF (ceramic)

i
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-
o

85°C

0.8

0.6 Topr=25°C

0.2 / »‘40(: —

04 08 0 120 160 200
Output Current:lout (mA)

Dropout Voltage:Vdit(V)
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XCB6202 series

(4) SUPPLY CURRENT vs. INPUT VOLTAGE
XC6202PC02(12V)

50
45
40
35 85°C
30 Topr=25°C — |
25

/
20
15 | S /

c 7z
10 | -0c

Supply Current:Iss(uA)

01 02 03 0
Input Voltage:VIN (V)

(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

XC6202PC02(12V)
VIN=13V
CIN=CL=1.0uF (ceramic)
122
~ 121 —
E %::\i
> ™
= 120 ~X
@ N
o
s
=)
> 119
=]
% lout=1TmA —
118 ZsomA |
I I
117 ‘ ‘

-40 20 0O 20 40 60 80 100
Ambient Temp.:Topr (°C)

(7) CURRENT LIMITER CIRCUIT
XC6202PC02(12V)

VIN=14V
CIN=CL=1.0pF (ceramic)

85°C ]j] -40°C

Topr=25C —|

Output Voltage:Vout(V)
o

N

0 100 200 300 400
Output Current:lout (mA)

XC6202PC02(12V)

24
— 20
< Topr=25°C
8 16 85°C
£ L N
g 12 1
R e e R
> 38 -40°C
Q.
Q.
>
P oa

0

13 14 15 16 17 18 19 20
Input Voltage:VIN (V)

(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE

XC6202PC02(12V)
VIN=13V
20
— 16
<
!l
9]
2 12 —
5 L
3
S s
g
>
P4
0

40 20 O 20 40 60 80 100
Ambient Temp.:Topr (°C)



Xc6202

Series

(8) INPUT TRANSIENT RESPONSE 1

XC6202PC02(12V) XC6202PC02(12V)
louT=1mA, tr=5usec louT=30mA, tr=5usec
15 CIN=CL=1pF (ceramic), Topr=25°C 20 15 CIN=CL=1pF (ceramic), Topr=25°C 20
~~————
_ 10 Input Voltage — | 16 = . 10 Input Voltage 16 =
= E > =g
\Z/ 2 = 2
H <] Z <]
= 5 122 > 5 12 =
g g E E
& 8 g g
= o0 g = 2 o 8 2
3 E ] 3
£ 5 £ 5
5 / Output Voltage | 4 O -5 / Output Voltage{ 4 O
-10 0 -10 ‘ 0
Time (0.4msec/div) Time (0.4msec/div)
(9) INPUT TRANSIENT RESPONSE 2
XC6202PC02(12V) XC6202PC02(12V)
louT=1mA, tr=5usec louT=30mA, tr=5usec
CIN=CL=1yF (ceramic), Topr=25°C CIN=CL=1uF (ceramic), Topr=25°C
15 125 15 125
14 124 14 124
— S — S
< =3 > =
= 18 Input Voltage 123 3 = 13 Input Voltage 123 3
> > > 2
s s g g
& 12 122 § s 12 122 ©
2 2 s =
5 11 121 5 511 121 5
2 Output Voltage = g LOutput Voltage =
10 ¥ ~ 120 © 10 120 ©
9 119 9 119
Time (1msec/div) Time (1msec/div)
(10) LOAD TRANSIENT RESPONSE
XC6202PC02(12V)
VIN=2.8V, tr=tf=5usec
13 CIN=CL=1uF (ceramic), Topr=25°C 150
_ 12 AN 120
= S
5 Output Voltage E’
= 1 90 2
2 10 60 O
3 Output Current 2
5 5
S 9 | 30m 30 O
1mA
8 0

Time (1msec/div)
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XCB6202 series

(11) RIPPLE REJECTION RATE

Ripple Rejection Rate:RR(dB)

Ripple Rejection Rate:RR(dB)

XC6202PC02(12V) XC6202PC02(12V)

VIN=13VDC+1Vp-pAC
louT=1mA, CL=1pF (ceramic)

VIN=13VDC+1Vp-pAC
louT=30mA, CL=1uF (ceramic)

70 70
60 8 60
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10 g 10
o
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Ripple Frequency:f (kHz)

XC6202PC02(12V)

VIN=13VDC+1Vp-pAC
lout=50mA, CL=1uF (ceramic)
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Ripple Frequency:f (kHz)
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@XC6202PJ02

(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT

19.0

18.5

18.0

17.5

17.0

Output Voltage:VouT(V)

16.5

16.0

(3) DROPOUT VOLTAGE vs. OUTPUT CURRENT

0.8

0.6

0.4

Dropout Voltage:Vdif(V)

0.2

0.0

(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

182

< 1841

180

179

Output Voltage:Vout(V

o
N
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o
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9

XC6202PJ02(18V)

VIN=19V
CIN=CL=1.0uF (ceramic)

Wi

Topr=25°C

0 20 40 60 80 100 120 140 160 180 200
Output Current:lout (mA)

XC6202PJ02(18V)

CIN=CL=1.0uF (ceramic)
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—1 85°C
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/

-40C —|
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=10mA __ |
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I I

40 20 O 20
Ambient Temp.:Topr (°C)
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Xc6202

Series

(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

)

-
©
o

Output Voltage:Vout(V

N
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—
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-
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XC6202PJ02(18V)
VIN=25V
CIN=CL=1.0uF (ceramic)
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=10mA ——
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I i |
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17 18 19 20

Input Voltage:VIN (V)

(4) SUPPLY CURRENT vs. INPUT VOLTAGE

Supply Current:Iss(uA)
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=T |
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Input Voltage:VIN (V)

(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE

Supply Current:Iss(uA)
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Ambient Temp.:Topr (°C)
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XCB6202 series

(7) CURRENT LIMITER CIRCUIT

Output Voltage:Vout(V)

20

XC6202PJ02(18V)

VIN=
CIN=CL=1.0uF (ceral

20V
mic)

85°C | -40°C

|
Topr=25°C

0 100 200 300
Output Current:lout (mA)

(8) INPUT TRANSIENT RESPONSE 1

Input Voltage:VIN(V)

30
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XC6202PJ02(18V)

louT=1mA, tr=5usec
CL=1uF (ceramic), Topr=25°C

Input Voltage

/
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/ Output Voltage

Time (0.4msec/div)

(9) INPUT TRANSIENT RESPONSE 2

Input Voltage:VIN(V)

21

20

XC6202PJ02(18V)

louT=1mA, tr=5usec
CL=1uF (ceramic), Topr=25°C

400
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Output Voltage:Vout(V)
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Input Voltage

-

|

/ Output Voltage
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CL=1uF (ceramic), Topr=25°C
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(10) LOAD TRANSIENT RESPONSE

Output Voltage:Vout(V)

XC6202PJ02(18V)
VIN=19V, tr=tf=5psec
CIN=CL=1uF (ceramic), Topr=25°C
19
18
Output Voltage
17
16
Output Current
15 |- 30m
1mA
14

Time (1msec/div)

(11) RIPPLE REJECTION RATE

Ripple Rejection Rate:RR(dB)

Ripple Rejection Rate:RR(dB)

XC6202PJ02(18V)

VIN=19VDC+1Vp-pAC
lout=1mA, CL=1uF (ceramic)
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Ripple Frequency:f (kHz)
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Xc6202

Series

XC6202PJ02(18V)

VIN=19VDC+1Vp-pAC
louT=30mA, CL=1uF (ceramic)
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Ripple Frequency:f (kHz)
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