Power Management ICs

L

. W Product Specification
AnBIXYS Company IXD3263/3264

18V Operation 0.5A Synchronous Step-Down DC/DC Converters

B GENERAL DESCRIPTION

The IXD3263/64 series are 18V operation synchronous step-down DC/DC converter ICs with a built-in high-side/low-side driver
transistor. The 1XD3263/64 series has an operating voltage range of 3.0V~18.0V and can support 0.5A as an output current with
high-efficiency. It is compatible with low ESR capacitors such as ceramic capacitors for the load capacitor (C.). 0.75V reference
voltage source is incorporated in the IC, and the output voltage can be set to a value from 1.0V to 15.0V using external resistors
(Rrs1, Rrs2). 500 kHz or 1.2MHz or 2.2MHz can be selected for the switching frequency. In PWM/PFM automatic switchover control,

IC can change the control method between PWM and PFM based on the output current requirement and as a result IC can achieve
high efficiency over the full load range.

IXD3263/64 has a fixed internal soft start time which is 1.0ms (TYP.), additionally the time can be extended by using an external
resistor and capacitor. With the built-in UVLO function, the driver transistor is forced OFF when input voltage goes down to 2.7V or

lower. The output state can be monitored using the power good function. Over current protection, short-circuit protection and
thermal shutdown are embedded and they secure a safety operation.

WFEATURES BAPPLICATIONS
Input Voltage Range : 3~18V(Absolute Max 20V)
@ Hot water supply system
FB Voltage : 0.75V£1.5% ® R d c q
Oscillation Frequency : 500kHz, 1.2MHz, 2.2MHz ecorders, L.amcorders
Output Current : 0.5A @ Refrigerators, Air-conditioners
Control Methods : PWM/PFM Auto ® Low Power Systems
Efficiency 85%@12V—5V, 1mA
PWM control
Soft-start Time : Adjustable by RC
Protection Circuits : Over Current Protection
Automatic Recovery
(IXD3263B/IXD3264B)
Integral Latch Method
(IXD3263A/IXD3264A)
Thermal Shutdown
Low ESR Ceramic Capacitor :  Ceramic Capacitor
Package : SOT-25 (no Power good)
g EMTYPICAL PERFORMANCE
Environmentally Friendly ;' EU RoHS Compliant, Pb Free CHARACTER'ST'CS
IXD3264x75C
M TYPICAL APPLICATION R
L=4.7 1t H(CLFB045NIT-4R7), C,,=2.2 1t F(GRM188R61H225KE11),
CI RCU IT C,=10 i Fx2 (GRM188R61E106MA73)
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B BLOCK DIAGRAM

IXD3263/64Series
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PG(USP-6C Package Only)
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*Diodes inside the circuit are ESD protection diodes and parasitic diodes.
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IXD3263/3264

BPRODUCT CLASSIFICATION

@Ordering Information

IXD3263D2R@B®-D™ PWM control
IXD3264D2R@B®-D™ PWM/PFM Auto

DESIGNATOR ITEM SYMBOL DESCRIPTION
A . )
@ Type 5 Refer to Selection Guide
@3 Adjustable Output Voltage 75 Output voltage can be adjusted in 1V to 15V
5 500kHz
@ Oscillation Frequency C 1.2MHz
D 2.2MHz
MR-G™ | SOT-25 (3,000pcs/Reel
B®-D Packages (Order Unit) 0 ( P )
ER-G USP-6C (3,000pcs/Reel)

"' The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

@ Selection Guide

Current Automatic R Latch Protecti
TYPE | Packages .u . Hromatie -ec?overy o ro-ec. on Chip Enable
Limitter (Current Limitter) (Current Limitter)
A YES NO YES 2 YES
MR-G
YES YES NO YES
Thermal
TYPE | Packages UVLO Soft Start Power Good
Shutdown
A YES YES YES NO
MR-G
B YES YES YES NO
Current Automatic R Latch Protecti
TYPE | Packages .u . romatie -ecfovery e ro.ec. on Chip Enable
Limitter (Current Limitter) (Current Limitter)
A YES NO YES 2 YES
ER-G
B YES YES NO YES
Thermal
TYPE | Packages UVLO Soft Start Power Good
Shutdown
A YES YES YES YES
ER-G
B YES YES YES YES

2 The over-current protection latch is an integral latch type.
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B PIN CONFIGURATION

FB

]

Vin s[1 O Lx
EN/SS s 02 GND
PG + s FB
VN GND EN/SS
SOT-25 USP-6C
(TOP VIEW) (BOTTOM VIEW)

* The dissipation pad for the USP-6C package should be solder-plated in recommended 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 GND (No. 2) pin.

B PIN ASSIGNMENT

PIN NUMBER

S0 e PIN NAME FUNCTION
1 6 Vin Power Input
3 5 EN/SS Enable Soft-start
- 4 PG Power good Output
4 3 FB Output Voltage Sense
2 2 GND Ground
5 1 Lx Switching Output

B FUNCTION CHART

PIN NAME SIGNAL STATUS
L Stand-by
EN/SS H Active
OPEN Undefined State™

) please do not leave the EN/SS pin open. Each should have a certain voltage.
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IXD3263/3264
AnBIIXYS Company
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
V\n Pin Voltage Vin -0.3 ~ +20 \%
EN/SS Pin Voltage Vensss -0.3 ~ +20 \
FB Pin Voltage Ves -0.3 ~ +6.2 \Y
PG Pin Voltage D Vpe -0.3 ~ +6.2 Y,
PG Pin Current ‘¥ Ipe 8 mA
Lx Pin Voltage Vix 0.3 ~ Vin+0.3 or +20 Y Vv
Lx Pin Current I 1800 mA
250
SOT-25
Power 600(when mounted on board)
o Pd mw
Dissipation 120
USP-6C
1000(when mounted on board)
Operating Ambient Temperature Topr -40 ~ +105 K
Storage Temperature Tstg -55 ~ +125 K
* All voltages are described based on the GND pin.
D Eor the USP-6C Package only.
2 The maximum value should be either Vix+0.3 or 20 in the lowest.
PRELIMINARY 5

PS039901-1017



L

g g Q g Power Management ICs

Product Specification
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AnBIXYS Company
IXD3263/1XD3264 Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT | CIRCUIT
Vee=0.739V — 0.761V
FB Voltage Ves ) . 0.739 | 0.750 0.761 \% @)
Veg Voltage when Lx pin oscillates
Output Voltage Setting Range™ | Vourser | - - 15 \Y -
Operating Voltage Range Vin - - 18 \% -
V|N:2.8V—>2.6V~ VFB=0675V
UVLO Detect Voltage Vuvior V\y Voltage when Lx pin voltage changes from 2.60 2.70 2.80 Y @
"H" level to "L" level
V|N:2.7V—>2.9V~ VFB=0675V
UVLO Release Voltage Vuvioz V\y Voltage when Lx pin voltage changes from 2.70 2.80 2.90 \Y @
"L" level to "H" level
IXD3264x755 - 11.5 16.5 MA @
Quiescent Current Iq Ves=0.825V IXD3264x75C - 125 175 pA @
IXD3264x75D - 13.5 18.5 MA @
Stand-by Current Ists Venss=0V - 1.65 2.5 IJA @
IXD326xx755 | 458 500 542 kHz @
o Connected to external components.
Oscillation Frequency fosc | 100mA IXD326xx75C | 1098 1200 1302 kHz Q)]
=100m
o IXD326xx75D | 2013 | 2200 | 2387 | kHz ®
Minimum Duty Cycle Dwin Vr=0.825V - - 0 % @)
Maximum Duty Cycle Dwmax Ves=0.675V 100 - - % @
) USP-6C - 0.95 1.10 Q @
Lx SW "H" On Resistance Ruixn Vee=0.675V. [.x=200mA
SOT-25 - 0.99 1.14 Q @
USP-6C - 0.69 - Q @
Lx SW "L" On Resistance Rix Ves=0.825V. 1.x=200mA -
b e LX SOoT-25 - | 073 - Q @
IXD3264x755 - 380 - mA
Connected to external components.
PFM Switch Current lpe P IXD3264x75C | - 320 - mA D
lour=1mA
IXD3264x75D - 200 - mA
High-side Current Limit ¥ I V=0.675V 920 | 1100 - mA ®
Type A only. Connected to external components.
Latch Time tiar P y P 0.5 1.0 1.7 ms ®
VFB=0V
Venss=0V—12V, Ves=0.675V
Internal Soft-Start Time tsst _EN/SS ) - Y 0.5 1.0 1.7 ms ®@
Time until Lx pin oscillates
Venss=0V—12V, Ves=0.675V
External Soft-Start Time tss2 Rss=430KQ, Css=0.47 4 F 17 26 35 ms ®
Time until Lx pin oscillates
Veg=0.712V—0.638V. Rps:100kQ pull-up to 5V
PG Detect Voltage(k“) VpepeT Veg Voltage when PG pin voltage changes from 0.638 | 0.675 0.712 \% @)
"H" level to "L" level
PG Output Voltage™ Vee Vrs=0.6V. lpc=1mA - - 0.3 \Y @)
- 5) Connected to external components,
Efficiency EFFI - 85 - % ©)
Vour=5V. lout=1mA
FB Voltage AVeg/
g P 1 40°c=Ta=105C - +100 - lppmic| @
Temperature Characteristics  |(ATopr-Veg)

Test Condition: Unless otherwise stated, Vin=12V, Venss=12V
2: please use within the range of Vour/Vin=0.12 (fosc=500kHz), Vour/Vin=0.14 (fosc=1.2MHz), Vour/Vin=0.17 (fosc=2.2MHz)
2. Design reference value. This parameter is provided only for reference.
3. Current limit denotes the level of detection at peak of coil current.

. For the USP-6C Package only.

9): EFFI = {(output voltage) x (output current)} / {(input voltage) x (input current)} x 100
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BMELECTRICAL CHARACTERISTICS (Continued)
IXD3263/1XD3264 Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT | CIRCUIT
FB ‘H’ Current = Vin=Venss=18V. Ves=3.0V -0.1 - 0.1 pA @
FB ‘L’ Current lesL Vin=Veniss=18V. V=0V -0.1 - 0.1 MA @
EN/SS ‘H’ Current lenvssh Vin=Venss=18V. Ves=0.825V - 0.1 0.3 pA @
EN/SS ‘L’ Current lensssL Vin=18V. Venss=0V. Ve=0.825V -0.1 - 0.1 pA @
Venss=0.3V—2.5V, Vg=0.71V
EN/SS ‘H’ Voltage VensssH Vewss Voltage when Lx pin voltage changes from 25 - 18 \Y @
"L" level to "H"
Venss=2.5V—0.3V, Vg=0.71V
EN/SS ‘L’ Voltage VensssL Vewss Voltage when Lx pin voltage changes from - - 0.3 \% @
"H" level to "L"
Thermal Shutdown .
Trsp Junction Temperature - 150 - °c -
Temperature
Hysteresis Width Thys Junction Temperature - 25 - °c -
Test Condition: Unless otherwise stated, Vin=12V, Venss=12V
PS039901-1017 PRELIMINARY 7
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CIRCUIT®D
Vin
CA) "Probe ! L=2.2 1 H(fos 6=2.2MHz)
EN/SS > roo! L=4.7 1t H(fos c=1.2MHz)
d L=10 4 H(fos c=500kH z)
(M) 22uF
- T PG
GND
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CIRCUIT®
| Probe |
8- AN
\
\
\
\\ VIN
\\ 15.5° I
X » A EN/SS - Probe
,/
224F Lx Py
i —4 100kQ <l|>
- T L PG
[}
5 i " '
[}
! GND 1.2kQ
T] ® | ®
. , * ’ 3
|
:_.E-r_ggz_ I 77
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----- \
N\
\\
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,/
d
4
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* PG Pin is USP-6C Package only.
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BTEST CIRCUITS (Continued)

CIRCUIT®
Vin
@ * EN/SS
LX
T PG
FB |
GND g e
77
CIRCUIT®
Vin
@) EN/SS
Lx
- @D PG
FB
I GND
77
CIRCUIT®
Vin
=5 == =2.2 1 H(fos o=2.2MHz
| Een/ss - Probe L2471 Hrm o 2
v L=10y H(fos c=500kH z)
®.. |
T T PG
GND
77
* PG Pin is USP-6C Package only.
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B TYPICAL APPLICATION CIRCUIT

® >
Res:
—t
Res:
TIT
[Typical Examples]
Oscillation Frequency MANUFACTURER PRODUCT NUMBER VALUE
500kHz TDK CLF6045NIT-100M 10pH
L 1.2MHz TDK CLF6045NIT-4R7N 4.7uH
2.2MHz TDK CLF6045NIT-2R2N 2.2uH
Cin 500kHz, 1.2MHz, 2.2MHz Murata GRM188R61H225KE11 2.2uF / 50V
500kHz Murata GRM21BZ71E106KE15 10uF / 25V 2parallel
C.
1.2MHz, 2.2MHz Murata GRM188R61E106MA73 10uF / 25V 2parallel

<Output voltage setting>
The output voltage can be set by adding an external dividing resistor.
The output voltage is determined by the equation below based on the values of Res; and Reg.

Vour=VeeX(Rre1+Rrs2)/Rrez
With RFB1+RFB2§ 1IMQ

<Crg setting>
Adjust the value of the phase compensation speed-up capacitor Cgg using the equation below.

1

Cop=r———
P 27 x fzfbx Reg,

* When fosc=500kHz or 1.2MHz, a target value for fzfb of about —————= s optimum.
27,C xL

* When fosc=2.2MHz, a target value for fzfb of about 5kHz is optimum.

[Setting Example]
To set output voltage to 5V with fosc=500kHz, C =20uF, L=10uH
When Reg1=680kQ, Res2=120kQ, Vour=0.75V*(680kQ+120kQ) / 120kQ=5.0V

And fzfb is set to a target of 11.25kHz using the above equation,
Crg=1/(2x1x11.25kHz*x680kQ)=20.8pF

* The setting range for the output voltage is 1.0V to 15.0V.
The condition Vour/Vin = 0.12 (fosc=500kHz), Vour/Vin = 0.14 (fosc=1.2MHz), Vour/Vin = 0.17 (fosc=2.2MHz) must be satisfied.

PS039901-1017 PRELIMINARY 10
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B TYPICAL APPLICATION CIRCUIT (Continued)

<Soft-start Time Setting>
The soft-start time can be adjusted by adding a capacitor and a resistor to the EN/SS pin.
Soft-start time(tss2) is approximated by the equation below according to values of Veysss, Rss, and Css.

tss2=Css¥RssX( -IN( (Veniss-1.45)/Venss ) )

[Setting Example]
When Css=0.47pF, Rss=430kQ and Venss=12V, tss;=0.47x10° x 430 x 10° x (-In((12-1.45)/12))=26ms (Approx.)
*The soft-start time is the time from the start of Veniss until the output voltage reaches 90% of the set voltage.

If the EN/SS pin voltage rises steeply without connecting Css and Rss (Rss=0Q), Output rises with taking
the soft-start time of ts;;=1.0ms (TYP.) which is fixed internally.

Rss VEn/ss

JT Vour

e Css

Vensss 7__;7_

90 % of setting voltage

PS039901-1017 PRELIMINARY
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B OPERATIONAL EXPLANATION

The 1XD3263/64 series consists internally of a reference voltage supply with soft-start function, error amp, PWM comparator, ramp wave circuit,
oscillator (OSC) circuit, phase compensation (Current feedback) circuit, current limiting circuit, current limit PFM circuit, High-side driver Tr.,
Low-side driver Tr., buffer drive circuit, internal power supply (LocalReg) circuit, under-voltage lockout (UVLO) circuit, gate clamp (CLAMP)
circuit, thermal shutdown (TSD) circuit, power good comparator, control block and other elements.

The voltage feedback from the FB pin is compared to the internal reference voltage by the error amp, the output from the error amp is phase
compensated, and the signal is input to the PWM comparator to determine the ON time of switching during PWM operation. The output signal
from the error amp is compared to the ramp wave by the PWM comparator, and the output is sent to the buffer drive circuit and output from the

LX pin as the duty width of switching. This operation is performed continuously to stabilize the output voltage.

The driver transistor current is monitored at each switching by the phase compensation (Current feedback) circuit, and the output signal from
the error amp is modulated as a multi-feedback signal. This allows a stable feedback system to be obtained even when a low ESR capacitor
such as a ceramic capacitor is used, and this stabilizes the output voltage.

IXD3263/64Series
vin [ ? '
LocalReg Current
SENSE
Chip
EN/SS Enable h"—+
y each Y
circuit Current Current
Current . -
feed Limit Limit High
back PFM Side _|
L L Buffer
Under Gate ~—> > /E» |
Voltage CLAMP
Lock Out Low
o> Side H
Thermal \ / each Buffer
Shutdown | gy.| Operation circuit
p-| Enable
\
Vref
Soft Start (, Y
PWM/PFM
FB ControlLOGIC
A
Ramp
»
os¢ 1 Wave
A
PowerGood
Comparator

Lx

J”—Eﬂ GND

PG(USP-6C Package Only)

<Reference voltage source>

*Diodes inside the circuit are ESD protection diodes and parasitic diodes.

The reference voltage source provides the reference voltage to ensure stable output voltage of the DC/DC converter.

<Oscillator circuit>

The ramp wave circuit determines switching frequency. 500kHz or 1.2MHz or 2.2MHz is available for the switching frequency.
Clock pulses generated in this circuit are used to produce ramp waveforms needed for PWM operation.

<Error amplifier>

The error amplifier is designed to monitor output voltage. The amplifier compares the reference voltage with the feedback
voltage divided by the internal voltage divider, RFB1 and RFB2. When a voltage is lower than the reference voltage, then the
voltage is fed back, the output voltage of the error amplifier increases. The error amplifier output is fixed internally to deliver an

optimized signal to the mixer.

PS039901-1017
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B OPERATIONAL EXPLANATION (Continued)

<Current limiting>
The current limiting circuit of the IXD3263/64 series monitors the current that flows through the High-side driver transistor and Low-side driver
transistor, and when over-current is detected, the current limiting function activates.

@ Low-side driver Tr. current limiting

The current in the Low-side driver Tr. is detected to equivalently monitor the bottom value of the coil current. The Low-side driver Tr. current
limiting function prohibits the High-side driver Tr. from turning on in an over-current state where the bottom value of the coil current is higher
than the Low-side driver Tr. current limit value I m . Control to lower the switching frequency fosc is also performed. When the over-current state
is released, normal operation resumes.

@ High-side driver Tr. current limiting

The current in the High-side driver Tr. is detected to equivalently monitor the peak value of the coil current. The High-side driver Tr. current
limiting function forcibly turns off the High-side driver Tr. when the peak value of the coil current reaches the High-side driver current limit value
lumn- lume < lume is set inside the IC, and therefore the Low-side driver Tr. current limiting function of (D above also detects the over-current state
at this time. When the over-current state is released, normal operation resumes.

@ Over-current latch (Type A)

Type A turns off the High-side and Low-side driver Tr. when state (D or @ continues for 1.0ms (TYP.). The LX pin is latch-stopped at the GND
level (OV).

The latch-stopped state only stops the pulse output from the Lx pin; the internal circuitry of the IC continues to operate. To restart after
latch-stopping, L level and then H level must be input into the EN/SS pin, or VIN pin re-input must be performed (after lowering the voltage
below the UVLO detection voltage) to resume operation by soft start.

The over-current latch function may occasionally be released from the current limit detection state by the effects of ambient noise, and it may
also happen that the latch time becomes longer or latching does not take place due to board conditions. For this reason, place the input
capacitor as close as possible to the IC.

Type B is an automatic recovery type that performs the operation of D or @ until the over-current state is released.

Low side driver Tr. current limit value I =0.7A (TYP.)
High-side driver Tr. current limit value I ws=1.1A (TYP.)

1.0ms(TYP.)

A
\

Type A only

ILvn=1 1A(TYP) —_— e e — — —
lLIML=0.7A(TYP.) —————————

ILx

Current Limiting Timing Chart

PS039901-1017 PRELIMINARY 13
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B OPERATIONAL EXPLANATION (Continued)

<Soft-start function>

The reference voltage applied to the error amplifier is restricted by the start-up voltage of the EN/SS pin. This ensures that the error amplifier
operates with its two inputs in balance, thereby preventing ON-time signal from becoming longer than necessary. Therefore, start-up time of the
EN/SS pin becomes the set-time of soft-start. The soft-start time can be adjusted by adding a capacitor and a resistor to the EN/SS pin.

If the EN/SS pin voltage rises steeply without connecting Css and Rss (Rss=0Q), Output rises with taking the soft-start time of ts;;=1.0ms (TYP.)
which is fixed internally.

The soft-start function operates when the voltage at the EN/SS pin is between 0.3V to 2.5V. If the voltage at the EN/SS pin does not start from
0V but from a middle level voltage when the power is switched on, the soft-start function will become ineffective and the possibilities of large
inrush currents and ripple voltages occurring will be increased.

<Thermal shutdown>

The thermal shutdown (TSD) as an over current limit is built in the IXD3263/64 series.

When the junction temperature reaches the detection temperature, the driver transistor is forcibly turned off. When the junction temperature falls
to the release temperature while in the output stop state, restart takes place by soft-start.

<UVLO>

When the Vy pin voltage falls below 2.7V (TYP.), the driver transistor is forcibly turned off to prevent false pulse output due to instable operation
of the internal circuits. When the V\y pin voltage rises above 2.8V (TYP.), the UVLO function is released, the soft-start function activates, and
output start operation begins. Stopping by UVLO is not shutdown; only pulse output is stopped and the internal circuits continue to operate.

<Power good>

On USP-6C Package, the output state can be monitored using the power good function.

When the FB voltage drops below 90% (TYP.), the PG pin outputs an "L" signal.

The PG pin is an Nch open drain output, therefore a pull-up resistance (approx. 100kQ) must be connected to the PG pin.

PS039901-1017 PRELIMINARY 14
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BNOTE ON USE

1) For the phenomenon of temporal and transitional voltage decrease or voltage increase, the IC may be damaged or deteriorated
if IC is used beyond the absolute MAX. specifications.

2) Make sure that the absolute maximum ratings of the external components and of this IC are not exceeded.

3) The DC/DC converter characteristics depend greatly on the externally connected components as well as on the characteristics of this IC,
so refer to the specifications and standard circuit examples of each component when carefully considering which components to select.
Be especially careful of the capacitor characteristics and use B characteristics (JIS standard) or X7R, X5R (EIA standard) ceramic

capacitors.
The capacitance decrease caused by the bias voltage may become remarkable depending on the external size of the capacitor.

4) If there is a large dropout voltage, then there might be pulse-skip during light loads even with PWM control.

5) The DC/DC converter of this IC uses a current-limiting circuit to monitor the coil peak current. If the potential dropout voltage is large or
the load current is large, the peak current will increase, which makes it easier for current limitation to be applied which in turn could cause
the operation to become unstable. When the peak current becomes large, adjust the coil inductance and sufficiently check the operation.
The following formula is used to show the peak current.

Peak Current: Ipk = (Vin — Vour) X OnDuty / (2 x L % fosc) + lout
L: Coil Inductance [H]
fosc: Oscillation Frequency [Hz]

lour: Load Current [A]

6) If there is a large dropout voltage, a circuit delay could create the ramp-up of coil current with staircase waveform exceeding the current
limit.

7) The ripple voltage could be increased when switching from discontinuous conduction mode to Continuous conduction mode.
Please evaluate IC well on customer’s PCB.

8) The operation of the IC becomes unstable below the minimum operating voltage.

9) If the voltage at the EN/SS Pin does not start from 0V but it is at the midpoint potential when the power is switched on, the soft start function
may not work properly and it may cause the larger inrush current and bigger ripple voltages.

10) The effects of ambient noise and the state of the circuit board may cause release from the current limiting state, and the latch time may
lengthen or latch operation may not take place. Please evaluate IC well on customer’s PCB.

11

~

Instructions of pattern layouts
The operation may become unstable due to noise and/or phase lag from the output current when the wire impedance is high,
Place the input capacitor(Cy) and the output capacitor (C,) as close to the IC as possible.

(1) In order to stabilize Vy voltage level, we recommend that a by-pass capacitor (Cy) be connected as close as possible to the
Vin and GND pins.

(2) Please mount each external component as close to the IC as possible.
(3) Wire external components as close to the IC as possible and use thick, short connecting traces to reduce the circuit impedance.

(4) Make sure that the GND traces are as thick as possible, as variations in ground potential caused by high ground currents at the time of
switching may result in instability of the IC.

(5) Please note that internal driver transistors bring on heat because of the load current and ON resistance of High-side driver transistor,
Low-side driver transistor

PS039901-1017 PRELIMINARY 15



, l O g Power Management ICs

AnBIXYS Company

Product Specification
IXD3263/3264

BNOTE ON USE (Continued)

<Reference Pattern Layout>

SOT-25(Front)

USP-6C (Front)

o #l sorice
l lo=*0 0“0

I 100 O0=0g

IXD3263/64

ser Ieso

CIN  EN/SS
EERSS

SOT-25(Back)

USP-6C (Back)

0000

O
o)

o 0 .€ .vas

o

«=Q 0 0 O

«*Q 00 O
O o

o o
O o

0 00 0-9

12) Zilog places an importance on improving our products and their reliability. We request that users incorporate fail-safe designs and
post-aging protection treatment when using Zilog products in their systems.
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Product Specification
IXD3263/3264

BTYPICAL PERFORMANCE CHARACTERISTICS

1) Efficiency vs. Output current

IXD32E2TEE X D325 4 TED
D2V, Woun =33V, Ko oc=00MHz]

L=AD pH[CLFEMENITAOE, G=22 p FIGRMLASSRSTHZ2EETT
Ce=10pF=2 [ER4ZIEZTEIMFES

10
= —
E = ? -
E ™ ,F" -
[T
i vf el
= e
2o )
]
2 =
i — raEEnTES
i — rEzeTss |
o |
ai i 10 100
Output Current 1oyplmal
IXD3A2EAXTEC IXDID84xTEC
MW IV, Veurm TV Eop= D]
L=47 pH{CLFG04SNIT-4RT), Gp=22 p FGRWISIRGHEZEET)
Cy=10 pF=2 (GRMISIRE1EI08AATS
o3 |
=0
fa 2 — %
& m
T P
)
w
= e
g 7~
- N -
e .
E = — T |
10 — DODEISANTEC [
o ikl e e e
0.1 1 10 100
Cutput Currant 1y plmAl
X026 TS0V I XD32B4xTED
W 2V, V=B 3W, o 220N
L=22 pH{CLFOMENIT-2RE, =22 p FGRLIEERE1HEREETT)
Co=10pF * 2 (ERM1SIREEIGATS)
10
E
E 80
sm
w P
= B
E
= n
- ]
T ’f mozesTs |
10 DG2ETS0 |
a P P lerwrerrrrrn o
ai | 0 100

Output Currant 1oy pimAl

Effician oy EFFI[%]
oS B8 588348488

Efficiancy EFFI[%]
oo BHEEBRAEEE B

XD 28 3xTEE I XDA204uTES
VpEl 2N Vou=TV, Fo=00dHz]

L= 10 H{CLAR0LENT-100), Cp=2.2 pF{ERWIS5RE1 HEZEET 1],
Ci=10 2 P2 (GRMIEETIENGKENS)

100
E __A?.#ﬁ
=22 .
i 4 .
w ¥ 7
k] i
§ 4
E
x 2 — OIS ITES |
i P —.. S Y
a L PP |
ol i 1 100
Output Current 1y [mAl

XD 32T S0/ 1 XD 204nTEC
I 2V, Vo=V, Bl 200MH]

Lmd T o H{CLFSMENITART), Gp=22 p FGRMISIRG1HZZEETT),
=10 o F=2 (GRAA SRS 1E105WAT S

‘...__“...—-— A
el -
ol Va

7z
P

FDEEEaTss

CDGEIE4NTEC: =
1
ol 1 1] 1

Output Currsnt 1o pmAl

1XD3283xTED/ IXD3A2B4xTED
DIV, Vo=V, F=ZTIMHE]

=2 2 pHCLFEMENT - ZR2), Cp=22 o F[GRMEEERSIHEEEN],
Ci=10p F=2 (GRMIBEREIENSATS)

S——

.
P

PDEIEERTED

COGIETED H
T | 113

1 10 100
Output Currsnt 1. fmAl

=
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AnBIXYS Company

IXD3263/3264

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

2] Output Yoltage we. Output Current

X303 T oE I X DA 4TSS XD 3203 TR I XD32E42TEE
Wp 2V, Vourm BTV, B =H) M=V, Vo=V, = TEE]
L=10 pHCLFEMENIT-100), Gm22 o FIGRMISIRE1HEREET 1) Lm0 HCURSOAENT-100), ol 2 o7 [ GRMIGSRE HIZEHET1)

C=10 P2 [GRAZEZTEINES G=10p P2 (GRMEIEZFIENSEEIS)

=L} 3
— —
e 3. e
&= Z =z
= a4 = wm
k) L
E = E =00 —
] ]
3
= 33 i 4.30
b B — DGIEITES 2 — DEIEETES
g 3w — mEskTss| | 3 4= — pmEskTss | |
a2 I 40 I
1 1] 109 100 1 L Ls] 109 KX
Output Current 1o dmAl Cutput Current Iyplmal
1XD3263xT S/ XD3254:TEC X036 3 TEC/ I XDA2842THC
DRIV Van=EFV, Pm=lE00HH:] DI ZV, Van=DV, Fx=1200H]
=47 pH{CLFOMENITART), G=22 p RGRMIEERE1HEREETT) L= T p HECLPEMENTART), T2 2 pF[GRMIESREIHZEE]
T e P2 (ERAIEIRIEINGAATS Ci=10p F:2 (ERWIGERE1E1DGATS)
@ =
s
W =y
EE:. & =2
= am > sin
g —_— L
" — | . |
2 a3 A =m
I T
= =
l:-ll 33 - 430
=
£ e DDEEETEC B ===
2 an H S 40
=] — OEIETSC =1
-\3.0:' | AL 4 k1 L i |||a||| i i i Lial im L L& 1 3 =i
i ] 109 1030 i 1]
Outpast Current 1, dmAl Output Current 1y plmAl
1¥D3253xT50V X D3254:TE0 1XD3283x 750V XD3264xTED
D12V, Van=33V, Fo=I00MHT] g TV, V=5V, Bea=Z200bz)
L= 2 pH{OUFOMENIT-2RZ), Gu=22 p FIGRWIERETHZZEEN) =2 2 pHCLPEMENT-2RE), Ty 2 pF [CRWMBSREIHEREL],
C=10 p P2 (RN EREE10GATE) Ci=10p P2 (CRMISSREIENGWANS)
am =30
= am = s
E E
> a4 > s
% i
3 a® ———— e 3 =m ——————— — ]
3 ]
E am E 430
= =
= — TGS ETED) - — CDEIENTSD
-1 H I 4= —
=1 S MDEDETED o — DE2ETSD
2w l 470 I
i 0] e} {le 1] i {[t] 109 o]
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IXD3263/3264
AnBIIXYS Company

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

3] Ripple Voltage ve. Output Current

IXD3M0 3T 55 (X DAIG4xTES X D303 TEC/ X D328 TEC
DREIEV, Vo=V, P TNNE] DI, Vo=, P21 NS
L=10 pH{CLFSHEMIT-100, Gn=22 p FIERMISSRE1HEZEETT) L=d 7 HCLPTENTART), Sy~ 2 pF{GRMIEEREIHREE])
Co=10pFx=Z (GRCEBZTEIDKES G=10p F-2 (GRMIEEREIENGWAT)
i) ' 1M :
Eol HOGIERTES | = DR RTEC
e CaEskTss | S.-' = OGS TSC H
k= =
s $n
] a ®
[
i- s
2| Za
7 X ]
38 \ B —
(13 ®
o m———— 1 _ﬂ—%
0 a
ai 1 | [:] 1 =N | 1 1a [ Lo x]
Cutput Current Igplmal Output Current Taglmal

IXD32EIxTEDV XD 284 TED
VLY, Var=oV, R Lo,

L=22 pH{CUFSMENIT-ZRZ), Cp=22 p FGRW1SREHZZEETT)
Co=0 P2 (GRAEREIEIDGAATE)

. I
=20 OS2 TS0 P
S a0 OS54 [
=
=
~ w0
Fm
Za
LY
73 —
] F
o PR ;
ai i 1] o)
Cutput Current 1oy plmal
4] FB Voltage ve. Ambient Temperature 151 UVLO Voltage ve. Ambient Temperaturs
X038 XD3A254 1XDI2E X D364
W12V a0
a7ed | | [ [
'3_.,_,' UL ietw Vg
"g z3 VUL Find eV el g
oo ]
B >
= E 2z
- =
E R /l"f "'l-“ =
;3? % N ——— —
m =
W aTds -
9 zs
z
0.740 1
=0 -Z5 o = = TS M iz B -z 8 = = = 9 izs
Amkient Termperature Ta[C] Ambisnt Temgeraturs Ta[C]
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IXD3263/3264
AnBIXYS Company

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

(6] Qecillation Frequency vs. Ambient Temperature

IXD325IxTEE | XDID54xTES 1XD32ETHCS X DI04 TEC
[ o= L200MHE ]
i =12 ik Vig=12V
= =
o &, e
L B
g "’d"— mp—T s
= = — |
=0 iz [
< ,.p"" & --"'#
B A 5 um
E L
3 2 o
o =]
4m =5
- = o - = 7= 09 iz -= 2= o 25 = = iwm i
Ambisnt Temperaturs Ta "C] Ambient Termgermturs “Ta[C]
X026 TEDY I XD32B4xTED
I Ty
Wyl 2V
26W
T
I:-:E o)
?:1'- z3m
E
oo f_
c
i —
& zm
-
=
ERRT
o
iTm
- = o z5 = 75 9 iz
Ambisnt Temparaturs Ta "C]
(7 Stand-by Current ve. Ambient Temperature (8] Lx SW ON Rezistance ve. Ambient Temperature
X020 XD3264 1XDI2E X D264
=1 W12
40 28
% 5
._E an = iz
v =
- &
i =28 & 1.0 _.-F""""'__-—-
a ':E -“'_—‘ |- -]
L o
Ey = .
| = - -
"g in = 2 -]
i wl Highaida S
) =
= 1 1 | | ] ====- Lavaida S0
an an : .
== B a = = TS 1] 1zs - = Q = = T L] =
Ambisnt Tamparaturs Ta Cl Ambiant Tamparaturs “Ta C]
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IXD3263/3264
AnBIIXYS Company
B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)
4 Cuiszcent Gument ve. Ambient Temperaturs
X D326 TEE XD 3254 TES 1XD32E3xTEC/ XD 3204 TEC
(o =T00MHI ] (P =) DT
W12 W12
200 r - zm I I
LALERTEE — TR

E P T E HCABARTEC
E 1 E’l =
§ 100 § im
k4 k4
g = g =

] o

-w - ] z5 £l 75 00 iz == o = = = i@ 1=
Ambiant Tempserature Ta[C] Ambisnt Temperaturs Ta C]
IXD3PE3x TS0V XD 3254 TED
Foz=220kH]
W12
2m - -

2ot — TS
! — kTS
= 120 ===
:
3
<
g
3
o =

]

= = ] 25 = 7= 1o -

Ambiant Temperature Ta[C]

{10) Internal Soft-Start Time vs. Ambient Temperature

Intarnd Soft-StartTimea e [ms]

]

=X

oo

X326 X035

=12V

==

=5 a -] = TS

Arrbient Temperature Ta[C]

{11} Extemal Soft-Start Time vz Ambient Temperature

ExtaimallSaf—StartTina tog[ms]

XD3MYXD3254
VBV, Pk Sl T o

=3 a a1 = TS

Armbient Temperaturs TalC]

100 =
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AnBIXYS Company

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

{12) PFM Current ve=. Ambient Temperaturs

[XDE264xTES IXD3254TE0
A1V, V=V, Fen=T00MEE] VRl ZW Wou=SW, Eoam ] 200NME
L=47 o HCLFRMBNITART), Cy=22u FIGRMISSRETHEREET)

Lm0 HICLFRMENT-100), Ty =2 2 o F[GRMIBERE HZEKEI1)
om0 2 P [ SR ISIDEAATT

=10 P2 (GRMWMHIEZFIEEEEIE)

=0 u
e
"E 40 Lo
3 7
T 4 '."z. 4m
: :
e 5
2 =0 ; W
£ &
o zm )
=0 zm
-0 -z= L] 25 = T 00 iz I R a = = = i) i=
Ambiant Tamparaturs Ta[C] Arbisnt Tamparaturs T C]
IXD3284xTED
2V, Vioun =V, B 200
L=g  pH{OLFEHEENT-ZRZ), Cy=22 pF|ER1ERGTHZEEN)
S0 p F 22 (ERSERGIE EWATS)
w0
2y
"E 4=0
2
o
E
=
S zm
=
(118
o
0
=
-m -zs a zs = 75 109 iz
Ambent Tamperaturs “Ta["Cl
{13] PG Detect Voltage v=. Ambient Temperature 14) PG Output Voltage ve. Ambient Temperature
XD 3253 [ XD3Z264 1¥DAE X064
W12V W12, 1mA
aTs L. ad L
e —
= o
2 ;E L E]
E am £
> E
] £ =
L :e az ___#f-
% -
> g
3 oes =
k] 9 an
o o
o o
o]
o
LT as
-0 -m o z5 ] 75 m iz - D a z5 = 75 i i=
Arrbiant Temparature Ta 'C] Ambiant Temparaturs Ta[C]
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AnBIXYS Company

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

(15) EMN/SS Voltage ve. Ambient Temperature

IXD2I2EL XD 254

V=12V
40 ; '
—_— ENAEETH
_____ EM&AZETLT
= an
7
=
& zo
m
T
=
]
.0
g -—--II-—-—--—-F-'&—
i}
oo
w0 -z o = w ] R -psn

Ambient Temperature :Ta[C]
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Product Specification
IXD3263/3264

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

{16) Load Transient Responze

IXD32BINTED, Foge=B00kHz
Wie=12W, Wour=3.00, lour=1ma—300mh

L=10 g H{CUFS0ENIT-100), T2 2p FGRALSERE1HEZEET),
G0 p P2 (GRAVIEETIEIDES)

1.0ms idiv

bur=1mA—300ma

V gur: SO0 idiv

IXD22523xTEC | foac=1200kHz
W= 2V, Wourr=S 0V, lour=1mi—00ma

L= T HCLFEMENTART), Cp=@ 2 p F{GRMISEREIHZREE],
=10 F=2 (GRMISSFREIENSAT )

1.0ms Mdiv

o= —200 M,

W gor: 50D i el

IXD3IZEINTED, foge=2200kH:z
=12, Wowr=50V, bour=1mA—300mA

L=22 p H{CLAOMBNITZRE), Cp=2 Zp FIGRMMISERE1HEZEET)
Coo=10 o P2 [GRMIGERE1EINEWATS)

[¥D3254xTES . fopc=F00KHz
W= 2V, Veur=3 O, leur=1mA—300mA,

=10 HCLFEMENT-100), Cp=E 2 o F{ERMWMIGEREIHIERE1),
Ci=10p F2 (ERMZIEZF1ESKEIS)

1.0ms/div

W gur: SOOIV div

1XD2254%TEC | fogc=1200kH:z
W= 2V, Vour=5 0, lour=1mA—300ma

=4 T pH{OUFEMENTART), G=2.2 pFGRWIEERSHZEE),
Ci=10p P2 [GRMMISSREIEIEWATS)

1.0ms idiv

lowr=1mA—200mA

V gyur: SO0 idiv

|¥03284xTED - foge=2200kH:z
W12V, Viour=5. 0V, lour=1mA—300F,

L=22 p HCLRMENIT-ZRE, Cp=22p FIGRMIZERETHEZEETT]
C=10 p P2 (GRASTREIEINSMATS

1.0ms /div 1.0ms /div
|
|
I LI . I——
Lo r=1ma —200ma, lor=1mA—300mA
Ve 500 mv/div Vgt BO0midw
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AnBIIXYS Company

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

(17) Input Transient Rezponze

IXD32EINTED | foge=0500kHz
V12018, Varr=3/, larr=310mA

L=10 pH{OUFGMENT-100, G=22 p FIGRWMIERETHZZEETT
=10 p P2 (GRAEZTEINES

1.0ms Mdiv

V=12V —18v

Vour: S00m\idiv

IXDI2EINTEC | frpn=1200kHz
W= 218, Wour=3, bur=300mA

L=47 o H{CLAMBNITART), Cy=22p FIGRMISERE1HEREET)
om0 o P2 [ERAASERETEINGAATE)

1.0ms Adiv

V=12V — 18V

W gyur: SO0 idive

1¥03253xTE0 . foar=2200kHz
Wi V=13, Vaur=3, bar=300mA&

L2 2 HCLPEMENT-ZRZ), Cp=2 2 p F{GRMIEEREIHZEE 1)
Ci=10p F=2 [GRMISSFREIENSWAT )

1.0 /div

V=12V —18V

Vogr: SO0 fdiv

V12V —18V

1XD32E4xTES, fogn=000kHz
Vi 12180, Viarr=3, larr=200mA

L=10 g H{CUFRMENIT-100, Gy =2 2 p FGRMISSRETHEZEBET)L
Co=0 pF=2 (GRAEETIEINGETS

1.0ms/div

it ————————

V gur: SO0 M idiv

IXD2254%TEC | fopn=1200kH:
W= 1218, Viorr=3, ler=300mA

L=AT p HCLRRMENITART), Cy=22p FGRMISERETHE2BET]
Cym0 e P2 (GRAASIRETEIDSMATS

1.0ms idiv

V=12V — 18V

Vgyr: SO0 miv/div

IXD3Z04xTED, fogo=2200KHz
Vi 218, Varr=3¢, larr=300mA

L=22 p HCLRMENIT-ZRE, Ch=22p FGRMISERETIHE2BET]L
C=10 p P2 (GRAASIRETEIDSAATS

1.0 idiv

Vi 127 —18V

W our: 500 idiv
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Product Specification
IXD3263/3264

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

(18] EMN/S5 Rising Rezponze

IXDI2GIHTED | foen=500kHz
Wie=12Y, V=012V, Vour=3V, kum=300mA

=10 g H{CUFS0AENIT-100), Sy 2p FGRAASERE1HERERE 1),
C=0 p P2 (GRMIEETIEIDGEE)

200 /div

EN/EE=0V—12V

1XD3263xT5C - foc=1200kHz
Wm0, Wemm0—12V, Vieur=5W, boum=300M4

L=dT o HCLFSMENITART), Cp=22 p FIGRMSRE1HZZEET)
C=10 P2 [GRA1SIREIEINGAATE

200ps div

EN/3E3=0V—12V Vowr © 2 idiv

[XD3ZE3xTED, foge=2200kHz
V=12, V=012V, Vour=3V, kum=300mA

=2 2p HCUPEMENT-IRE), Cp=22 o F{ERMIEEREIHZEE)
Co=10p P2 [GRASEREIEDSANTS)

200 idiv

EN/ESE=DV—12V Vor - 2V idiv

X028 4T85 . foge=BDDkHz
V=12, V=012V, Vour=5W, kur=300mA

L=10 g H{CLFSMENIT-100, Sy =2 2 p FERMISERE1HEZEET 1),
G0 p P2 [GRAZIETIEINGES

200ps idiv

EN/BE=0V—12V W o © 2V div

I¥D3264xT5C . foec=1200kHz
e 12, Vgm0, Viour=5W, beur=300mA

LA T o HCLRMBNITART), Cpo=2 2p FGRMISERETHEZEETT],
C=10 2 P2 (GRASSRESIEIDSMATS

200ps/div

EN/S5=0V—12V Vowr : 2V idiv

[XD3284xTED | foge=2200kHz
=129, V=012V, Wour=3Y, kur=300mA

L=2 2 p H{OLFEMENT-ZRE), Cp=2.2 o F[SRMISEREIHEERE! 1)
Tl Fad (M IEEREIE EWATS)

200ps/div

EN/EE=0V—12V Voour @ 2V idiv
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An n | XYS Cc

~\f
1Y

BPACKAGING INFORMATION

@SOT-25 (unit : mm) @USP-6C (unit : mm)
1.820.05
I
!
3 i
< [ R — S —
29402 g !
+0. N !
04 —0b5 ClNi

I‘ Jpin INDENT

0~0.1

0.6MAX

0.2MIN
i
o
=

1
000
70005
|

—

|

!
L r

|

E_

L1Ji0
1.3MAX

=1

El_
]

Myg» 0.20%0.05

0.10+0.05 1.4+0.05
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BPACKAGING INFORMATION (Continued)

@SO0T-25 Reference Pattern Layout (unit: mm)

2.4

@USP-6C Reference Pattern Layout (unit: mm) @USP-6C Reference Metal Mask Design (unit: mm)

2.3
0.45 . 35 0. 35
{
1 1
BN N i T 1=
s HAA -2 qéi:—~+—-f—~,—-j—~—u— 5%
N : S ! R :
%2773 o F—ef3---1g--EIEE
L0
o : s . | .
t T
g. 16 D.[I5
0 ”
) 0.8
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B MARKING RULE

@SO0T-25/ USP-6C
(*) SOT-25 has a dot mark, which is printed under MARK (D (refer to drawings below).

@SOT-25 (Under dot) QUSP-6C
IZ| Enlarge | |@
S (EDNRINEN d 1] Etl :
(RO ONOINCN | I— e
\\ 1 """"""

[ ) - i
L] 7/ H
S s

D@ represents products series, products type, Oscillation Frequency

MARK OSCILLATION

>3 SERIES | TYPE FREQUENCY PRODUCT SERIES
1] 1| A | IXD3263 A 5 IXD3263A755xx-G
1|1 | B | IXD3263 A C IXD3263A75Cxx-G
1| 1| C | IXD3263 A D IXD3263A75Dxx-G
1| 1| D | IXD3263 B 5 IXD3263B755xx-G
1| 1| E | IXD3263 B C IXD3263B75Cxx-G
1)1 F | IXD3263 B D IXD3263B75Dxx-G
1|1 | H | IXD3264 A 5 IXD3264A755xx-G
1| 1 | K | IXD3264 A C IXD3264A75Cxx-G
1)1 L | IXD3264 A D IXD3264A75Dxx-G
1|1 | M| IXD3264 B 5 IXD3264B755xx-G
1|1 | N | IXD3264 B C IXD3264B75Cxx-G
1|1 | P | IXD3264 B D IXD3264B75Dxx-G

@® represents production lot number

01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ in order.
(G, 1,3, 0, Q, W excluded)

* No character inversion used.
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Customer Support

To share comments, get your technical questions answered, or report issues you may be
experiencing with our products, please visit Zilog’s Technical Support page at
http://support.zilog.com. To learn more about this product, find additional documentation, or to
discover other fac-ets about Zilog product offerings, please visit the Zilog Knowledge Base at
http:// zilog.com/kb or consider participating in the Zilog Forum at http://zilog.com/forum. This
publication is subject to replacement by a later edition. To determine whether a later edition
exists, please visit the Zilog website at www.zilog.com.

Warning: DO NOT USE THIS PRODUCT IN LIFE SUPPORT SYSTEMS.

LIFE SUPPORT POLICY ZILOG’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS
CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS PRIOR WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF ZILOG CORPORATION.

As used herein Life support devices or systems are devices which (a) are intended for
surgical implant into the body, or (b) support or sustain life and whose failure to perform when
properly used in accordance with instructions for use provided in the labeling can be reasonably
expected to result in a significant injury to the user. A critical component is any component in a
life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or system or to affect its safety or effectiveness.
Document Disclaimer ©2017 Zilog, Inc. All rights reserved. Information in this
publication concerning the devices, applications, or technology described is intended to
suggest possible uses and may be superseded. ZILOG, INC. DOES NOT ASSUME
LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE
INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT.
ZILOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY
INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION,

DEVICES, OR TECHNOLOGY.
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