TOIREX

XCG233 Series //

200mA High Speed LDO Voltage Regulator with Inrush Current Prevention

ETR03066-004

= GENERAL DESCRIPTION

The XC6233 series is a 200mA high speed LDO regulator that features high accurate high ripple rejection and low dropout. The
series consists of a voltage reference, an error amplifier, a driver transistor, a current limiter, a phase compensation circuit and an
inrush current prevention circuit.

The output voltage is selectable in 0.05V increments (Accuracy +1%) within the range of 1.2V to 3.6V.

The CE function enables the circuit to be in stand-by mode as well as the electric charge at the output capacitor C. to be
discharged via the internal switch, and the Vout pin quickly returns to the Low level.

The series is also compatible with low ESR ceramic capacitors, which provides stable output voltage. This stability can be
maintained even during load fluctuations due to the excellent transient response.

The over current prevention circuit will operate when the output current reaches the current limit.

m APPLICATIONS m FEATURES
o Mobile devices / terminals Maximum Output Current  :  200mA
® Modules ( wireless, cameras, etc. ) Input Voltage Range b 1IV~55Y .
e Smart phones / Mobile phones Output Voltage Range : 1.2V ~3.6V (x1%) 0.05V increments
Dropout Voltage 1 240mV @lout=200mA (Vour=3.0V)
Low Power Consumption : 45p A(TYP.)
Stand-by Current : 01p A
High Ripple Rejection ;. 75dB@1kHz
CE Pin Function : Active High
C. Auto Discharge
Protection Circuit : Current Limit 255mA (TYP.)
Short Circuit Protection 60mA (TYP.)
External Capacitor . Ceramic Capacitor Compatible 1.0y F
Operating Ambient Temperature  :  -40°C ~ +85°C
Packages : USP4
SSOT-24
SOT-25
USPQ-4B04
Environmentally Friendly . EU RoHS Compliant, Pb Free
® TYPICAL APPLICATION CIRCUIT = TYPICAL PERFORMANCE
CHARACTERISTICS

XC6233(Vour=1.8V)
Ve=0V - 2.8V, tr=5p s, Ta=25°C
Vn=2.8V, Cp=C,=1.0u F(ceramic)
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XC6233 series

= BLOCK DIAGRAM
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* Diodes inside the circuits are ESD protection diodes and parasitic diodes.




XC6233

Series

= PRODUCT CLASSIFICATION

® Ordering Information
XC623300®@®B®®-®

DESIGNATOR ITEM SYMBOL DESCRIPTION
@® T}ép: :Ztieeg::zaor H Refer to Function Guide
@6 Output Voltage 12~36 | ex.)2.80V — @=2, ®=8 @=please see down below
0.10V increments,
1 1% (Vour 2 2.00V), £0.02V (Vour < 2.00V)
@ Output Voltage e.g. 2.80V »> @®=1
Accuracy 0.05V increments,
B +1% (Vour 2 2.05V), £0.02V (Vour < 2.05V)
e.g.2.85V » ®=B
9R-G USPQ-4B04 G000/Reel )
©6-@ Packages GR-G USP-4 (3000/Reel)
(Order Unit) NR-G SSOT-24 (3000/Reel)
MR-G SOT-25 (3000/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
For another type of regulators, please contact your local Torex sales office or representative.

® Function Guide

INRUSH CURRENT
TYPE | CURRENT LIMITTER | CE PULL-DOWN RESISTOR | C.AUTO-DISCHARGE PREVENTION
H Yes Yes Yes Yes

= STANDARD VOLTAGE
® Examples for standard voltage

Vout PACKAGES

V) USPQ-4B04 USP-4 SSOT-24 SOT-25

1.20 XC6233H1219R-G XC6233H121GR-G | XC6233H121NR-G | XC6233H121MR-G

1.50 XC6233H1519R-G XC6233H151GR-G | XC6233H151NR-G | XC6233H151MR-G

1.80 XC6233H1819R-G XC6233H181GR-G | XC6233H181NR-G | XC6233H181MR-G

2.80 XC6233H2819R-G XC6233H281GR-G | XC6233H281NR-G | XC6233H281MR-G

3.30 XC6233H3319R-G XC6233H331GR-G | XC6233H331NR-G | XC6233H331MR-G

Output voltages can be set internally from 1.2V to 3.6V. For other voltages, please contact your local Torex sales office or representative.

TOIREX
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XC6233 series

= PIN CONFIGURATION

CE Vin
K] 4
ZPRN
N : /]
2 1
VSS VOUT
USPQ-4B04

(BOTTOM VIEW)

Vss 2 []
Vour 1 [

1

USP-4

3 CE
4 Vi

(BOTTOM VIEW)

Vour NC
Vi Vour ﬂ H
5 4]

Vin Vss CE
SSOT-24 SOT-25
(TOP VIEW) (TOP VIEW)

* The dissipation pad for the USP-4 and USPQ-4B04 packages should be solder-plated in reference

mount pattern and metal masking so as to enhance mounting strength and heat release. If the pad
needs to be connected to other pins, it should be connected to the Vss (No. 2) pin.
m PIN ASSIGNMENT
PIN NUMBER PIN
FUNCTIONS
USPQ-4B04 USP-4 SSOT-24 SOT-25 NAME

1 1 3 5 Vou'r Output
2 2 2 2 Vss Ground
3 3 1 3 CE ON/OFF Control
4 4 4 1 VIN Power Supply Input
- - - 4 NC No Connection

= PIN FUNCTION ASSIGNMENT

PIN NAME SIGNAL STATUS
L Stand-by
CE H Active
OPEN Stand-by *

* For type H, CE pin voltage is fixed as L level because of internal pull-down resister.
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XC6233

Series
m ABSOLUTE MAXIMUM RATINGS
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN -0.3~+6.0 \%
Output Current lout 275 (" mA
Output Voltage Vour -0.3~Vn+0.3 0r +6.0 @ \Y,
CE Input Voltage Vece -0.3~+6.0 \%
USPQ-4B04 550 ( PCB mounted)
USP-4 3
Power Dissipation Pd 1000 (PCB mounted)‘ mW
SSOT-24 500 ( PCB mounted)
SOT-25 600 ( PCB mounted)
Operating Ambient Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -55~+125 °C
All voltages are described based on the Vss.
" Please use within the range of lour S Pd/ /in-Vour )
2 The maximum rating corresponds to the lowest value between Vin+0.3 or +6.0.
" This is a reference data taken by using the test board. Please refer to page 26 to 29 for details.
TOIREX
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XC6233 series

m E| ECTRICAL CHARACTERISTICS

XC6233 Series Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS| CIRCUIT
¢2) (2) (2)
Vourm 2 2.0V Vourm*0.99 Y;U(T)(,T)(*s) Vourmx1.01
Output Voltage Vout) e s - ~ 2 v ®
Vourm-0.02 “? | Vourm @ [Vourm+0.02
Vourm < 2.0V =)
“E-Q”

Maximum Output Current louTtmax - 200 - - mA ®
Load Regulation AVour 0.1mA £ lour £200mA - 25 45 mV ®
Dropout Voltage Vdif ™ |lour=200mA - “E-1" % mv @
Supply Current lop lout=0mA - 45 87 pA @
Stand-by Current Ists Vee=Vss - 0.01 0.10 uA @

VOUT(T) < 20V, |0UT=30mA
AVour/ 2.5V=Vp$5.5V
Line Regulation our = - 0.02 0.10 %IV @
(AVIN * VOUT) VOUT(T) 2 20V, |0UT=30mA
VQUT(T)"‘O.SV < Vin $55V
Input Voltage Vi - 1.7 - 5.5 \Y ®
Output Voltage Temperature AVour/ lout=10mA
p g er p ouT out - +80 - ppm/°C ®
Characteristics (ATopr * Vour) |-40°C £ Topr £ 85°C
Vour(m) < 2.5V
Vin=3.0Vpc+0.5Vp-pac
VCE=VOUT(T)+1 .oV
Power Suppl lout=30mA, f=1kHz
er Sty PSRR 2 i 75 : B | o
Rejection Ratio Vourm 2 2.5V
Vin= VMourm+1.0 }0.5Vp-pac
Vee=Vourm+1.0V
IOUT=30mA, f=1kHz
Current Limit lum - 200 255 - mA ®
Short Current ISHORT VOUT=VSS - 60 - mA ®
CE "H" Level Voltage Veen - 0.9 - 5.5 \Y ®
CE "L" Level Voltage Vel - Vss - 0.3 \Y ®
CE "H" Level Current
ICEH VCE=V|N=5.5V 2.5 6.0 9.5 Y] A ®
(Type H)
CE "L" Level Current lce Vce=Vss -0.1 - 0.1 pA ®
C. Auto-Discharge Resistance RDCHG V|N=5.5V, VCE=VSS, VOUT=2-0V - 270 - Q ®
Inrush Current lRusH Vin=5.5V, Vce=0- 5.5V - 95 - mA ®

NOTE:

Unless otherwise stated, VIN=VOUT(T)+1Vy Vce=Vin, lout=1mA

™ Vourg is Effective output voltage

 Vourer is Nominal output voltage
3 E-0: OUTPUT VOLTAGE (Refer to the Voltage Chart)

4 vdif = {Vini— Vour1}

VN1 is the input voltage when Vourq appears at the Vour pin while input voltage is gradually decreased.

Vour1 is the voltage equal to 98% of the normal output voltage when amply stabilized Vourr) +1.0V is input at the Vy pin.
% E-1: DROPOUT VOLTAGE (Refer to the Voltage Chart)
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XC6233

Series
m ELECTRICAL CHARACTERISTICS (Continued)
Voltage Chart
E-0 E-1 E-0 E-1
NOMINAL OUTPUT DROPOUT NOMINAL OUTPUT DROPOUT
OUTPUT VOLTAGE VOLTAGE OUTPUT VOLTAGE VOLTAGE
VOLTAGE V) (mV) VOLTAGE ) (mV)
VOUT(E) lef VOUT(E) lef
Vour) MIN. MAX. | TYP. | MAX. Vourm MIN. MAX. | TYP. | MAX.
1.20 1.1800 1.2200 2.50 2.4750 2.5250
680 950
1.25 1.2300 1.2700 2.55 2.5245 2.5755
1.30 1.2800 1.3200 2.60 2.5740 2.6260
640 800
1.35 1.3300 1.3700 2.65 2.6235 2.6765
1.40 1.3800 1.4200 2.70 2.6730 27270
310 420
1.45 1.4300 1.4700 2.75 2.7225 2.7775
600 695
1.50 1.4800 1.5200 2.80 2.7720 2.8280
1.55 1.5300 1.5700 2.85 2.8215 2.8785
1.60 1.5800 1.6200 2.90 2.8710 2.9290
1.65 1.6300 1.6700 2.95 2.9205 2.9795
510 630
1.70 1.6800 1.7200 3.00 2.9700 3.0300
1.75 1.7300 1.7700 3.05 3.0195 3.0805
1.80 1.7800 1.8200 3.10 3.0690 3.1310
1.85 1.8300 1.8700 3.15 3.1185 3.1815
400 600
1.90 1.8800 1.9200 3.20 3.1680 3.2320
1.95 1.9300 1.9700 3.25 3.2175 3.2825
2.00 1.9800 2.0200 3.30 3.2670 3.3330 240 380
2.05 2.0295 2.0705 3.35 3.3165 3.3835
2.10 2.0790 21210 3.40 3.3660 3.4340
2.15 2.1285 21715 3.45 3.4155 3.4845
2.20 2.1780 2.2220 3.50 3.4650 3.5350
375 520
2.25 2.2275 2.2725 3.55 3.5145 3.5855
2.30 2.2770 2.3230 3.60 3.5640 3.6360
2.35 2.3265 2.3735
2.40 2.3760 2.4240
2.45 2.4255 2.4745
TOIREX
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XC6233 series

m TEST CIRCUITS

Cn=1.0p F, C=1.0p F

Circuit ®
(A)
&
Vv
T CMD pr— Cin e CE
( ceramic )
VSS
777
Circuit @
()
=/
Vv
CE Vour
- ©
VSS
777
Circuit ®
Vi
Tour
\J — CE Y
@ C’V) Ccn T out
( ceramic)
CL
(ceramic) §
VSS
777
Circuit @
A
&)
Vin
Ta— CL/) pr— Cm CE Vour
(ceramic)
C. —/—
Vee=0—55V Vss (ceramic)
777
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XC6233

Series

= OPERATIONAL EXPLANATION

The voltage divided by resistors R1 & R2 is compared with the internal reference voltage by the error amplifier. The
P-channel MOSFET which is connected to the Vour pin is then driven by the subsequent control signal. The output voltage at
the Vour pin is controlled and stabilized by a system of negative feedback.

The current limit circuit and short circuit protection operate in relation to the level of output voltage and output current.

XC6233 Series, Type H

Vin % 4 Eﬂ Vour

N

Current Limit

Inrush—Current
Prevention

ON/ OFF
CE
Control Voltage =>4
7 Reference CEB

CEB |

L gach 7;_ ES Vss
.......... P circuit
CE

< Low ESR Capacitor>

The XC6233 series needs an output capacitor (C.) for phase compensation. In order to ensure the stable phase
compensation, please place an output capacitor of 1.0y F at the Vour pin and Vss pin as close as possible. For a stable power
input, please connect an input capacitor (Cin) of 1.0p F between the input pin (Vin) and the ground pin (Vss).

<Current Limiter, Short-Circuit Protection >

The XC6233 series has current limiter and droop shape of fold-back circuit. When the load current reaches the current limit,
the droop current limiter circuit operates and the output voltage drops with keeping the load current. After that, the output
voltage drops to a certain level, the fold-back circuit operates and the output current goes to decrease with a degree of output
voltage decreasing. The output current finally reaches at the level of 60mA (TYP.) when the output pin is short-circuited.

<CE Pin>

The IC's internal circuitry can be shutdown via the signal of the CE pin.

The XC6233H series has a pull-down resistor at the CE pin inside. Even the CE pin is left open, the CE pin is fixed as Low
level. However, inflow current is generated into the CE pin.

TOIREX
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XC6233 series

= OPERATIONAL EXPLANATION (Continued)

<C_ High-speed Discharge Function>

The N-ch transistor located between the Vour pin and the Vss pin and the C. discharge resistance is set to 270Q (TYP.)
when Vv is 5.5V (TYP.) and Vour is 2.0V (TYP.).

This N-ch transistor can quickly discharge the electric charge at the output capacitor (C.), when a low signal is inputted to
the CE pin. Moreover, discharge time of the output capacitor (C.) is set by the C. auto-discharge resistance (Rochs) and the
output capacitance (Cy).

By setting time constant of a C, auto-discharge resistance (Rpche) and an output capacitance (C.) as T (t = C. x Rocha),
the output voltage after discharge via the N-ch transistor is calculated by the following formula.

V=Vour(e) xe"*

V: Output voltage after discharge
Vour(e): Output voltage

t: Discharge time

T : RpcHe*CL

C.: Output capacitance

Rpche: CL auto-discharge resistance

or discharge time is calculated by the next formula.
t=t In (Voure)/ V)

< Inrush Current Prevention >

The inrush current prevention circuit is built in the XC6233 series.
When the IC starts to operate, the prevention circuit limits the inrush current as 95mA (TYP.) from input pin (Vin) to output pin
(Vour) for charging C. capacitor. However, the device can not provide the output current beyond 95mA (TYP.) for a period of
approximately 100p s because internal control of the IC.
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Series

= NOTES ON USE

1. For temporary, transitional voltage drop or voltage rising phenomenon, the IC is liable to malfunction should the ratings be
exceeded.

2. Where wiring impedance is high, operations may become unstable due to noise and/or phase lag depending on output
current. Please strengthen V\y and Vss wiring in particular.

3. Please wire the input capacitor (Cin) and the output capacitor (C,) as close to the IC as possible.
4. Torex places an importance on improving our products and their reliability.

We request that users incorporate fail-safe designs and post-aging prevention treatment when using Torex products in their
systems.

TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS

(1) Output Voltage vs. Output Current

XC6233(Vor=1.2V) XC6233(Voyr=1.2V)
Ta=25°C

V2.2V, Coy=1.0u F(ceramic), C,=1.0y F(ceramic) Civ=1.0p F(ceramic), C,=1.04 F(ceramic)

14 14
= 12 ~ 1
s S \
‘g 10 ’g 1.0 /
> 2 \ /
o 08 o 08
& & \
S 06 | 5 06
= . - /\/ VIN=1.6V
é— 04 Teese é_ 04 7 VIN=22V |
© 02 / T 3 0.2 // VN2V |
% Ta=-40°C // VIN=5.5V
00 — 00 [ .

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Output Current : Ioyr (mA) Output Current : Ioyr (mA)
XC6233(Voyr=1.8V) XC6233(Voyr=1.8V)

Ta=25°C

V=2.8V, Cp=1.0p F(ceramic), C;=1.0u F(ceramic) Ciy=1.0p F(ceramic), C,=1.04 F(ceramic)

20 20
18 1.8 =
S 16t S 16 /
3 14 3 14
T 12} Z 12 NI/
o & \ }/
® 10t / ® 10 V
< 08 S 038 : .
2 06 Tasg5°C 5 06 f / VIN-23V
a 04 / Tam25°C g 04 / VIN=28Y
02 02 | / VIN-33V
Ta=-40°C VIN=5.5V
0o Ll 0.0 1 R
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Output Current : Ioyr (mA) Output Current : Ioyr (MA)
XC6233(Vgur=2.5V) XC6233(Voyr=2.5V) -

Cyp=1.0p F(ceramic), C,=1.0p F(ceramic)
V=35V, Cp=1.0p F(ceramic), C,=1.0p F(ceramic)

30 30
S 25 s 25 ———
s n 2 — 7
3 L © 20 VIN=26V
.>. 20 Ta=85°C / > VIN=3V /
() =
B 15| ——rensc Pasf ——wes
E o Tam 40°C / é 0 VIN=55V }
5 W 4 2
‘g_ é 3 //
S 05} S o5 |
00 0.0 ‘/
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Output Current : Ioyr (MA) Output Current : Ioyr (mA)
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® TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(1) Output Voltage vs. Output Current (Continued)
XC6233(Voyr=3.3V) XC6233(Voyr=3.3V)
Ta=25°C
V=43V, C=1.0u F(ceramic), C,=1.0u F(ceramic) C=1.0p F(ceramic), C,=1.0p F(ceramic)
4.0 4.0
36 3.6
S 32 S 32 —
'é 28 — e 'é 28 — VIN=3.4V
Z 24 - e Z 24 = VIN=3.8V \
@ Ta=25°C ) VIN=43V
?30 20 — ’ / EO 20 — VIN=4.8Y
E 16 (— Ta=40°C / / E 16 I— VINS55V
'g_ 1.2 ‘g_ 12 /
3 08 S os
//
04 04 L
0.0 ’/ 0.0 /
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Output Current : Ioyr (mMA) Output Current : Ioyr (mMA)
(2) Output Voltage vs. Input Voltage
XC6233(Voyr=1.2V) XC6233(Voyr=1.2V)
Ta=25°C Ta=25°C
Cpn=1.0p F(ceramic), C,=1.0p F(ceramic) Cp=1.0p F(ceramic), C;=1.0p F(ceramic)
14 1.30
~ 12 r —
S / / S 125
5 1.0 5
2 1] 2
o 08 - 1.20
% &
S 06 | 3
s s B OUT=1mA
3 04 jour=tmA 3 oUT =10
g l / 10UT=10mA 5 110 IOUT=30mA |
3 02 OUT=30mA | o IOUT=100mA
10UT=100mA | "
0.0 ‘ ‘ 1.05
0.0 1.0 20 30 4.0 5.0 6.0 20 25 30 35 40 45 50 55
Input Voltage : Vi (V) Input Voltage : Vi (V)
XC6233(Voyr=1.8V) XC6233(Voyr=1.8V)
Ta=25°C Ta=25°C
Cp=1.0p F(ceramic), C,=1.0u F(ceramic) Cy=1.0p F(ceramic), C,=1.0p F(ceramic)
2.0 1.90
s / / S
< 15 X 185
pl
= =
= ~ 180
Ef’ 10 ?3"
s 2 175
5 OUT=1mA = OUT=1mA
g— 0.5 IOUT=10mA é— 170 oUT=10mA |
o I0UT=30mA e - IOUT=30mA
IOUT=100mA IOUT=100mA
0.0 ‘ ‘ 1.65 | |
0.0 1.0 20 3.0 4.0 5.0 6.0 20 25 30 35 40 45 50 55
Input Voltage : Vi (V) Input Voltage : Vi (V)
TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(2) Output Voltage vs. Input Voltage (Continued)

XC6233(Voyr=2.5V)

Ta=25°C

Cy=1.0u F(ceramic), C,=1.0p F(ceramic)

3.0
E 25
3
= 20
[J]
& 15
2 //
s 10 IOUT=1mA
%— ﬂ / IOUT=10mA
o 05 ouT=30mA |
I0UT=100mA
0.0 ‘ |
0.0 1.0 2.0 3.0 40 5.0 6.0
Input Voltage : Vi (V)
XC6233(Voyr=3.3V)
Ta=25°C
Cy=1.0u F(ceramic), C,=1.0p F(ceramic)
40
_ 35+t
=
30} /
o
> 25
[J]
f’ré’ 20
2 5
g OUT=1mA
%‘ 1.0 oUT=10mA  —
o / I0UT=30mA
05 M IOUT=100mA |
0.0 | |
0.0 1.0 2.0 3.0 40 5.0 6.0

Input Voltage : Vi (V)

(3) Dropout Voltage vs. Output Current

XC6233(Voyr=1.2V)

Cp=1.0p F(ceramic), C,=1.0u F(ceramic)

08
~ 07 |
z x Bell he minil ing Vol %
% 0.6 | Below the minimum operating ot‘age /
? 0.5 N
&
S04
(=]
> 03 |
§_ Ta=85°C
02 .
(=]
5 Ta=25°C
S 01 / o
Ta=-40°C
OO L | | |
0 25 50 75 100 125 150 175 200
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Output Current : Ioyr (mA)

Output Voltage : Voyr (V)

Output Voltage : Voyr (V)

Dropout Voltage : Vdif (V)

2.60

2.55

2.50

245

240

235

340

335

3.30

3.25

3.20

3.15

0.5

04

0.3

0.2

0.1

0.0

XC6233(V our=2.5V)

Ta=25°C
Cp=1.0u F(ceramic), C,=1.0p F(ceramic)
IOUT=1mA
IOUT=10mA
0UT=30mA |
10UT=100mA
3.0 35 40 45 50 55
Input Voltage : Vy (V)
XC6233(Vour=3.3V)
Ta=25°C
Cp=1.0u F(ceramic), C,=1.0p F(ceramic)
IoUT=1TmA
IoUT=10mA |
IOUT=30mA
IOUT=100mA
|
40 45 50 55
Input Voltage : Vi (V)
XC6233(Vour=1.8V)
Cp=1.0p F(ceramic), C,=1.0p F(ceramic)
7
Ta=85°C
Ta=25°C |
Ta=-40°C
0 25 50 75 100 125 150 175 200

Output Current : Ioyr (mA)




XC6233

Series
® TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(3) Dropout Voltage vs. Output Current (Continued)
XC6233(Voyr=2.5V) XC6233(Voyr=3.3V)
Cp=1.0p F(ceramic), C,=1.0u F(ceramic) Cn=1.0u F(ceramic), C,=1.0p F(ceramic)
0.5 : : : 0.5 ‘ ‘ ‘
Ta=85°C Ta=85°C
< 04 Ta=25°C S 04 Ta=25°C
= Ta=40°C e Ta=40°C
S A 3
3 03 | P 5 03
%D /// igo /
S o2 2 02 —
5 T 5 T
§- 01 | /é/ §_ 04 4//
5 = e
0.0 0.0
0 25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
Output Current : Ioyr (mA) Output Current : Ioyr (mMA)
(4) Supply Current vs. Input Voltage
XC6233(Voyr=1.2V) XC6233(Voyr=1.8V)
Cp=1.0p F(ceramic), C,=1.0p F(ceramic) Cp=1.0p F(ceramic), C,=1.0p F(ceramic)
125 i I 125 \ \
Ta=85°C Ta=85°C
) Ta=25°C = Ta=25°C
< <
< 100 T 40 < 100 o a0
[=) [=)
w7 =TS
g £ e
2 —T g S
o 50 . S 50
> >
= = j —
: Lz
0 1 2 3 4 5 6 1 2 3 4 5
Input Voltage : Vi (V) Input Voltage : Vyy (V)
XC6233(Voyr=2.5V) XC6233(Voyr=3.3V)
Cy=1.0u F(ceramic), C,=1.0p F(ceramic) Cy=1.0p F(ceramic), C,=1.0p F(ceramic)
125 I T 125 \ \
Ta=85°C Ta=85°C
< 100 Te25c | < Ta=25°C
= Ta=40°C = 100 Ta=40°C
§ [a)
3 T
5] €
g | g e
5 5 50 A —
) e B o —_—
o Q.
5 5 25
) a /
0
0 1 2 3 4 5 6 1 2 3 4 5
Input Voltage : Vi (V) Input Voltage : Vi (V)
TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(5) Output Voltage vs. Ambient Temperature

XC6233(Voyr=1.2V)

V=22V, C=1.0p F(ceramic), C,=1.0p F(ceramic)

1.30 T T
I0UT=1mA
. I0UT=10mA
?é 125 ouT=30mA |
3 10UT=100mA
e
()
&” 1.20 — — S
£ —
>
5
o L
= 1.15
o
1.10
-50 -25 0 25 50 75 100
Ambient Temperature : Ta (°C)
XC6233(Voyr=2.5V)
V=35V, C=1.0p F(ceramic), C,=1.0p F(ceramic)
2.60 T T
IOUT=1mA
— IOUT=10mA
>-"_ 255 IOUT=30mA |
3 I0UT=100mA
e
® 250
[ g ——
3 -] T
>
5
S 245
]
o
240
-50 -25 0 25 50 75 100

Ambient Temperature : Ta (°C)

(6) Supply Current vs. Ambient Temperature

XC6233

Vin=Vour+1.0V, Cp=1.0p F(ceramic), C,=1.0p F(ceramic)

100
N0
<
a 80
) 70
'5 60
£ 50
S |
S o=
S VOouT=1.2v
S 30 vouT=18v |
wv
20 vouT=25v _|
VOUT=33V
10 .
-50 -25 0 25 50 75 100
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Ambient Temperature : Ta (°C)

Output Voltage : Vour (V)

Output Voltage : Vour (V)

XC6233(V oyr=1.8V)

V=28V, Cp=1.0p F(ceramic), C;=1.0p F(ceramic)

1.90 T T
10UT=1mA
I0UT=10mA
1.85 10UT=30mA |
’ IOUT=100mA
1.80 —_—
1.75
1.70
-50 -25 0 25 50 75 100
Ambient Temperature : Ta (°C)
XC6233(Vyr=3.3V)
V=43V, Cp=1.0p F(ceramic), C,=1.0p F(ceramic)
340 T T
OUT=1mA
IOUT=10mA
335 OUT=30mA |
’ I0UT=100mA
330 —
3.25
3.20

-50 -25 0 25 50 75 100

Ambient Temperature : Ta (°C)

(7) CE Threshold Voltage vs. Ambient Temperature

CE Threshold Voltage : Vce (V)

XC6233
Cp=1.0p F(ceramic), C;=1.0p F(ceramic)
1.2
1.0
0.8
0.6
—\\\:
04
CE"H"LEVEL
0.2 CE"L"LEVEL —
0.0 ‘ ‘
-50 -25 0 25 50 75 100

Ambient Temperature : Ta (°C)




XC6233

Series
® TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(8) Rising Response Time
XC6233(Voyr=1.2V) XC6233(Voyr=1.8V)
ViV eg=0V - 2.2V, tr=5y s, Ta=25°C V=V =0V - 2.8V, tr=5p s, Ta=25°C
Cpn=C =1.0p F(ceramic) Cp=C =1.0p F(ceramic)
3-0 3.0 J“ ‘i
Input Voltage
_ 20 Input Voltage 2.5 S _ 20 ‘ 25 >
b E b 5
F 1.0 R 2.0>0 Z 1.0 Output Voltage 1 20 2
[J] [J] [«J] [«]
% oo oo Votoge lisd % oo / 5%
© | = ° °
> > > >
s -10 1108 5 -1.0 R 1.0%‘_
E‘ I0UT=0.1mA g' E— IOUT=0.1mA g
-20 our=3om | 5 O -20 / our=sam 1 9509
IOUT=100mA IOUT=100mA
10UT=200mA 10UT=200mA
-3.0 0.0 -3.0 ‘ ‘ ‘ ‘ 0.0
Time (40p s/ div) Time (40p s/ div)
XC6233(Voyr=2.5V) XC6233(Voyr=3.3V)
V=V eg=0V - 3.5V, tr=5y s, Ta=25°C ViV =0V 4.3V, tr=5y s, Ta=25°C
C=C,=1.0u F(ceramic) Cp=C =1.0p F(ceramic)
6.0 6.0 6.0 T 6.0
Input Voltage
4.0 Input Voltage 1 50 4.0 50 -
- ' b = b
?, = 3 =
z 20 { 140 3 z 20 4140 3
> > > Output Voltage >
. o o @
00 Output Voltage 1309 ® 00 f 1309
s | 5 ) 5
> > > >
g -20 1205 5 -20 1205
2 I0UT=0.1mA %— =3 IOUT=0.1mA g—
_ 4 IOUT=30mA ; (@] -4, IOUT=30mA | (@]
O IOUT=100mA ! 0 40 e IOUT=100mA 1 0
I0UT=200mA IOUT=200mA
-6.0 ‘ ‘ ‘ 0.0 -6.0 0.0
Time (40p s/ div) Time (40p s/ div)
(9) Input Transient Response
XC6233(Voyr=1.2V) XC6233(Voyr=1.8V)
V=22V 3.2V, tr=tf=5y s, Ta=25°C V=28V 3.8V, trtf=5y s, Ta=25°C
Cp=CL=1.04 F(ceramic) Cw=CL=1.0y F(ceramic)
Input Voltage Input Voltage
32 124 _ 3.8 1184 _
— s — S
b 5 b =
z 22 122 o z 28 1.82 3
.>. Output Voltage > > Output Voltage >
[J] ()
& 12 A . 120 8 $ 18 - 1.80 &
G G 3 G
> > > >
g 02 118 5 5 08 1.78 5
a o a a
k= IOUT=0.1mA 5 S I0UT=0.1mA =
.08 our30m | 146 o .02 our=30m | 47 o
IOUT=100mA ’ IOUT=100mA ’
0UT=200mA I0UT=200mA
-1.8 1.14 -12 — 174
Time (100p s/ div) Time (100p s/ div)
TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(9) Input Transient Response (Continued)

XC6233(Voyr=2.5V) XC6233(Voyr=3.3V)
V=35V & 45V, tr=tf=5y s, Ta=25°C V=43V 5.3V, tr=tf=5 s, Ta=25°C
Cp=C,=1.0p F(ceramic) Cp=C =1.0p F(ceramic)
55 ‘ ‘ L‘ 2.56 6.5 T 336
Input Voltage Input Voltage
45 254 _ 5.5 334 _
— = — S
= 5 < 5
z 35 252 & z 45 ¢ 4 332 3
> > > >
.- Output Voltage .- .. Output Voltage 2‘;
() () [«J]
% 25 e v 2.50 ?30 %" 35 W =y 3.30 %"
° ° ° °
> > > >
5 15 248 5 5 25 {1328y
3 10UT=0.1mA = 2 10UT=0.1mA g
10UT=30mA (@] ouT=30mA | o
0.5 U100 246 15 LOUT=100mA 3.26
10UT=200mA I0UT=200mA
-0.5 244 0.5 L 3.24
Time (100p s/ div) Time (100p s/ div)
(10) Load Transient Response
XC6233(Voyr=1.2V) XC6233(Voyr=1.2V)
Tour=50mA & 100mA, tr=tf=0.5 s, Ta=25°C Tour=0.1MA & 200mA, tr=tf=0.54 s, Ta=25°C
140 V=22V, Cp=C,=1.0p F(ceramic) 500 1.40 V=22V, C=C=1.0p F(ceramic) 900
135 135 800
S 130 400 £ S 130 700 ’g‘
5 125 Output Voltage E 3 125 | Output Voltage 1 600 \g
Z 120 ; 300 7 Z 120 L h.,., 500 7
<% = (] )
? 1.15 § %” 1.15 400 §
© 5 o | i 5
; 1.10 2003 > 1.10 Output Curent 300 5
g 1.05 Output Current 2 % 1.05 oo 1 200 :1
& 1.00 I 100mA - 100 3 S 1.00 _J 1100 3
0.95 || 0.95 0
50mA 0.1mA
0.90 — 0 0.90 — -100
Time (200p s/ div) Time (200p s/ div)
XC6233(Vour=1.8V) XC6233(Voyr=1.8V)
Tour=50mA & 100mA, tr=tf=0.50 s, Ta=25°C Lour=0.1TmA & 200mA, tr=tf=0.54 s, Ta=25f’C
2.00 V=28V, Cn=C,=1.0p F(ceramic) 500 200 V=28V, C=C =1.0p F(ceramic) 900
1.95 1.95 800
S 190 400 € S 190 | 1700
5 1.85 —— Output Voltage e 5 185 | Output Voltage 1600 T
7180 — - 3007 Z 180 F 1 500 7
@ = @ =
& 175 5 & 175 1400 5
2 170 200 3 2 170} Output Current {300 3
§_ 165 — Output Current §_ g_ 1.65 200mA || 200 :g_
3 160 | 1oom 1 100 3 3 160 100 3
1.55 ‘ 1.55 0
50mA 0.1mA
1.50 . 0 1.50 -100
Time (200p s/ div) Time (200p s/ div)
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XC6233

Series
® TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(10) Load Transient Response (Continued)
XC6233(Voyr=2.5V) XC6233(Voyr=2.5V)
Tour=50mA & 100mA, tr=tf=0.5p s, Ta=25°C Tour=0.1TmA & 200mA, tr=tf=0.5p s, Ta=25°C
270 V=35V, Cp=C,=1.0p F(ceramic) 500 270 V=35V, Cp=C,=1.0p F(ceramic) 900
265 265 | 4 800
S 260 1 400 E S 260 4 700 g
5 255 Output Voltage E 'g 2.55 Output Voltage AN 600 E
Z 250 , 300 =7 7250 ™ 500 7
— ()] =
® 245 5 & 245 | 1400 5
S 240 200 3 S 240 Output Current 1300 3
2 235 Output Current 5 3 235 | oo | 1200 E
3 230 ooma || 100 & 8 230 J 1100 3
225 SW‘\ 2.25 0
0.1mA
2.20 s 0 2.20 - -100
Time (200p s/ div) Time (200p s/ div)
XC6233(Voyr=3.3V) XC6233(Voyur=3.3V)
Tour=50mA & 100mA, tr=tf=0.5p s, Ta=25°C Tour=0.1mA & 200mA, tr=tf=0.5p s, Ta=25°C
350 V=46V, Cp=C =1.0p F(ceramic) 500 350 V=46V, Cp=C,=1.0p F(ceramic) 900
345 345 800
S 340 400 g S 340 | 4 700 g
3 335 Output Voltage E 3 33% Output Voltage \ 1 600 E
> 330 » 300 7 > 330 SN s00
& = & 1<
& 325 ] & 325 400 g
3 5 G 5
< 320 1200 3 2 320 ¢t Outpus Currert 1300 3
2 315 Output Current s 3 315 | sooma | 1200 3
3 310 | wom | 11003 3 310 100 3
3.05 prw 3.05 v 0
3.00 0 3.00 : -100
Time (200p s/ div) Time (200p s/ div)
(11) CE Rising Response Time
XC6233(Voyr=1.2V) XC6233(Vour=1.8V)
Ve=0V > 22V, tr=5y s, Ta=25°C Ve=0V 28V, tr=5y s, Ta=25°C
30 Vpn=2.2V, C=C =1.0p F(ceramic) 30 30 V=28V, Cp=C,=1.0p F(ceramic) 30
A ‘ ‘ o D ‘r 1 0
CE Input Voltage CE Input Voltage
~ 20 25 —~ 20} 125
= = b =
£ 10 20 3 = 10 Output Volage 20 3
o ~ > ~
oo Bo ()
£ o0 Output Vokage 15§ £ 00 [/ / 15 8
> | S > °
g -0t 4 | 105 2 10| 1103
= IOUT=0.TmA ag' E IOUT=0.TmA g‘
Y 20 jour=3om | 5 O U .20 jour=3om | 95 O
! _____’_/ IOUT=100mA g P el IOUT=100mA
30 IOUT=200mA 00 30 ‘ ‘ ‘ ‘IOUT=2‘00mA 00
Time (40p s/ div) Time (40p s/ div)
TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(11) CE Rising Response Time (Continued)

6.0
s 40
= 20
P
£ 00
>
2 -20
S
L
“ .40
-6.0
(12)

XCeé.

233(Vour=2.5V)

V=0V - 3.5V, tr=5p s, Ta=25°C
V=3.5V, C=C=1.0p F(ceramic)

CE Input Voltage

=

Output Voltage 1
|

// 0UT=0.1mA
10UT=30mA

IOUT=100mA
10UT=200mA

Time (40p s/ div)

Power Supply Rejection Ratio

XC6233(Voyr=1.2V)

ViN=3.0V+0.5V, pac, Ta=25°C
Cp=C_=1.0p F(ceramic)

Output Voltage : Voyr (V)

N
o

o
o

XC6233(Vour=3.3V)

Ve=0V >43V, tr=5p s, Ta=25°C
V=43V, Cp=C,=1.0p F(ceramic)
T

100
il
g 80 . il |
S R
8% 60 L~
g XN
2L 40 N
5 IOUT=0.1mA
0 OUT=1mA
2 20 — I0UT=30mA
& I0UT=100mA
0 LA L L
0.1 1 10 100 1000
Frequency : f (kHz)
XC6233(Voyr=2.5V)
V=3.5V+0.5V,, e, Ta=25°C
Cp=C,=1.0p F(ceramic)
100
Q
Eos
5 _ N
£8 60 AN
S I
2L 40 |
g—“‘ 10UT=0.1mA -\
2 10UT=1mA
g 20 10UT=30mA \
~ I0UT=100mA
o L LI [
0.1 1 10 100 1000
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Frequency : f (kHz)

6.0 T T 6.0
CE Input Voltage
~ 40 50
> >
.>L.) 20 Output Voltage 1 40 >8
@ ~.
0] )
£ 00 /f Z 30 @
: a :
3 -20 20 5
g /4 2
o / I0UT=0.1mA g
U 40 I0UT=30mA 10
— I0UT=100mA
I0UT=200mA
-6.0 . . 0.0
Time (40p s/ div)
XC6233(Voyr=1.8V)
V=3.0V+0.5V,, o, Ta=25°C
Cp=C =1.0p F(ceramic)
100
2
& 80 E T, |
§ _ o "\\:::-.
28 o0 N
QL2 N
S \\>
25 \ N
Sa 40
g 10UT=0.1mA \
b I0UT=1mA v\
g 20 — TOUT=30mA \\
L 10UT=100mA \
o L LI 1L
0.1 1 10 100 1000
Frequency : f (kHz)
XC6233(Vyr=3.3V)
Vip=43V+0.5V,, o, Ta=25°C
Cyp=C =1.0p F(ceramic)
100
2
& 80
c
S
8% 60
& B
43 S
ga 40 10UT=01mA NN
S N
A I0UT=1mA \\
g 20 I0UT=30mA
3 10UT=100mA
(=
o LU LT
1 10 100 1000

Frequency : f (kHz)




XC6233

Series
® TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(13) Inrush Current Response
XC6233(Voyr=1.2V) XC6233(Voyr=1.8V)
Veg=0V 522V, tr=5y s, Ta=25°C Vg=0V 2.8V, tr=5 s, Ta=25°C
30 V=2.2V, Cp=C,=1.0u F(ceramic) 250 30 VI‘N=2.8V, CIN=CJL=1.Op F(ceramic) 250
T T
CE Input Voltage CE Input Voltage
20 r 1 ZOOE 20 1 200 g
< 107 Output Voltage 1 1°0 E < 10F Output Voltage 110 E
> =] =]
= = = =
% 0.0 4 100 g go 0.0 1 100 40,:-;
S = S =
> 10 | 150 O > .10 5 O
ey ey
N g M g
-20 0 « -20 0 =
Rush Current Rush Current
-30 -50 -30 -50
Time (40p s/ div) Time (40 s/div)
XC6233(Voyr=2.5V) XC6233(Voyr=3.3V)
Vee=0V »35V, tr=5p s, Ta=25°C Ve=0V 5 4.3V, tr=5p s, Ta=25°C
6.0 V=35V, C=C,=1.0u F(ceramic) 250 6.0 V=43V, C=C,=1.0p F(ceramic) 250
. . T
‘ CE Input Voltage
CE Input Voltage
40 1 ZOOE 40 R 200g
~ 20 F Y 150 = _ 20} 1150 =
= -—-1/ Output Voltage E > Output Voltage ,}D
Eo 0.0 1 100 *5' %o 0.0 4 100 E
3 £ 5 E
> 20} {50 S > .20 ~ 50 O
ey =
-4.0 0o « -4.0 0 «
Rush Current Rush Current
60 -50 -60 | -50
Time (40p s/ div) Time (40p s/div)
(14) Output Noise Density
XC6233(Voyur=1.2V) XC6233(Voyur=1.8V)
V=22V, Ta=25°C V=28, Ta=25°C
Cp=C,=1.0p F(ceramic) Cn=C,=1.0p F(ceramic)
—~ 100 — 100
N [ LT 1 N [ [T 1 L
§ | Frequency-Range :0.1~ 100kHz § | Frequency-Range :0.1~ 100kHz
Z Output Noise : 37.17p Vrms Z Output Noise : 50.33p Vrms
> 10 [IEREA [ > 10 (IR [ -
= I0UT=30mA = I0UT=30mA ——
a1k [ VN
] T i TN
a By a My
2 - 2 -
2 o1 2 o1
5 5
o o
5 5
© 0,01 © 001
0.1 1 10 100 0.1 1 10 100
Frequency : f (kHz) Frequency : f (kHz)
TOIREX
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XC6233 series

= TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(14) Output Noise Density (Continued)

XC6233(VOUT=3.3V)

V5.0V, Ta=25°C

Cp=C,=1.0p F(ceramic)

100 | ]

Frequency- Range :0.1 ~ 100kHz

Output Noise : 90.49u Vrms
eenn

I0UT=30mA

—_
o

Output Noise Density : (p V/ Vv Hz)
o

o

_

o
o
=

o
-

1 10 100
Frequency : f (kHz)
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XC6233

Series

= PACKAGING INFORMATION

@USPQ-4B04 (unit:mm)

1.0=x0.05

3

o

1

<

O
Tpin INDENT

<&

=

«©

o — —

&
0.25+0. 05

0
e S 1
>

A+
e N
3P A
<

X4

Q)Q.

(0. 65)

1.30

® USPQ-4B04 Reference Metal Mask Design (unit: mm)

1.05

TOIREX
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XC6233 series

= PACKAGING INFORMATION (Continued)

® USP-4 (unit: mm)

, 1.2+0.05
3
o
&
1O
AN
Ipin INDENT
>
o P
0.3+0.05
L]
23 s
= o
(171
(0.6)
1.0£0.05
® USP-4 Reference Pattern Layout (unit: mm) ® USP-4 Reference Metal Mask Design (unit: mm)
1.0 0.8
L% @8 9 93
4 3 4 3
y < 7':7 _
1 U < L
- 7 wj - S
o~ VAA A s - <
i L=
A 9v +Z2 0[]
2 4
06 0.6
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XC6233

Series
m PACKAGING INFORMATION (Continued)
® SSOT-24 (unit: mm)
20=x0.1
+0.15 +0.15
0.25 -0.1 0.25-0.1
—_ﬁ‘_ N - é
m _l_ -~
' o | +0.1
i I ! N —
I | I OO P
1 + o
__._! _______ |_ _____ I._._ 7o) _H
| ! [N —
i ! ! —|
i i ! o~
I
1! + 1
_— +0.1 = g
+0.15 : : +0.15 0.125—0.05, )
0.25-0.1 i il ,0.35-0.1
: il 0.05
I 1.3%x0.2 I|
! !
—| x
o
: | Al S
i i pu [
v _
I I
® SOT-25 (unit: mm)
29+02
+0.11
04 -0p5) |,
]
R
2| &
(o]
|
(0.95)
1.9x02
/ | T «
| | 1 o
\ / +I g
- ™M
TOIREX
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XC6233 series

e USPQ-4B04 Power Dissipation

Power dissipation data for the USPQ-4B04 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.

1. Measurement Condition

Condition
Ambient
Soldering

: Mount on a board
: Natural convection
: Lead (Pb) free

Board Dimensions  : 40 x 40 mm (1600mm?)
Board Structure : 4 Copper Layers

Material

Thickness

Through-hole

Each layer is connected to the package heat-sink
and terminal pin No.1.
Each layer has approximately 800mm? copper
area.

: Glass Epoxy (FR-4)

:1.6 mm

14 x 0.8 Diameter

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tj max = 125°C)

40.0

USPO4-VSS 289

o
=1
=]

L‘--).' -

40.0

Evaluation Board (Unit: mm)

Ambient Temperature CC ) | Power Dissipation Pd W ) | Thermal Resistance (°C/W)

25 550 181.82
85 220
Pdvs Ta
% 600
S 500 \\
[a
5 00 \
% 300 ~__
2 200
a
g 100
:
a O
25 45 65 85 105 125
Ampient Temperature Ta CC)
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XC6233

Series
® USP-4 Power Dissipation
Power dissipation data for the USP-4 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.
40.0
1. Measurement Condition T
Condition: Mount on a board K 28.9
Ambient: Natural convection ‘
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600mm? in one side)
Copper (Cu) traces occupy 50% of the board area
In top and back faces
Package heat-sink is tied to the copper traces z
Material: Glass Epoxy (FR-4) =
Thickness: 1.6 mm

Through-hole: 4 x 0.8 Diameter

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tjmax=125°C)

i 1L

Evaluation Board (Unit: mm)

Ambient Temperature (°C)

Power Dissipation Pd (mW)

Thermal Resistance (°C/W)

25 1000
85 400 100.00
Pdvs. Ta
%‘ 1200
~ 1000
T
= 800
i}
© 600
2
B 400
(m]
o 200
S
a 0
25 45 65 85 105 125
Ambient Temperature: Ta (°C)

TOIREX
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XC6233 series

® SSOT-24 Power Dissipation

Power dissipation data for the SSOT-24 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.

40.0
1. Measurement Condition
Condition: Mount on a board 28.9
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40x 40mm (1600mm2 in one side)

Copper (Cu) traces occupy 50% of the board area

In top and back faces

Package heat-sink is tied to the copper traces

Material: Glass Epoxy (FR-4)
Thickness: 1.6mm
Through-hole: 4 x 0.8 Diameter

2. Power Dissipation vs. Ambient Temperature

Board Mount (Timax=125°C)

289

2.5

40.0

554 1.4

Evaluation Board (Unit: mm)

Ambient Temperature (°C)

Power Dissipation Pd (mW)

Thermal Resistance (°C/W)

25 500
85 200 200.00
Pdvs. Ta
E 600
© 500
5 400 -
8 300 -
&
a 200
2 100
g
0
25 45 65 85 105 125
Ambient Temperature: Ta (°C)
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XC6233

Series
® SOT-25 Power Dissipation
Power dissipation data for the SOT-25 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.
40.0
1. Measurement Condition 289
Condition: Mount on a board :
Ambient: Natural convection
Soldering: Lead (Pb) fre
e
Board: Dimensions 40x 40mm (1600mm2 in one side)
Copper (Cu) traces occupy 50% of the board area o
In top and back faces & ‘3

Package heat-sink is tied to the copper traces
(Board of SOT-26 is used)

Material: Glass Epoxy (FR-4)

Thickness: 1.6mm

Through-hole: 4 x 0.8 Diameter

SRR 0%

2. Power Dissipation vs. Ambient Temperature
Evaluation Board (Unit: mm)

Board Mount (Tjmax=125°C)

Ambient Temperature (°C) | Power Dissipation Pd (mW) Thermal Resistance (°C/W)
25 600 166.67
85 240
Pd vs. Ta
3
E 700
- 600
o
g 500 |-
T 400
2
2 300 T~
S 200 -
)
§ 100
0
25 45 65 85 105 125
Ambient Temperature: Ta (°C)

TOIREX
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XC6233 series

= MARKING RULE

SOT-25 (Under-dot) UsP-4

Magnified

il

* SOT-25 with the under-dot marking is used.

@ represents products series

MARK PRODUCT SERIES
1 XC6233******.G

@ represents type of regulator

MARK
OUTPUT VOLTAGE OUTPUT VOLTAGE PRODUCT SERIES
0.1V Increments 0.05V Increments
K M XC6233H*****-G
® represents output voltage

MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)
0 1.2 1.25 F 2.7 2.75
1 1.3 1.35 H 2.8 2.85
2 1.4 1.45 K 2.9 2.95
3 1.5 1.55 L 3.0 3.05
4 1.6 1.65 M 3.1 3.15
5 1.7 1.75 N 3.2 3.25
6 1.8 1.85 P 3.3 3.35
7 1.9 1.95 R 34 3.45
8 2.0 2.05 S 3.5 3.55
9 2.1 2.15 T 3.6 -
A 2.2 2.25 U - -
B 2.3 2.35 \% - -
C 24 2.45 X - -
D 25 2.55 Y - -
E 2.6 2.65 z - -

®@,® represents production lot number
01~09,0A~0Z,11~9Z,A1~A9, AA~AZ, B1~ZZin order.
(G I, J, O, Q, W excluded)

*No character inversion used.
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XC6233

Series
= MARKING RULE (Continued)
SSOT-24 (With the orientation bar at the top) USPQ- 4B04
4 3
1 2
(XC6233******-G with the orientation bar at the top is used.)
® represents products series, type of regulator and output voltage
OUTPUT
CURRENT | CE PULL-DOWN CLAUTO INRUSH CURRENT
MARK VOL(-\I-/)AGE LIMITTER RESISTOR DISCHARGE PREVENTION PRODUCT SERIES
A 1.2~20 Yes Yes Yes Yes XC6233H121**-G ~ XC6233H201**-G
B 21~29 Yes Yes Yes Yes XC6233H211**-G ~ XC6233H291**-G
C 3.0~3.6 Yes Yes Yes Yes XC6233H301**-G ~ XC6233H361**-G
D 1.25~2.05 Yes Yes Yes Yes XC6233H12B**-G ~ XC6233H20B**-G
E 2.15~2.95 Yes Yes Yes Yes XC6233H21B**-G ~ XC6233H29B**-G
F 3.05~3.55 Yes Yes Yes Yes XC6233H30B**-G ~ XC6233H35B**-G
@ represents output voltage
MARK OUTPUT VOLTAGE (V)
1 1.2 2.1 3.0 1.25 2.15 3.05
2 1.3 2.2 3.1 1.35 2.25 3.15
3 1.4 2.3 3.2 1.45 2.35 3.25
4 1.5 2.4 3.3 1.55 2.45 3.35
5 1.6 2.5 3.4 1.65 2.55 3.45
6 1.7 2.6 3.5 1.75 2.65 3.55
7 1.8 2.7 3.6 1.85 2.75
8 1.9 2.8 1.95 2.85
9 2.0 2.9 2.05 2.95
®,® represents production lot number
01~09,0A~0Z,11~9Z,A1~A9, AA~AZ, B1~ZZ in order.
(G 1, J, O, Q, W excluded)
*No character inversion used.
TOIREX
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The products and product specifications contained herein are subject to change without
notice to improve performance characteristics. Consult us, or our representatives
before use, to confirm that the information in this datasheet is up to date.

We assume no responsibility for any infringement of patents, patent rights, or other
rights arising from the use of any information and circuitry in this datasheet.

Please ensure suitable shipping controls (including fail-safe designs and aging
protection) are in force for equipment employing products listed in this datasheet.

The products in this datasheet are not developed, designed, or approved for use with
such equipment whose failure of malfunction can be reasonably expected to directly
endanger the life of, or cause significant injury to, the user.

(e.g. Atomic energy; aerospace; transport; combustion and associated safety
equipment thereof.)

Please use the products listed in this datasheet within the specified ranges.

Should you wish to use the products under conditions exceeding the specifications,
please consult us or our representatives.

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this datasheet may be copied or reproduced without the
prior permission of TOREX SEMICONDUCTOR LTD.

TOREX SEMICONDUCTOR LTD.




