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Built-in Inrush Current Protection, 300mA High Speed LDO Voltage Regulator

B GENERAL DESCRIPTION

The XC6223 series is a high speed LDO regulator that features high accurate, low noise, high ripple rejection, low dropout
and low power consumption. The series consists of a voltage reference, an error amplifier, a driver transistor, a current limiter, a
phase compensation circuit, a thermal shutdown circuit and an inrush current protection circuit.

The CE function enables the circuit to be in stand-by mode by inputting low level signal. In the stand-by mode, the series
enables the electric charge at the output capacitor CL to be discharged via the internal switch, and as a result the VouT pin
quickly returns to the Vss level. The output stabilization capacitor CL is also compatible with low ESR ceramic capacitors.

The output voltage is selectable in 0.05V increments within the range of 1.2V to 4.0V which fixed by laser trimming

technologies.

The over current protection circuit and the thermal shutdown circuit are built-in.

These two protection circuits

will operate when the output current reaches current limit level or the junction temperature reaches temperature limit level.

BAPPLICATIONS

@Digital still cameras

@Cell phones

@Portable games

@ Camera modules

@IC recorders

@Portable media players
@Biluetooth

@®Wireless LAN

@ Terrestrial digital TV tuners
@Cordless phones

B TYPICAL APPLICATION CIRCUIT

VIN

T —»{ CE
Input

CIN=1.0uF
(ceramic) =

VIN

VSS

VOUT

CIN=1OuF
(ceramic) ——

BFEATURES

Maximum Output Current
Input Voltage Range
Output Voltages

Dropout Voltage

Low Power Consumption
Stand-by Current

High Ripple Rejection
Protection Circuits

Low ESR Capacitors
CE Function

Small Packages

Environmentally Friendly

: 300mA
:1.6~5.5V
:2.0~4.0V (Accuracy +1%)

1.2~1.95V (Accuracy +20mV)
0.05V increments

- 200mV@lour=300mA (Vour=3.0V)
100 A

0.1 A

: 80dB@f=1kHz

: Current Limit(400mA)

Short Circuit Protection
Over Heat Protection
Inrush Current Protection

. C|N =1.0u F, CL=1.0M F
: Active High

C. High Speed Discharge

: USPQ-4B03

USP-4
SSOT-24
SOT-25
SOT-89-5

: EU RoHS Compliant, Pb Free

B TYPICAL PERFORMANCE
CHARACTERISTICS

XC6223x251

tr=tf=0.5us, Ta = 25°C, loyr = 1$150mA
Viy = 3.5V, Cpy = 1 4 F (ceramic), G, = 1 ¢ F (ceramic)
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XC6223 series

BIGXC6223{HN7
BPIN CONFIGURATION

VIN VOuT

CSE VlN
L AN vss 2| | HEEC:
[\::A vouT 1| | [ ]4 v

2 1 m -
vss  vouT

CE VSS
USPQ-4B03 USP-4 SSOT-24
(BOTTOM VIEW) (BOTTOM VIEW) (TOP VIEW)

VOUT

VIN
5 FJTH 4
VOouT N.C.
B Q
N.C. VSS CE

VIN VSS CE
SOT-25 SOT-89-5
(TOP VIEW) (TOP VIEW)

*The dissipation pad for the USPQ-4B03,USP-4 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.

BPIN ASSIGNMENT

PIN NUMBER
PIN NAME FUNCTIONS
USPQ-4B03 USP-4 SSOT-24 SOT-25 SOT-89-5
4 4 4 1 4 A\ Power Input
1 1 3 5 5 Vour Output
2 2 2 2 2 Vss Ground
3 3 1 3 3 CE ON/OFF Control
- - - 4 1 NC No Connection

BPIN FUNCTION ASSIGNMENT

. " IC Operation State
CE Ethics Condition ONJOFF
H Operation ON
L Operation OFF(Stand-by)
OPEN *

* Undefined state in XC6223 A/B/E/F. On the other hand, Operation OFF states in XC6223C/D/G/H because that an internal
pull-down resister maintains the CE pin voltage to be low.
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XC6223

Series

BIGXC6223 N/ 7

HWPRODUCT CLASSIFICATION

@ Ordering Information

XC6223D2R@B®®-D" "

DESIGNATOR ITEM SYMBOL DESCRIPTION
Inrush Current Protection | CE Pull-Down Resistor | C_ Discharge
A NO NO NO
B NO NO YES
C NO YES (1MQ, TYP built-in) NO
D Type of Regulator D NO YES (1MQ, TYP built-in) YES
(CE active high) E YES NO NO
F YES NO YES
G YES YES (1IMQ, TYP built-in) NO
H s
(The Recommended Type) YES YES (1IMQ, TYP built-in) YES
D©) Output Voltage 12~40 ex.) 2.80V — @=2, @=8, @=please see down below.
@ Output Voltage 1 ex.) 2.80V — @=1
(2™ decimal place) B ex)2.85V — @=B
9IR-G USPQ-4B03 (5,000/Reel)
A GR-G USP-4 (3,000/Reel)
®®-D"" ges NR-G SSOT-24 (3,000/Reel)
(Order Unit)
MR-G SOT-25 (3,000/Reel)
PR-G SOT-89-5 (3,000/Reel)

) The “-G” suffix indicates that the products are Halogen and Antimony free as well as being fully RoHS compliant.

TOIREX
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XC6223 series

BIGXC6223{HN/
HBBLOCK DIAGRAMS

VIN VouT VIN
CFB R
CurrentLimit CurrentLimit
R2
oE ON/OFF o OLakS o ON/OFF Voltage
Control Reference Control Reference
each VSS each
...... circuit TP circuit
XC6223Aseries XC6223Bseries
VIN 3 VOouT VIN
CFB o
CurrentLimit CurrentLimit
R2
ON/OFF ON/OFF
CE Control Voltage CE Control Voltage
h Reference Reference
eacl
------ > circuit VSS ea:
circuit
XC6223Cseries XC6223Dseries
VIN s voutT  viN [
CFB R1
CurrentLimit CurrentLimit
R2
oE ON/OFF Voltage e ON/OFF Voltage
Control Reference Control Reference
each VSS : each
""" circuit =P Gircuit
XC6223Eseries XC6223Fseries
VIN » voutT  viIN [
CFB
CurrentLimit R1
"[_Rush
ON/OFF R ON/OFF
CE Control Voltage CE Control Voltage
Reference Reference
______ each each
circuit VSS circuit
XC6223Gseries XC6223Hseries
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XC6223

Series
BIGXC6223 3N
BABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VN Vss-0.3~+7.0 \Y
Output Current lout 500 mA
Output Voltage Vout Vss-0.3~Vn+0.3 V
CE Input Voltage Vce Vss-0.3~+7.0 \Y
100
USPQ-4B03
550 (PCB mounted) ?
120
USP-4
1000 (PCB mounted)
. WL 150
Power Dissipation SSOT-24 Pd 500 (PCB mounted)? mwW
SOT-25 250 @)
600 (PCB mounted)
500
SOT-89-5 )
1300 (PCB mounted) ?
Operating Temperature Range Topr -40~+85 °Cc
Storage Temperature Range Tstg -55~+125 °Cc
(*1) : louT=Pd / (VIN-VoOUT)
(*2) : The power dissipation figure shown is PCB mounted. Please refer to page 26~29 for details.
TOIREX
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XC6223 series

BIGXC6223{HN/

BELECTRICAL CHARACTERISTICS

@ XC6223A/B/C/D/E/F/G/H Series Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS CIRCUITS
VourmZ2.0V, Vee=Vin, | Vourm*0.99 Vourm Vourmx1.01
A . A \Y;
lour=10mA (*2) (*2) (*2)
Output Voltage Vouree Vourm<20V. Voe=Vin |, o0 |y Vourm+20mV @
Tour =10mA outmyem Pt SURDN v
(3)
Maximum Output
Current P lourMAX Voe=Vin 300 - - mA @
Load Regulation AVour Vee=Vin, ; 25 45 mv ®
Vdif
Dropout Voltage 4) Vce=Vin, lour=300mA E-1 mV O)
Supply Current Iss Vce=Vin - 100 220 LA ®
Stand-by Current Istby Vce=Vss - 0.01 0.4 LA @
VOUT(T)+0-5V§VIN§5-5
. . AVOUT/
Line Regulation (AVi-Vour) \Y, - 0.01 0.1 %IV @
o Tout Vee=Vin, lour=50mA
Input Voltage Vin - 1.6 - 55 \% @
O‘Il'J;rT:Jte\:::iie AVour/ Vee=Vin, lour=10mA - +100 - ppm/°C O)
e (ATa=Vour) -40°C=Ta=85°C B
Characteristics
VOUT(T) < 2.5V
VIN=3-OVDC+0-5Vp'pAC
Vee=Vourm+1.0V
IOUT=3OmA, f=1kHz
Ripple Rejection Rate PSRR Vourm=2.5V - 80 - dB (©)
Vin=1{Vourm+1.0}
Vpc+0.5Vp-pac
Vee=Vourm+1.0V
lour=30mA. f=1kHz
Current Limit ILIM VCE=V|N 310 400 - mA @
Short Current ISHORT VCE=V|N, VOUT=VSS - 50 - mA ®
CE High Level Voltage Veen - 1.0 - 5.5 \ @
CE Low Level Voltage Vel - - - 0.3 V @
CE High Level Current N
(A/B/E/F Type) lcen Vee=Vin=5.5V -0.1 - 0.1 LA @
CE High Level Current -
(CIDIGIH Type) lcen Vce=Vin=5.5V 3.0 5.5 9.0 uA @
CE Low Level Current lceL Vce=Vss -0.1 - 0.1 LA )
CL Discharge
Vin=5.5V, Vour=2.0V,
Resistance Rocre N=5 f/ ’ _\C/’UT ov, - 300 - Q ©)
(Only B/D/F/H Type) CcETYSS
Inrush Current
(Only E/F/GIH Type) Irush Vin=Vce=5.5V - 150 - mA ®
Thermal Shutdown . o
Detect Temperature Ttsp Junction Temperature - 150 - C
Thermal Shutdown Trsr Junction Temperature - 120 - °c @
Release Temperature
Thermal Shutdown 4 o
Hysteresis Width Trso - Trsr Junction Temperature - 30 - (3
NOTE:

*1: VouT(E): Effective output voltage

(i.e. the output voltage when “VouT(t)+1.0V” is provided at the VIN pin while maintaining a certain louT value.)

*2: VouT(T): Nominal output voltage

*3: The standard output voltage is specified in Vourm+20mV where Voyrr) <2.0V.

*4: VdifZ{V|N1{*5}_VOUT1{*6}} (V|N1 g 1 6V)

*5: Viny=The input voltage when Voyr1 appears as input voltage is gradually decreased.

*6: Vour1=A voltage equal to 98% of the output voltage whenever an amply stabilized lour {Vourm*+1.0V} is input
*7: Unless otherwise stated regarding input voltage conditions, Vin=Vourm+1.0V.
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XC6223

Series
BIPXC6223{H NS
BELECTRICAL CHARACTERISTICS (Continued)
@\oltage Chart 1
SYMBOL E-0 E-1
PARAMETER|
OUTPUT VOLTAGE DROPOUT VOLTAGE
NOMINAL (V) (mV)
OUTPUT
VOLTAGE (V)
Vourm Vour) Vdif
MIN MAX TYP MAX
1.20 1.1800 1.2200
1.25 1.2300 1.2700 480 630
1.30 1.2800 1.3200
440 480
1.35 1.3300 1.3700
1.40 1.3800 1.4200
1.45 1.4300 1.4700
420 460
1.50 1.4800 1.5200
1.55 1.5300 1.5700
1.60 1.5800 1.6200
1.65 1.6300 1.6700
400 440
1.70 1.6800 1.7200
1.75 1.7300 1.7700
1.80 1.7800 1.8200
1.85 1.8300 1.8700 A 410
1.90 1.8800 1.9200
1.95 1.9300 1.9700
2.00 1.9800 2.0200
2.05 2.0295 2.0705
2.10 2.0790 2.1210
2.15 2.1285 2.1715
2.20 2.1780 2.2220
2.25 2.2275 2.2725 ER ‘&
2.30 2.2770 2.3230
2.35 2.3265 2.3735
2.40 2.3760 2.4240
2.45 2.4255 2.4745
2.50 2.4750 2.5250
2.55 2.5245 2.5755
2.60 2.5740 2.6260
265 26235 2.6765 240 350
2.70 2.6730 2.7270
2.75 2.7225 2.7775
TOIREX
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XC6223 series

BIGXC6223{HN/
BELECTRICAL CHARACTERISTICS (Continued)

@\/oltage Chart2

SYMBOL E-0 E-1
PARAMETER
OUTPUT VOLTAGE DROPOUT VOLTAGE
NOMINAL ) (mv)
OUTPUT
VOLTAGE (V)
G Voure) Vdif
MIN. MAX. TYP. MAX.

2.80 27720 2.8280

2.85 2.8215 2.8785

2.90 2.8710 2.9290 240 .

2.95 2.9205 2.9795

3.00 2.9700 3.0300

3.05 3.0195 3.0805

3.10 3.0690 3.1310

3.15 3.1185 3.1815

3.20 3.1680 3.2320

3.25 3.2175 3.2825

3.30 3.2670 3.3330

3.35 3.3165 3.3835

3.40 3.3660 3.4340

3.45 3.4155 3.4845

3.50 3.4650 3.5350 200 305

3.55 3.5145 3.5855

3.60 3.5640 3.6360

3.65 3.6135 3.6865

3.70 3.6630 3.7370

3.75 3.7125 3.7875

3.80 3.7620 3.8380

3.85 3.8115 3.8885

3.90 3.8610 3.9390

3.95 3.9105 3.9895

4.00 3.9600 4.0400
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XC6223

Series
BIXC62234ER 7
Bl OPERATIONAL EXPLANATION
VIN vouT The voltage divided by resistors R1 & R2 is compared with the

— oe internal reference voltage by the error amplifier. The P-channel

Rl MOSFET which is connected to the VouT pin is then driven by the

» Rdisch% subsequent output signal. The output voltage at the Vout pin is

controlled and stabilized by a system of negative feedback. The

current limit circuit and short circuit protection operate in relation to

>4 the level of output current and heat dissipation. Further, the IC’s
Es vss internal circuitry can be shutdown via the CE pin signal.

CurrentLimit

ON/OFF

CE Control

each
circuit

<Low ESR Capacitor>
The XC6223 series needs an output capacitor C. for phase compensation. In order to ensure the stable phase
compensation, please place an output capacitor of 1.0 u F or bigger at the Vour pin and Vss pin as close as possible. For
a stable power input, please connect an input capacitor (CIN) of 1.0 u F between the VIN pin and the Vss pin.

<Current Limiter, Short-Circuit Protection>
The protection circuit operates as a combination of an output current limiter and fold-back short circuit protection. When
load current reaches the current limit level, the output voltage drops. As a result, the load current starts to reduce with
showing fold-back curve. The output current finally falls at the level of 50mA when the output pin is short-circuited.

<CE Pin>

The IC's internal circuitry can be shutdown via the signal from the CE pin. In shutdown mode, the XC6223B/D/F/H series
enables the electric charge at the output capacitor (C.) to be discharged via the internal auto-discharge switch, and as a
result the Vour pin quickly returns to the Vss level.  When the CE pin is open, the output voltage becomes undefined state in
the XC6223A/B/E/F series because of a high active and no pull-down. On the other hand, the XC6223C/D/G/H series has a
pull-down resistor at the CE pin inside, so that the CE pin input current flows.

<Thermal Shutdown>
The over heat protection circuit is built-in with the XC6223 series. When the junction temperature of the IC reaches the
temperature limit level (150°C TYP.), the thermal shutdown circuit operates and the driver transistor will be turned off.
The IC resumes its operation when the thermal shutdown function is released as a result of the junction temperature drops
to the release point.

<Inrush Current Protection>

The inrush current protection circuit is built in the XC6223 series.

When the IC starts to operate, the protection circuit limits the inrush current from Viy to Vourto charge Ci capacitor. This
function is built in the XC6223E/F/G/H series.

TOIREX
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XC6223 series

BIPXCO223HHN/
B NOTES ON USE

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

2. The input capacitor Ciy and the output capacitor C, should be placed to the as close as possible with a shorter wiring.

3. The IC is controlled with constant current start-up. Start-up sequence control is requested to draw a load current after
rising up the output voltage.

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

5. Torex places an importance on improving our products and its reliability.
However, by any possibility, we would request user fail-safe design and post-aging treatment on system or equipment.
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XC6223

Series
BIGXC6223H R/
BTEST CIRCUITS
@Circuit D
¢ VIN vouT
CE
B — VSS
-T- CIN cL
(ceramic) (ceramic)
/77
@Circuit @
\ ¢ I @ VIN VouT
—0——— CE
S VSS
-/ CIN
(ceramic)
/77
@Circuit @
I0UT=30mA
e~
VIN VouT
CIN=0.1 4 F
ceramic) CE
T (ceramic)
/77
TOIREX
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XC6223 series

SENC6223¢E RIS
BMTEST CIRCUITS (Continued)

@Circuit @

Py VIN VOouT -
CE
VSS
N —_ _— Cy)
CIN oL
(ceramic) (M) (ceramic)
\ 4 I < o—
o4
@Circuit ®
D)
\ 4 A
u VIN VOouT
CE
VSS J
T CIN CL=1uF
(ceramic) I (ceramic)
\ 4 I
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XC6223

Series
BIPXC6223{H N
(1) Output Voltage vs. Output Current
XC6223x121 XC6223x121
Vin =22V Ta=25C
Ciy = 1.0 4 F (ceramic) Cin= 1.0 £ F (ceramic)
1.4 14
E 1.2 E 1.2 )
= =
210 | — — —T1a=—40cC 210 VIN=1.6V f
(@] . o '
e Ta=25°C > —————VIN=22V
w 08 | ----- aa5°Y — s 08 ... VIN=2.7V
g > i — - —VINsSSV
£ 06 == £ 06 =
> T >
504 =" 504
o ’ o
5 - 5
O 0.2 N O 0.2
0o L 0.0
0 100 200 300 400 500 100 200 300 400 500
Output Current: IOUT [mA] Output Current: IOUT [mA]
VIN = 2.8V Ta=25%C
Ciy = 1.0 ¢ F (ceramic) Ciy = 1.0 4 F (ceramic)
20 20
_ 1.8 1.8
2 16 > 16 ]
- y
s 14 — — — Ta=-40C ] 1.4 i
= =\ VIN=1.9V 1
s 12 Ta=25°C s 12 — — — VIN=23V :
g10 | ----- Ta=85°C @ VIN=2.8V ]
2 08 s T ----- VIN=3.3V ;
> - > 08 — - - —VINS55V
3 06 5 06
5 04 2
o) 03 04
0.2 02
0.0 0.0
0 100 200 300 400 500 0 100 200 300 400 500
Output Current: Ioyr [mA] Output Current: Ioyr [mA]
XC6223x251 XC6223x251
VIN = 35V Ta=25C
Cn = 1.0 4 F (ceramic) Ciy = 1.0 4 F (ceramic)
3.0 3.0
> 25 > 25
5 ! .
< 20 — — — Ta=40°C i S 20 VIN=2.6V
g Ta=25°C © — — — VIN=30V
S 1.5 5 1.5 VIN=3.5V
2 T 0. & Rw " VIN=4.0V
= 1.0 = 10 — - - —VIN=55V
g g
3 05 3 05
Output Current: oyr [mA] Output Current: Ioyr [mA]
TOIREX
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XC6223 series

BIGXC6223{HN/

(1) Output Voltage vs. Output Current (Continued)

Output Voltage: Vour [V]

XC6223x401

VIN = 5.0V
Cpy = 1.0 ¢ F (ceramic)

4.5
4.0

3.5
3.0
2.5
20
15
1.0
0.5
0.0

— — — Ta=40C

100 200 300 400 500

Output Current: Ioyr [mA]

(2) Output Voltage vs. Input Voltage

Output Voltage: Vour [V

Output Voltage: Voyr [V]

14/36

XC6223x121

Ta=25°C
Cy = 11 F (ceramic), C, = 1 4 F (ceramic)

1.4
1.2
1.0
0.8
-IOUT=1mA
0.6 — =— — JOUT=10mA
I0UT=30mA
04 - M. === I0UT=50mA
0.5 1.0 1.5 20 25
Input Voltage: Vi [V]
XC6223x181
Ta=25°C
Cy = 1 F (ceramic), C, = 1 4 F (ceramic)
2.0
1.8 /?
1.6 /
1.4
IOUT=1mA
19 = = — JOUT=10mA
IOUT=30mA
10 o= S /R Wk - - I0UT=50mA
0.5 1.0 1.5 2.0 2.5

Input Voltage: Vi [V]

4.5

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

XC6223x401

Ta=25°C
Cin= 1.0 ¢ F (ceramic)

4.0
3.5
3.0
25
2.0
15
1.0
0.5
0.0

Output Voltage: Vour [V]

- — VIN=5.5V

VIN=4.1V
VIN=4.5V
VIN=5.0V

i
T
—

1.212

1.208

1.204

1.200

1.196

1.192

Output Voltage: Vour [V]

1.188

2.

1.820
1.815
1.810
1.805
1.800
1.795
1.790
1.785
1.780

Output Voltage: Vour [V]

100 200 300 400 500

Output Current: Ioyr [mA]

XC6223x121

Ta=25°C
Cy = 1 F (ceramic), C, = 1 4 F (ceramic)

IOUT=1mA —
= =— — JOUT=10mA
IOUT=30mA
----- I0UT=50mA

0 25

30 35 40 45 50 55
Input Voltage: Vi [V]

XC6223x181

Ta=25°C
Cy = 1 1 F (ceramic), C, = 1 4 F (ceramic)

IOUT=1mA

= = — IOUT=10mA

I0UT=30mA —
----- I0UT=50mA

20 25

30 35 40 45 50 55
Input Voltage: Vi [V]
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XC6223

Series
BIPXC6223H N7
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(2) Output Voltage vs. Input Voltage (Continued)
XC6223x251 XC6223x251
Ta = 25°C Ta = 25°C
Cy = 1 1 F (ceramic), C, = 1 4 F (ceramic) Cyy = 1 F (ceramic), C, = 1 it F (ceramic)
2.7 2.530
= 2 2520
o 25 7 £
= / = 2510
s 23 s
k| g 2500
% 2.1 IOUT=1mA % 2490 IOUT=1mA
5 — — —I0UT=10mA 3 — — —IoUT=10mA
£ 1.9 —————I0UT=30mA 5 2480 I0UT=30mA
°c | 4 ... IOUT=50mA ° | | @ i IOUT=50mA
1.7 ‘ ‘ 2.470 : ‘
15 20 25 3.0 35 3.0 35 40 45 5.0 55
Input Voltage: Vi [V] Input Voltage: Vyy [V]
XC6223x401 XC6223x401
Ta=25°C Ta=25C
Cyy = 1 1 F (ceramic), C, = 1 u F (ceramic) Cyy = 1 1 F (ceramic), C, = 1 it F (ceramic)
4.2 4.040
E 40 E 4.030
£ = 5 4.020
> > 4.010
s 8 4.000
236 [ 10UT=1mA 2 3990 10UT=1mA
+ — — — 4 + — — — =
5 10UT=10mA 5 3080 I0UT=10mA
5 34 I0UT=30mA =] IOUT=30mA
° / """ 10UT=50mA © 3870 10UT=50mA
3.2 ‘ ‘ 3.960 ‘ ‘ ‘
3.0 3.5 40 4.5 50 45 4.7 49 5.1 5.3 5.5
Input Voltage: Vyy [V] Input Voltage: Vi [V]
(3) Dropout Voltage vs. Output Current
XC6223x121 XC6223x181
Ta = 25°C Ta=25C
Ciy = 1 UF (ceramic), C_ = 1 4 F (ceramic) Cin = 1uF (ceramic), C_ = 1 y F (ceramic)
05 0.5 \ \
— L = — — — Ta=-40C
2 04 : 2 04
s = Ta =25C
> >
g 03 $03 |----- Ta = 85°C
©
5 2 B
= 02 — — —Ta=-40C > 02 ‘_,'4/
g : 3 B
<3 Ta=25°C a L=
9 0.1 2 01 =
a e Ta = 857 e 2z
0.0 ‘ ‘ ! 0.0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current: Ioyr [mA] Output Current: Ioyr [mA]
TOIREX
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XC6223 series

BIGXC6223{HN/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(3) Dropout Voltage vs. Output Current (Continued)

Dropout Voltage: Vdif [V]

0.5

0.4

0.3

0.2

0.1

0.0

XC6223x251
Ta=25C
Cn = 1 uF (ceramic), C_ = 1 4 F (ceramic)
— — —Ta=-40%C
Ta =25°C
----- Ta = 85°C
- - /
/"// -
== —/'; -

0 50 100 150 200 250 300

Output Current: Ioyr [mA]

(4) Supply Current vs. Input Voltage

16/36

Supply Current: Iss [ 1 Al

Supply Current: Iss [ 1 Al

XC6223x121
160
140
120 F Sl A et R
100 :
80 - T =~
£s "(/ Ta = -40°C
D - = la=-
40 7 |
Wi Ta = 25C
“0 AT TazgsC |
0
0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage: Vi [V]
XC6223x251
160
140 "
120 R R
100 A
80 5~ B N
60 L
IR — — —Ta=-40C
40 / i Ta =257
20 J
Ale M e "R Add Ta=85C
0 L L L
0 05 1 15 2 25 3 35 4 45 5 55

Input Voltage: Vi [V]

0.5

0.4

0.3

0.2

0.1

Dropout Voltage: Vdif [V]

0.0

160
140
120
100
80
60
40
20

Supply Current: Iss [ ¢ Al

300

250

200

150

100

50

Supply Current: Iss [ 1 Al

XC6223x401
Ta=25°C
Ci = 1 1 F (ceramic), C = 1 4 F (ceramic)
— — —Ta=-40°C
Ta=25C
----- Ta = 85°C
b=
L =
. —
_;/’— =

50

100 150 200 250 300

Output Current: Ioyr [mA]

XC6223x181

i e S e Kt

e,
/4

| — — —Ta=-40C

Ta=25C

0 05 1

15 2 25 3 35 4 45 5 55
Input Voltage: Vyy [V]

XC6223x401
T T T 1
— — —Ta=-40C f
| Ta=25°C e
L -e--- Ta=85C <
3 - J -1
.7 -
§ - e
. -~ | Al
- R————
v 1~
BI04 -
/i
0 051 15 2 25 3 35 4 45 5 55

Input Voltage: Viy [V]
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XC6223

Series

BIGXC6223{HN/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(5) Output Voltage vs. Ambient Temperature

XC6223x121

Vi = 2.2V
Ciy = 11 F (ceramic), C_ = 1 u F (ceramic)

- I0UT= 1mA
2 — — —IoUT=10mA
5 121 10UT=30mA |
e I0UT=50mA
)
c 1.20 [
% //
>
.
3 119
>
(o]
1.18
-50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C]
XC6223x251
Vi = 35V
Cw = 1 1 F (ceramic), C_ = 1 4 F (ceramic)
2.56

N
o
>

N
[
)

N
~
o

/ T ——

IOUT=1mA
= = — [OUT=10mA
IOUT=30mA
""" IOUT=100mA |

N
~
=

Output Voltage: Vour [V]
N
(4]
o

N
~
S

|
o
o

-25 0 25 50 75 100
Ambient Temperature: Ta [°C]

(6) Rising Response Time

6.0
< 30
b4
> 00
G
s -30
2
— 6.0
3
Qo
S 9.0
-12.0

XC6223x121

tr=54s, Ta=25°CVIN = 0—2.2V
Cpy = 0.1 £ F (ceramic), C, = 1 ¢ F (ceramic)

’ Input Voltage

'l J Output Voltage

' ! = =— — [OUT=0.1mA

7 - —————I0UT=30mA
] | ! |- I0UT=100mA

Time [50 i s/div]

24

1 0.8

0.4

Output Voltage: VOUT [V]

XC6223x181

Vi = 2.8V
Ci = 1 ¢ F (ceramic), C_ = 1 4 F (ceramic)

1.84 T T T
I0UT= 1mA
= 1.83 —
= — — —10UT=10mA
5 582 OUT=30mA |
?d 181 —— 1 ... 10UT=100mA
&
8 180 r
S g9 [ e
o
3178 -
>
O 177 +
1.76
-50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C]
XC6223x401
Vi = 5.0V
Ci = 1 ¢ F (ceramic), C_ = 1 4 F (ceramic)
.; 4.06 IOUT= 1TmA
- — — —IOUT=10mA |
>8 o I0UT=30mA
1 402 1T ----- I0UT=100mA |
oo
8 400 R
S 398 >
o
3 3.96
S
>
O 3.94
3.92
-50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C]
XC6223x181
tr=5us, Ta = 25°CVIN = 0—2.8V
Cin = 0.1 4 F (ceramic), C, = 1 ¢ F (ceramic)
6.0
|
— | | |
= 3.0 J l T
b4 |
< 00 — ——
P et
E -3.0 V'G‘Itage
o
?_,3 -6.0 — — —I0UT=0.1mA ]|
2 9.0 I0UT=30mA |
N N S I0UT=100mA
-12.0

Time [50 u s/div]

()]
Output Voltage: VOUT [V]
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XC6223 series

BIPXCO223HHN/
BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(6) Rising Response Time (Continued)

XC6223x251 XC6223x401
tr=5us, Ta=25°C\VIN = 0—3.5V tr=5us, Ta=25°C,VIN = 0—5.0V
CIN = 0.1 4 F (ceramic), C_ = 1 £ F (ceramic) Cin = 0.1 4 F (ceramic), C_ = 1 4 F (ceramic)
6.0 6.0 6.0 6.0
— + E Input Voltage E
2 30 Input Voltage 5.0 5 > 30 5.0 =
= 00 40 2 < 00 40 9
o @ o ‘/ Output Voltage @
g 30 30 & 2 30 [ P 30 2
s » $ : / ¢
-6.0 i 20 > -6.0 20 >
3 F e vpTEE 10UT=0.1mA 5 3 | — — — I0UT=0.1mA 5
£ -90 y — jouT=30ma | 1.0 ;;‘ £ -90 — 10UT=30mA —| 1.0 §
_ A I0UT=100mA
A ———— IOUT=100mA L g g -12.0 0.0
Time [50 i s/div] Time [50 i s/div]
(7) Input Transient Response
XC6223x121 XC6223x181
tr=tf=5us, Ta = 25°C, VIN = 2.2V3.2V tr=tf=5us, Ta = 25°C, VIN = 2.8V>3.8V
Ci= 0.1 4 F (ceramic), CL = 1.0 4 F (ceramic) Cin= 0.1 £ F (ceramic), CL = 1.0 4 F (ceramic)
5.0 1.24 5.0 1.85
- S =
> 4.0 1.23 . = 4.0 1.84
< 30 f 122 % =0 npit Vg 'tagf 1.83
-%,;’ nput Voltage '{‘,’;, 5
20 1.21 20 — — —IoUT=0.1mA |
§ Bl AU § % 5y lOUT:30:A 182
= 1.0 I0UT=30mA —{ 1.2 = 4>.. 10 bt ... oUT=100ma - 1.81
----- I0UT=100mA E} .
2 o0 ] 119 2 2 0 T .
o Output VJItagL | -| | 118 © Output oIt%ge
' _ _ ' -1.0 1.79
Time [100 t s/div] Time [100 y s/div]
XC6223x251 XC6223x401
tr=tf=54us, Ta = 25°C, VIN = 35V>45V tr=tf=5us, Ta = 25°C, VIN = 45V55V
Ciny=0.1 4 F (ceramic), CL = 1.0 4 F (ceramic) Ciy= 0.1 F (ceramic), CL = 1.0 ¢ F (ceramic)
6.0 254 6.0 | 4.04
< 50 253 = 5.0 nput Valtag 4.03
< 40 lﬁp&l—\‘Ttus 252 < 40 | 402
o 9]
Ef’ 3.0 — — —10UT=01mA — 251 &“ 30 — — —I0UT=10mA - 4.01
S 10UT=30mA S I0UT=30mA
7 20 - - - - - [0UT=100mA | 2.5 2 208 ISl T N W 10UT=100mA | 4
o o (2 2u - e o —— Qo
£ 10 2.49 £ 1.0 v 3.99
Dutput Voltage r Output Voltage
0.0 2.48 0.0 3.98
Time [100 i s/div] Time [100 u s/div]
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XC6223

Series
BIPXC6223{H N
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(8) Load Transient Response (tr=tf=0.5 u s)
XGC6223x121 XC6223x121
tr=tf= 054, Ta=25C, loyr = 1€ 150mA tr=tf=054s, Ta =25, loyr = 50¢>100mA
Viy = 2.2V, Cyy = 1 4 F (ceramic), C_ = 1 4 F (ceramic) Vin = 2.2V, Ciy = 1 4 F (ceramic), C_ = 1 4 F (ceramic)
1.30 400 1.22 400
— — = 1.21 350 —
S 1.25 350 <E > l E
s 1.20 300 3 5 120 Output Volt ' 300 5
age 3
>o 1.15 r Output Yoltage 250 ._g. > 1.19 250 f
s +— [0] =
& 110 200 9 g 118 200 ¢
o o
S 105 150 O > 117 150 O
- - = o)
é- 100 Qutput Current 100 §_ §. 1.16 l 100 §-
> >
8 0.95 50 8 3 115 Outiput Current 50 O
0.90 0 1.14 0
Time [20 i s/div] Time [20 i s/div]
XC6223x181 XC6223x181
tr=tf = 05us, Ta = 25°C, loyr = 1$150mA tr=tf = 05 s, Ta = 25°C, loyr = 50 100mA
Vi = 2.8V, Cy = 1 1 F (ceramic), C = 1 i F (ceramic) Vi =28V, Cy = 1 4 F (ceramic), C, = 1 4 F (ceramic)
1.90 400 1.82 400
E 1.85 y 350 '<—£ E 1.81 l 350 %'
'é 1.80 Output Voltage 300 £ 'é bl Dutput Violtage 300 £}
> 1.5 250 =2 > 179 250 =2
) £ ) =
S 1.70 200 g S 1.78 200 g
o =} o 3
> 1.65 150 © > 1.77 150 ©
5 Output C t 5 5 5
3 160 T 100 3 3176 100 3
3 155 50 3 3 175 Output Current I 50 3
1.50 0 1.74 0
Time [20 i s/div] Time [20 u s/div]
XC6223x251 XC6223x251
tr=tf=054s, Ta = 25°C, loyr = 1€ 150mA tr=tf=054s, Ta= 25, loyr = 50¢>100mA
Viy = 3.5V, Cy = 1 4 F (ceramic), C_ = 1 4 F (ceramic) Viy = 35V, Ciy = 1 4 F (ceramic), G, = 1 1 F (ceramic)
2.60 400 2.52 400
— 255 350 — — 2.51 350 —
> < = | <
£ 2.50 rympEvm 300 = £ 250 - 300 £
° utput Voltage 3 o Output Volt 3
> 945 250 2 > 949 L Tomoge 250 2
H g g 2
S 240 200 ¢ S 248 200 ¢
o >
> 235 150 S > 247 150 S
> >
g_ 230 Output Gurrent 100 g_ é 246 100 é_
© 225 50 © O 445 Output Current ‘ 50 ©
220 0 2.44 0
Time [20 i s/div] Time [20 i s/div]
Ne=" ¢
4 //@ § - TOIREX
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@1}\: >
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XC6223 series

BIPXCO223HHN/
BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(8) Load Transient Response (tr=tf=0.5 i s) (Continued)

)

-~ J

Y

XC6223x401 XC6223x401
tr=tf=05us, Ta = 25°C, Ioyr = 1$150mA tr=tf=05us, Ta = 25°C, Ioyr =50¢>100mA
Vi = 5.0V, Cyy = 1 £ F (ceramic), C.= 1 i F (ceramic) Vin = 5.0V, Cyy = 1 1 F (ceramic), C = 1 £ F (ceramic)
4.10 400 4.02 500
< 405 350 = 401 1{ 450 -
> < > <<
gy ™ £ = 1 400 E
% 4.00 Dutput Voltage Spo 5 'g 0o f* 4 350 g
> 395 - 250 2 > 399 Outputj Voltage 1 300 2
o c ) €
E’ 3.90 200 ¢ S 398 250 ¢
S 385 150 3 S 397 {200 3
= a0 Output Current 100 = s 396 1 150 5
g ] g | 1100 8
O 3.75 50 © © 395 Output/ Current| & 50 ©
3.70 0 3.94 0
Time [20 i s/div] Time [20 u s/div]
(8) Load Transient Response (tr=tf=5 i s) (Continued)
XC6223x121 XC6223x121
tr=tf=5us, Ta =25, Ioyr = 1150mA tr=tf=5us, Ta=25°, Ioyr = 50€100mA
Vi =22V, Cy = 1 4 F (ceramic), C, = 1 i F (ceramic) Vin =22V, Cy = 1 1 F (ceramic), C, = 1 4 F (ceramic)
1.22 400 1.22 400
— 1.21 350 —
= 1.21 350 :<—(Eu = E
= £ 1.20 + 300 S
'é 1-20 Output Voltage 300 5 g Output|Voltage "é
> 119 250 2 > 119 250 -2
P £ g 15
g 1.18 200 8 8 118 200 ¢
3 5 2 3
> 117 150 O > 117 150 ©
= Output Current = ] ]
S 1.16 100 &
g 116 100 & 2 Oltput Current 3
© 115 50 © 1.15 50
1.14 0 1.14 0
Time [50 i s/div] Time [50 u s/div]
XC6223x181 XC6223x181
tr=tf=54s, Ta = 25°C, loyr = 1€150mA tr=tF=5us, Ta = 25°C, Ioyr = 50€>100mA
Viy = 2.8V, Cy = 1 4 F (ceramic), C_ = 1 4 F (ceramic) Vin = 2.8V, Ciy = 1 4 F (ceramic), G, = 1 4 F (ceramic)
1.82 400 1.82 400
= 1.81 350 = s 1.81 350 .%.
£ 1.80 A 300 £ 5 1.80 300 .2
° 3 < Output Voltage 3
> 1.79 Qutput Voltage 250 2 > 1.79 250 -
Py + (0]
® 178 200 © 8178 200 §
= 177 150 O > 177 150 O
- )
§_ 176 Output Current 100 §_ é_ 176 100 é_
= = Output G t
S 175 50 © © 475 e e ks 50 ©
1.74 0 1.74 0
Time [50 i s/div] Time [50 i s/div]
L )= ¢ \
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XC6223

Series
BIPXC6223H N7
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(8) Load Transient Response (tr=tf=5 ¢ s) (Continued)
XC6223x251 XC6223x251
tr=tf=5us, Ta= 25°C, loyr = 1¢>150mA tr=tf=5us, Ta= 25°C, loyr = 50¢>100mA
Viy = 3.5V, Cy = 1 4 F (ceramic), C_ = 1 4 F (ceramic) Vin = 35V, Ciy = 1 4 F (ceramic), C, = 1 4 F (ceramic)
2.52 2.52 400
= 2.51 350 QE S 251 350 %
2.50 300 — =
3 Output Voltade g 5 250 e e 300 5
> 249 250 2 > 249 - 250 2
[ c o +
%’ 2.48 200 £ § 248 200
S 247 150 S S 247 150 S
5 Oultput Current = 2 =
2 246 100 & 2 246 100 &
=] =3 =1 O =1
© 245 50 © S 945 utput Current N 3
244 0 2.44 0
Time [50 i s/div] Time [50 u s/div]
XC6223x401 XC6223x401
tr=tf=5us, Ta= 25°C, loyr = 1€>150mA tr=tf=54us, Ta = 25°C, loyr = 50¢>100mA
Vi = 5.0V, Cy = 1 £ F (ceramic), C, = 1 i F (ceramic) Vin = 5.0V, Cyy = 1 1 F (ceramic), C, = 1 4 F (ceramic)
4.02 400 4.02 400
s 4.01 350 — S 401 350 %
£ 400 J ! 300 é £ 4,00 300 5
S tput Violtag 3
> 399 RS e 250 2 > 399 Output Voltag 250 2
(0] 0]
2 398 200 ¥ 398 200 8
o 5 g 5
> 397 150 O > 397 150 ©
- ) = +
E_ 396 Dutput Current 100 §_ §_ 3.96 100 §
03 208 50 03 03 3.95 Output Current 50 03
3.94 0 3.94 0
Time [50 i s/div] Time [50 i s/div]
(9) CE Rising Response Time (A,B,C,D Type)
XC6223x121 XC6223x181
Viy =22V, tr =545, Ta = 25°C Viy = 2.8V, tr =545, Ta = 25°C
Ve = 0—Vyy, Ciy = Cp = 1.0 4 F (ceramic) Vee = 0—Vyy, Cy= C. = 1.0 ¢« F (ceramic)
3.0 3.0 3.0 3.0
S —_
T 20 = 25 = = 20 i 25 >
= l N = ICE Input Voltage 5
= 10 GE-Input-Yoltage 20 Q 2L 10 20 Q
” g . g
g 00 15 & 2 00 15 9
3 B 3 [ 3
-.>-= -10 10 > z -10 Output Voltage 10 2
a2 Output Voltage — — — 10UT=0mA ] 2 — — —I0UT=0mA 2
S -20 IouT=30mA | 0.5 H £ -20 1OUT=30mA {05 8
""" IOUT=100mA © - - - = = [OUT=100mA ©
-3.0 0.0 -3.0 0.0
Time [20 ¢ s/div] Time [20 1 s/div]
Mk
o« @ :‘ TOIREX
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XC6223 series

BIGXC6223{HN/

(9) CE Rising Response Time (A,B,C,D Type) (Continued)

Input Voltage: V¢e [V]

6.0

4.0

20

0.0

XC6223x251
Vin =35V, tr=5us, Ta=25C
Vee = 0=V, Cy = CL = 1.0 4 F (ceramic)

Ig'_ Input-Voltage
y.. ™
{ Dutput Voltage™ — — [OUT=0mA
I0UT=30mA -
/ ----- I0UT=100mA

Time [20 i s/div]

6.0

5.0

4.0

3.0

20

0.0

(9) CE Rising Response Time (E,F,G,H Type) (Continued)

Input Voltage: V¢e [V]

Input Voltage: Vge [V]

22/36

3.0
20
1.0
0.0
-1.0
-2.0
-3.0

6.0

4.0

2.0

0.0

XC6223x121
Vi = 22V, tr = 54s, Ta = 25°C
Vee = 0=V, Cy = CL = 1.0 4 F (ceramic)

= Input Voltage

A
Output Voltage _~ __ A

IOUT=30mA
IOUT=100mA

Time [20 ¢ s/div]

XC6223x251

Vin =35V, tr=5us, Ta=25C
Ve = 0—Vyy, Ciy = CL = 1.0 4 F (ceramic)

CE [Input Voltage

l'Outth Voltage — — — 10UT=0mA

IOUT=30mA
IOUT=100mA

Time [50 i s/div]

6.0

5.0

4.0

3.0

2.0

1.0

0.0

Output Voltage: VOUT [V]

Output Voltage: VOUT [V]

Output Voltage: VOUT [V]

Input Voltage: Vce [V]

Input Voltage: Ve [V]

Input Voltage: Vge [V]

6.0

4.0

2.0

0.0

-4.0

-6.0

3.0

2.0

1.0

0.0

-1.0

6.0

4.0

2.0

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

XC6223x401
Vin=50V,tr=5us, Ta=25C
Vee = 0—Vy, Cy = C. = 1.0 4 F (ceramic)

|
l’?‘-’[ :np 1tV ﬁtaé
/  Output Voltage

= = — IOUT=0mA )

I0UT=30mA

IOUT=100mA

Time [20 i s/div]

XC6223x181
Vi = 28V, tr= 55, Ta = 25°C
Vee= 0—Vy, Cy=C_ = 1.0 4 F (ceramic)

Q

E In_Jut V oltée
Output|Voltage
— — — IOUT=0mA
I0UT=30mA -
----- I0UT=100mA

Time [50 u s/div]

XC6223x401
Vi =50V, tr=5us, Ta=25C
Ve = 0—Vyy, Ciy = C = 1.0 4 F (ceramic)

Input Voltage

Qutput!Voltage

— — — IOUT=0mA
IOUT=30mA

IOUT=100mA

Time [50 u s/div]

6.0
5.0
4.0
3.0
2.0

0.0

6.0

5.0

4.0

3.0

2.0

0.0

Output Voltage: VOUT [V]

Output Voltage: VOUT [V]

Output Voltage: VOUT [V]
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XC6223

Series

BIPXC6223{H N

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(10) Inrush Current Response Time (E,F,G,H Type)
XC6223x121 XC6223x181
ViN =22V, tr =54, Ta = 25°C Vin = 28V, tr =5 s, Ta = 25°C
Vee = 0—Viy, Ciy = C = 1.0 4 F (ceramic) Vee = 0—Vyy, Ciy= C = 1.0 ¢ F (ceramic)
4.0 400 40 JE 400

— CE Input Voltag —
= 30 [ CE Iput Voltage 350 < R ol 350 g
=20 = 300 ‘T = 20 300 T
S l %] S [ %]

2 10 / Al @ > 10 Output [Voltage 250 E

8 Output Volt, = g Y =

2 00 SRR 200 2 00 200 ¢

= o = L

2 -10 "‘ 150 5 2 10 150 &

) o + o

2 -20 Rush-Gurrent 100 3 -

E’ {J ":g __Ef 20 Rush Current W 'Fg
-3.0 | 50 & -3.0 50 &
-40 0 -40 0

Time [20 i s/div] Time [50 i s/div]
XC6223x251 XC6223x401
Vi =35V, tr =545, Ta= 25C Vi = 5.0V, tr =5, Ta = 25°C
Vee = 0—Vyy, Cy = Cp = 1.0 4 F (ceramic) Vee = 0=V, Cy = C = 1.0 4 F (ceramic)
6.0 400 6.0 400
- CE Inp tV)Itaée —
5.0 350 < 5.0 350 <

s £ = =

‘_u: 4.0 E Input Voltage 300 T I_(,usl 4.0 300 T

O

> 30 250 3 > 30 f Output Voltage { 950 3

& = g o«

. 3 20 200 ¢

% 20 Output|Voltage 28 § ﬁ: §

s 10 dorlo 150 5 > 10 150 5

us| urrent (&)

3 o0 100 5 00 Rush Clrrent 100 2

£ g £ g
-1.0 50 & -1.0 50 &
-2.0 0 -2.0 0

Time [50 i s/div] Time [50 u s/div]
—
y r/@ @,\\ | TOIREX
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XC6223 series

BIGXC6223{HN/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(11) Ripple Rejection Rate

. 100 . 100
: e S
5 &
x 80 X 80 pe v
[id \¢ 4 R
8 AN 8 N\““\
S 60 2 e 60
.0 K
£ 40 F =)
.%’, — © — -~10UT=0.1mA .% 40 I0UT=0.1mA h
E 20 | — — —1out=1mA DL:J 20 — — —I0UT=1mA
§ I0UT=30mA g I0UT=30mA
0 1 1 m 0 1 L
0.01 0.1 1 10 100 0.01 0.1 1 10 100
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XC6223x121
Ta = 25°C, Vi = 3.0VDC+0.5Vp-pAC
Ciy = 0.1 £ F (ceramic), C, = 1  F (ceramic)

XC6223x181
Ta = 25°C, Vi = 3.0VDC+0.5Vp-pAC
Ciy = 0.1 £ F (ceramic), C, = 1 ¢ F (ceramic)

Ripple Frequency: f [kHz]

100

Ripple Frequency: f [kHz]
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XC6223

Series
BIPXC6223H N7
B PACKAGING INFORMATION
USPQ-4B03 USP-4
(unit : mm) (unit : mm)
1 040,05 1.2:0. 05
5 ,,,,,,,,,,,,,,
Q. ,
Tpin INDENT S
i O
> — —
Tpin  INDENT
o
0. 250, %
b
2 8011
Tl N\ 3
< 1. . O — —
*The package don’t have filet because
|>\ i side of lead is no plating.
N 4
% 0.3%0.05
(0. 65) )
L
‘ w0
.
NN
, 00
1.0%0.05
SSO0T-24
(unit : mm)
200.1
+0.15 4015
025 -01 025 -01
.l
j | 0-0
g5
0 j T
s ™ +0.1 o
+0.15 JF |‘ +0.15 0‘;»\—1%125 005 °
025 -0.1 035 -0.1
)
! 4’:» 0.05
: 1.3+02 :
‘ ‘ TOIREX
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XC6223 series

BIGXC6223{HN/
B PACKAGING INFORMATION (Continued)

SOT-25 SOT-89-5

(unit : mm) (unit : mm)

4501
29+0.2

+0.1 1 1 4003
04 o0g 042006 042006 042006 oo
E 5 (JTH 4

4.35 MAX

| asor |
1.3MAX
[
]
j i
]
T )T‘”
e ”
1501
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XC6223

Series

BIGXC6223{HN/
B PACKAGING INFORMATION (Continued)

@ USPQ-4B03 Reference Pattern Layout @USPQ-4B03 Reference Metal Mask Design

(unit : mm) (unit : mm)

/ﬁ 3
7 |
S N // , 3
o
b
1 2
1 2
@®USP-4 Reference Pattern Layout @USP-4 Reference Metal Mask Design
(unit : mm) (unit : mm)
1.0 08

0.3 0. 35 .35 35
4 3 4 3

A -

0.3 1 | -~
s % / // S 2 2
0 I S
S A v -
o /// /
I AZ I 42
0.6 0.6
TOIREX
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XC6223 series

BIGXC6223{HN/

B PACKAGING INFORMATION (Continued)

@® USPQ-4B03 Power Dissipation

Power dissipation data for the USPQ-4B03 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as one of reference data taken in the described

condition.

1. Measurement Condition (Reference data)

Condition

Ambient

Soldering

Board Dimensions
Board Structure

Material
Thickness
Through-hole

: Mount on a board
: Natural convection
: Lead (Pb) free
: 40 x 40 mm (1600mm?)
: 4 Copper Layers
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

40.0

USPO4-VSS 284
A

gl
1.--._, -

40.0

S

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

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

25 550

181.82
85 220
Pd vs Ta

2 600
£ 500 >
o
o
g 300 ~_
2 200
o
o 100
2
£ o0

25 45 65 85 105 125

Ampient Temperature Ta(°C)

()

@&

(

J
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XC6223

Series

BIGXC6223{HN/

B PACKAGING INFORMATION (Continued)

@® 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 one of reference data taken in the described condition.

1. Measurement Condition (Reference data)
Condition: Mount on a board

Ambient:

Soldering:

Board:

Material:

Natural convection

Lead (Pb) free

Dimensions 40 x 40 mm (1600 mm? 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
Glass Epoxy (FR-4)

Thickness: 1.6 mm
Through-hole: 4 x 0.8 Diameter

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

40.0

it

g 28.9

]

289

40.0

RO

Evaluation Board (Unit: mm)

Ambient Temperature (°C) Power Dissipation Pd(mW) Thermal Resistance (°C/W)
25 1000
100.00

85 400

Pd vs Ta
1200
1000

800 \
600
400
200
0
25 45 65 85 105 125
Ambient Temperature Ta(°C)

TOIREX
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XC6223 series

BIGXC6223{HN/

B PACKAGING INFORMATION (Continued)

@® 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 one of reference data taken in the described
condition.

2. Measurement Condition (Reference data)

Condition: Mount on a board

Ambient: Natural convection

Soldering: Lead (Pb) free

Board: Dimensions 40 x 40 mm (1600 mm? 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: 1.6 mm

Through-hole: 4 x 0.8 Diameter

289

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature
Board Mount (Tj max = 125°C)

Ambient Temperature (°C) Power Dissipation Pd(mW) Thermal Resistance (°C/W)
25 500
200.00
85 200
Pd vs Ta
. B00
=
£ 500
©
o 400
c
il
®© 300
2
2]
L 200
=)
039 100
[e)
o 0 |
2b 45 6o 8h 106 125
Ambient Temperature Ta("C)
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Series
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B PACKAGING INFORMATION (Continued)

@® 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 one of reference data taken in the described

condition.

1.  Measurement Condition (Reference data)

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

Board: Dimensions 40 x 40 mm (1600 mm? 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
(Board of SOT-26 is used.)

Material:  Glass Epoxy (FR-4)

Thickness: 1.6 mm

Through-hole: 4 x 0.8 Diameter

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

40.0

28.9

28.9
40.0

Evaluation Board (Unit: mm)

Ambient Temperature (°C)

Power Dissipation Pd(mW)

Thermal Resistance (°C/W)

25 600
166.67
85 240
Pd vs. Ta
s 700
£ 600
g 500
c
£ 400
3
2 300
a 200
[0
z 100
“ 0
25 45 65 85 105 125
Ambient Temperature Ta (°C)

TOIREX
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XC6223 series

BIGXC6223{HN/

B PACKAGING INFORMATION (Continued)

@® SOT-89-5 Power Dissipation

Power dissipation data for the SOT-89-5 is shown in this page.
The value of power dissipation varies with the mount board conditions.

Please use this data as one of reference data taken in the described condition.

1.  Measurement Condition (Reference data)
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free

Board: Dimensions 40 x 40 mm (1600 mm? 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: 1.6 mm
Through-hole: 5 x 0.8 Diameter

2. Power Dissipation vs. Operating temperature

Board Mount (Tj max = 125°C)

40.0

28.9

28.9

40.0

NININININ

Evaluation Board (Unit: mm)

Ambient Temperature (°C) Power Dissipation Pd(mW) Thermal Resistance (°C/W)
25 1300
76.92
85 520
Pd vs. Ta
S 1400
E 1200 >N
] \
a 1000 \
S 800 ~_
1]
(2]
a 400
% 200
a 0
25 45 65 85 105 125
Ambient Temperature Ta (°C)
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XC6223

Series
BIPXC6223HE M
B MARKING RULE
@®USPQ-4B03
@ represents type of regulator and output voltage range. 4 3
MARK S
OUTPUT VOLTAGE OUTPUT VOLTAGE @ @
0.1V INCREMENTS 0.05V INCREMENTS PRODUCT SERIES -
VOLTAGE=1.2~3.9V | VOLTAGE =4.0V | VOLTAGE =1.25~3.95V O ® @
0 8 XCB223A***** 1 2
1 9 XC6223B*****
2 A XCB6223C***** USPQ-4B03
3 H B XCB223D***** (TOP VIEW)
4 C XCB6223E*****
5 D XCB223F*****
6 E XC6223G*****
7 F XCB223H*****
@ represents output voltage.
VOLTAGE=1.2~3.95[V] VOLTAGE=4.0[V]
MARK |OUTPUT VOLTAGE (V)| MARK |OUTPUT VOLTAGE (V) PRODUCT SERIES | MARK
0 - - F 2.50 2.55 XCE223A***~ 0
1 - - H 2.60 2.65 XC6223B***** 1
2 1.20 1.25 K 2.70 2.75 XC6223C**** 2
3 1.30 1.35 L 2.80 2.85 XC6223D***** 3
4 1.40 1.45 M 2.90 2.95 XC6223E***** 4
5 1.50 1.55 N 3.00 3.05 XC6223F***** 5
6 1.60 1.65 P 3.10 3.15 XC6223G*** 6
7 1.70 1.75 R 3.20 3.25 XC6223H™**** 7
8 1.80 1.85 S 3.30 3.35
9 1.90 1.95 T 3.40 3.45
A 2.00 2.05 U 3.50 3.55
B 2.10 2.15 \Y 3.60 3.65
C 2.20 2.25 X 3.70 3.5
D 2.30 2.35 Y 3.80 3.85
E 2.40 2.45 Z 3.90 3.95
@@ represents production lot number.
01 to 09, OAto 0Z, 11 to 9Z, A1 to A9, AAto Z9, ZAto ZZ in order.
(G 1, J, 0, Q, W excepted)
*No character inversion used.
TOIREX
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XC6223 series

BIGXC6223{HN/

BMMARKING RULE (Continued)
@SSOT-24 (with bar)

@ represents type of regulator and output voltage range.

MARK
OUTPUT VOLTAGE OUTPUT VOLTAGE
0.1V INCREMENTS 0.05V INCREMENTS PRODUCT SERIES
VOLTAGE =1.2~2.9V | VOLTAGE =3.0~4.0V | VOLTAGE =1.25~3.95V

B 3 8 XCB223A ****

C 5 9 XC6223B*****

D 7 S XC6223C*****

E 'll;\ 'UI' igg;iig***** SSOT-24(with bar)

(TOP VIEW)

L H V XCB223F*****

M P X XC6223G*****

N Z Y XCB223H*****

® represents output voltage.
MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)

0 - - - - F 2.50 3.20 - 2.55
1 - - - - H 2.60 3.30 - 2.65
2 1.20 - - 1.25 K 2.70 3.40 - 2.75
3 1.30 - - 1.35 L 2.80 3.50 - 2.85
4 1.40 - - 1.45 M 2.90 3.60 - 2.95
5 1.50 - - 1.55 N - - - 3.05
6 1.60 - - 1.65 P - 3.70 - 3.15
7 1.70 - - 1.75 R - 3.80 - 3.25
8 1.80 - - 1.85 S - 3.90 - 3.35
9 1.90 - - 1.95 T - 4.00 - 3.45
A 2.00 - - 2.05 U - - - 3.55
B 2.10 - - 2.15 Vv - - - 3.65
C 2.20 - - 2.25 X - - - 3.75
D 2.30 3.00 - 2.35 Y - - - 3.85
E 2.40 3.10 - 2.45 Z - - - 3.95

@@ represents production lot number.

01 to 09, OAto 0Z, 11 to 9Z, A1 to A9, AAto Z9, ZA to ZZ in order.
(G I, J, O, Q, W excepted)

*No character inversion used.
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Series
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BMARKING RULE (Continued)

@S0T-25, SOT-89-5,USP-4

@ represents product series

MARK

PRODUCT SERIES

9

XC6223******

@ represents type of regulator.

MARK

OUTPUT VOLTAGE
0.1V INCREMENTS

OUTPUT VOLTAGE
0.05V INCREMENTS

PRODUCT SERIES

SOT-25
(TOP VIEW)

[ 7 [

VOLTAGE =1.2~3.9V | VOLTAGE =4.0V | VOLTAGE =1.25~3.95V
C D E XCB223A*****
F H K XC6223B*****
L M N XC6223C*****
P R S XC6223D*****
T U V XC6223E*****
X Y Z XC6223F*****
0 1 2 XC6223G*****
3 4 5 XC6223H*****

@ represents output voltage.

MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)
0 - 4.00 - F 2.50 - 2.55 -
1 - - - H 2.60 - 2.65 -
2 1.20 - 1.25 - K 2.70 - 2.75 -
3 1.30 - 1.35 - L 2.80 - 2.85 -
4 1.40 - 1.45 - M 2.90 - 2.95 -
5 1.50 - 1.55 - N 3.00 - 3.05 -
6 1.60 - 1.65 - P 3.10 - 3.15 -
7 1.70 - 1.75 - R 3.20 - 3.25 -
8 1.80 - 1.85 - S 3.30 - 3.35 -
9 1.90 - 1.95 - T 3.40 - 3.45 -
A 2.00 - 2.05 - U 3.50 - 3.55 -
B 2.10 - 2.15 - \Y 3.60 - 3.65 -
C 2.20 - 2.25 - X 3.70 - 3.75 -
D 2.30 - 2.35 - Y 3.80 - 3.85 -
E 2.40 - 2.45 - Z 3.90 - 3.95 -

@® represents production lot number.

01 to 09, OAto 0Z, 11 to 9Z, A1 to A9, AAto Z9, ZA to ZZ in order.

(G 1,4, 0, Q, W excepted)
*No character inversion used.

ARNAENA

SOT-89-5
(TOP VIEW)

11O © |4

®
&)

USP-4
(TOP VIEW)

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.
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