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Features

Space Saving MicroPak™ (1.6 x 2.1mm)
USB 1.1 Signal Switching Compliant
3db Bandwidth: >350MHz

Maximum 1.15Q Ron at 4.5V Ve and 4Q for
2.7V Supply

0.3Q Maximum Ron Flatness for +5V Supply
Broad Vcc Operating Range: 1.65V to 5.5V

May 2024

FSUSB11 — Low-Power, Full-Speed (12Mbps) Switch

Description

The FSUSB11 is a high-performance, dual Single-Pole
Double-Throw (SPDT) switch designed for switching
USB 1.1 signals. The device fealuras ultra-low on
resistance (Ron) of 1.15Q maxinium <! 4.5V Vcc and
4.3Q at 2.7V supply. High bandwidth ana ultra low (Ron)
make this switch able t¢ pass bcii USE low- and ifull-
speed signal with minirnum. signal aisioraon. Thie device
is fabricated withi sub-iiicron ©MOS technoiogy to
achieve fast cwitching specds 2nd desigried for break-
before-make operation. The seleci input is TTL-level

|  Range |

Fast Turn-On and Turn-Off Time compatible

Break-Before-Make Enable Circuitry

Over-Voltage Tolerant, TTL-Compatible

Control Input
Applications

Cell Phones, PDAs, Digital Czirierac, Noiwehook

Computers
Ordering Infarme ion

I » . \ \
_pcrating | @k ‘ Packi

t N ar | T «/Eco acking

Part Nunmer | emperature | iosas | Package Method

FSUL MMTCX: -40 to.+85°C | RoHS

FoUSB111 10X | -40t0+85°C | . PorS J_'i(i-l._ead, MicroPak™, JEDEC MO255,1.6 X 2.1mm | Tape and Reel

14-Lead Thin Shrink Small Outline Package
(TSSOP), JEDEC MO-153, 4.4mm Wide

Tape and Reel

@ For Fairehild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.

Baseband ;- TX/RX

processi

full speed

Shared pin
connection

S

Figure 1. Block Diagram

MicroPak™ is a trademark of Fairchild Semiconductor Corporation.

© 2005 Fairchild Semiconductor Corporation

FSUSB11

* Rev. 2

www.fairchildsemi.com

YouMs (sdqgt) peads:ling ‘JIemod-mo1— IT9SNSH



Pin Configuration

D+ —1] U
GND —2
D1+ —
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NC /|

(14 Vce
135 S2
-2 Doy
L Vee
(10 549
9 Do.
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Analog Symbol

Pin Descriptions

Figure 2. TSSOP Pin Assignment (Top View)
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ﬂ
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Figure 3. Micropak

Figure 4.

Analog Symbol

D- Do.

Vee

ind ‘Jemod-mo1 — TT9SNSH

YouMs (sdqngt) peads:

L

ssigoment (Top View)

TgsoP Pin # 4_ VllcroPakT'V' Pin # Pin Names Description
1,3,4,6,9,12 1,3,4,6,7,9 D+, D4+, D-, D1-, D2., Do+ Data Ports
2,5 10 GND Ground
7,8 NC No Connect
10,13 2,8 S1, Sz Control Input
11, 14 5 Vce Supply Voltage
Truth Table
Control Inputs Function

Low Logic Level

D4 Connected to D+/D-

High Logic Level

D, Connected to D+/D-

© 2005 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device

reliability. The absolute maximum ratings are stress ratings only.

1. The input and output negative voltage ratings may b
observed.

2xconde

Recommended Operating ©anc fic!

The Recommended Operating C
operating conditions are specified fo ensu

Symbol Parameter Min. Max. Unit
Vce Supply Voltage -0.5 6.0 \Y,
Vs Switch Voltage -0.5 Vee +0.5 \%
Vi Input Voltage" -0.5 6.0 v
lik Input Diode Current -50 mA
Isw Switch Current 200 mA ‘
lswpEAK Peak Switch Current 4( o mA |
(Pulsed at 1ms Duration, <10% Duty Cycle) [
Tste Storage Temperature Range -65 150 —| _"C |
Ty Maximum Junction Temperature +460 l C
TL Lead Temperature (Soldering, 10 Seconds) ) +260 W\ °C
ESD | Human Body Model, JESD22-A114 h N\ KV
Note: N\ g N~

if the ihiput arid cutput diode current ratings are

iditione table defines the conditions for actual device operation. Recommended
opumal perforiance to ihe datasheet specifications. Fairchild does not

2. Unused inputs mus’ be heid HIGH or LOW. They may not float.

recommend exceeding theiii or decignino 1o Abseluie Maximum Ratings.
Symbol Parameter Min. Max. Unit
Vee awer Suoply v Y 1.65 5.50 Vv
Vw | Control! put Voltagg‘ \ \ vV 0 Vee Vee
o Vsw N ‘—Witun Inpuit ‘Joﬁa_g;e— ;- AY 0 Vce Vee
B Ta __Uper::iing_"e_mpera\ure-— — \ -40 +85 °C
Note \ < )

© 2005 Fairchild Semiconductor Corporation
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switch

o0

4.~ ARoN = Ronmax - Rennia measured at identical Ve, temperature, and voltage.
Flatness is defined ac ine difference between the maximum and minimum value of on resistance over the
specified range of conditions.

T
. . )]
DC Electrical Characteristics %
Unless otherwise specified, typical values are at +25°C. E
Ta=-40 t n
L. TA=+25°C A_8- oCO . |
Symbol Parameter Conditions Vee (V) +85 Units -
Min. | Typ. | Max. | Min. | Max. g
_ 271036 2.0 T
Vin Input Voltage High V o
45t055 4.0 =
v lirout Veliage L 271036 v X
nput Voltage Low
" P 9 451055 T
[ Control Input Leak Vin=0V to V. =/ 038 A 3
ontrol Input Leakage =0V to —]
" P 9 " e 451055 H ] 1%
. U EEEVA=S) D
InoorF), | Off-Leakage Current of Port | A=1V, 4.5V, B or ) o ‘n R o
Ino(orr) | D1 and D, Bi=1V, 4.5V 5.5 50 | | o\ Q
VAN %] ~~
A=1V, 4.5V, By or =
- ) ) N
Poef© - Lecl e G g Bi=1V, 4.5V or 55 50 50 ‘ 4000 100 | nA =
Port D .
Floating | (=3
lour= 100mA T @
ouT= , - n ~
. D1 or Dy=1.5V 2 2.60-{ 4.00 4.30 | —
Micropak —————— — — Va | \, %’
lour= 100m 4. .95 | 1.5 130 =
Switch On D1 or D2=5.5\ | p=
Ron ) 3) Lo\ - \» e o 2
Resistance lout= 100mA, P Q
Y 2; [2.¢ l 4.50
TSSOP o X, va \\ S
ou Ui,
 olB=3.5v a5 (] \ 150 | 3.00
On Resistance  Miciopak [ _ oo 0 | | 006 012 0.15
ARon | Matching Betveen [ = 2V o | 45 ST T Q
Channel® TSSOr | Diror D2=3.5V . 0.07 0.30
R v g;;OOﬂA__[:or .,_—
6 . |D=0v, 075V, 1.8v L 27 14
RrLaTon) | 0 Resistance Flatness™ 7 S\ ¥ Q
’ louT=700mA B, 0F 45 02| 03 0.4
[B1=0V, 1V, 2V ' ' ' '
=0\ 3.6 0.1 0.5 1.0
Juiescent Supply Cdrrerit X" SO/ or Vee, WA
NG « X ~NY 5.5 0.1 0.5 1.0
Notes:
3. On.ssistance is determined by the voltage drop between D and Dn pins at the indicated current through the

© 2005 Fairchild Se
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AC Electrical Characteristics
Unless otherwise specified, typical values are at +25°C.

oo Ta=-40to
. Ta=+25°C o . .
Symbol Parameter Conditions Vee(V) +85°C Units | Figure
Min. | Typ. | Max. | Min. | Max.
D1 or D2=1.5V,
R.=500, C,=35pF | 27 10386 50 60
t Turn-on Time ns Fiqure 5
ON  I'S-to-Bus B 9
D1 or D2=3.0V,
Ri=500, C,=35pF | 451055 35 30
D1 or D2=1.5V, 4
R=500, C,=35pF | 27 1036 20 0
t Turn-off Time — S Figure-5
OFF | S-to-Bus B ' va
D1 or D»=3.0V, ‘ |
Ri=500, C,=35pF | 451055 15
D1 or D2=1.5V, T
R.=500, C=35pF | 271036 [ A
Break-Before-Make N B 1 \_ - =\
e8| Time ! ns .| Figure 6
D1 or D2=3.0V, - - ‘ |
R.=500, C,=35pF | 4910 20 1 |
= e —
a cn .y C=1.0nF 2 /1036 | 20 | | . o .
arge Injection ) B N NV, "\ P G p igure
Vo0V, Ren= Iz.5 053 10| |
_ |27 70 | \ ,
ORrr | Off Isolation f=1Hz, Ry =50Q N7 = S\ dB Figure 7
|45105.5 70" |
Z \ A =\
w 2.7103.6 | 75
Xa |t IMHZ RL=500  — — : dB | Figure7
i | J_A St05.5 -75
N\ 271938 350
N 3atl Rancwiath RI=50Q | N\ MHz | Figure 10
| | 454055 350
Ush RPoiatea AC Elecirical Characieristics
Unless otherwise specifico, typical values are at 25°C.
' | . Ta=+25°C , ,
Symbol Parameter | Conditions Vee (V) - Units | Figure
| Min. Typ. | Max.
| Rs=39, C.=50pF, tr=tr=12ns 2.7103.6 0.15 .
tsko) | Skew at 12Mbps AT e ns Figure 11
Rising/Fall Time ero 2.7t03.6 30 .
tsk®) | Mismatch (Duty Cycle=50%) 15055 5 ps | Figure 12
2.7t03.6 1.7
. Rs=39, C|_=50pF, tR=tF=12ns at .
T, Total Jitter 15 ps Figure 12
12Mbps (PRBS=2" 1) 451055 16
Capacitance
Ta=+25°C
Symbol Parameter Conditions Vee (V) - Units | Figure
Min. Typ. | Max.
CiN Control Pin Input Capacitance |f=1MHz 0.0 3.5 pF Figure 9
Corr | Dn Port Off Capacitance f=1MHz 4.5 12.0 pF Figure 9
Con D Port On Capacitance f=1MHz 4.5 40.0 pF Figure 9

YouMs (sdqngt) peads:
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AC Loadings and Waveforms

C 'de f LA

VT m———!
0.9xVout
-1

1d stray capacitance.

Figure 6. Break-Before-Make Timing
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Figure 7. Off Isolation and Crosstalk

n
)]
C
9]
o8]
|_\
Vee T
| Control 3V lR=tF=25ns —
Input —50% o
Vee o/ s
v D1 or Dz 2 D »
B ! Vout o
| RL CL =
| 500 :I: 35 pF @
S | =
|D - — — T
GND Switch 0 c
Output =
L )
— - ©
- Note: %
Note: 7. Logic input waveforriic inveried for swiiches that have o
6. CL includes fixture and stray capacitance. the opposite logit sen: -
Figure 5. Turn On/ Turn Off Tiiing E
O
o
n
N—r
V(;c cgn
v D4 Vee §
B . 4 D Vout 3 R
D2 4 A Control ! =008
: L S VI ' {R=tF =25
" &n rR=tg=25ns

V
OFF-ISOLATION = 20 log %;l

v
ON-LOSS =20 log —QdT

CROSSTALK - 20 log “'%LI‘
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. )]
AC Loadings and Waveforms (Continued) %
o9)
Vee AVouT # =
Vourt |
Vce -
RGEN o
I D +- VouT IN g
, 10752 o OFF OFF g
Y Tt ON S
GEN_— S L =
i GND = 1)
= % OFF ON i
Control IN OFF g
Input X
— Note: | U)
- 9. Q=(AVour) (CL). '8
Figure 8. Charge Injection 8
~—
=
N
<
J__| }—+ =]
= — 2
= (,,
D Signai - l -—
0 q(:ral . _Ll:;(ﬁ _—E_—. Analyzer i
S ov Q ; ] g e %
capaciTancel_o ) | N /1—|‘ R = s 3 j_
METER r ~C Logic Inpt = TREJND | =
| D1 or D, | OV erVee T
f=1MHz — —
 ——
’I_
Figure 9. On/off Copacitance Measurement Setud Figure 10. Bandwidth
L1 +orDoy i?b_dljsm
Y
N+ = AW e e e oy
Rg 0q_0rDa_ I—J | e L
DIN- —ANN—=~ === =— OUT-
| iy :L: CL
12| -
| .
Sy ¥
ViLteViy
Figure 11. Skew Test
Rise Time Fall Time
D+ —
10% 10%
D _ tr-tF
M~ min(tg, tF)
Figure 12. Rise/Fall Time Mismatch Test
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Physical Dimensions
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Figure13.

the-warranty therein, which covers airchild products.

http:/Awww.fairchildsemi.com/packaging/.

Tape and Reel Specification

http:/mww.fairchildsemi.com/products/logic/pdf/microj

LTT:JT&,

DETAILA = (0.
0.65 (0-36)
0.55
0.35
0.25 1
|

0.05
0.00

[ Toto@icialB
ﬁ} 005 ¢

ALL FEATURES

KEEPOUT ZONE, NO TRACES
) OR VIAS ALLOWED

0.50 ‘« »‘ ‘« (0.25) 10X

RECOMMENDED LAND PA TTERN

0.35
0.25

DETAIL A 2X SCALE

\
|
AN

NOTES
A.-PACKAGE CONFORMS TO JEDEC
REGISTRATIUN-110-255, VARIATION UABD .
2. DIMENEIONG ARE IN MILLIMETERS.
C. DIMENGIONS AND TOLERANCES PER
ASME ¥14.5M, 1994.
O\(PRESENCE OF CENTER PAD IS PACKAGE
SUPPLIER DEPENDENT. IF PRESENT IT
IS NOT INTENDED TO BE SOLDERED AND
HAS A BLACK OXIDE FINISH.
E. DRAWING FILENAME: MKT-MAC10Arev5.

10-Lead, MicroPak™, JEDEC M0255,1.6 X 2.1mm

Yyoums (sdqmngt) peads:
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pak_tr.pdf.

Package diawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the i=vision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
ar.ohtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:

Package Designator

Tape Section

Cavity Number

Cavity Status

Cover Type Status

Leader (Start End) 125 (Typical) Empty Sealed
L10X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
© 2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
FSUSB11 » Rev.2 8



Physical Dimensions

0.43 TYP+

A
A. CONFORMGS 1O JEDEC REGISTRATION MC-152, J‘ 6+
VARIATION AB, REF WOITE 6 :
B. DIVENSIONS AR E IN MILLIMETERS DETAIL A

C./OIMENSICH S ARE EYCLLSI\/E OF RURRS, MOLD FLASH,
Ao BAR EXTRUSIONS
D). QIMEN‘ 1.?aléllzNG AND TOLERANCES PER ANGSI

E. LANDPATTERN STANDARD: SOP£5R640X110-14M
F. DRAWING FILE NAME:MTC14REV6

the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/

PIN #1 [DENT. 0.4%‘ ‘f 510
LAND PATTERN OMML 110N
LA
ALLLEAD TIPS e SEE Ok
‘-ZMAﬁ (' [9%% 16 L
f L W " 0:09-0.20
Yﬂtﬁiiujiliﬁj \ a < wn @
E I _ T
L o 100.05
o 65 o 19 0.30
0.13% AB& C& | ‘7@%“' {OP & BGTTOM
R0.09 min \ // Y ‘3
0°-8°
NOTES: AN

Figure 14. 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please nate the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically

ind ‘Jemod-mo1 — TT9SNSH
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FAIRCHILD
]
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TRADEMARKS

The fallowing includes registered and unregistered tradermarks and senvice marks, owned by Fairchild Serniconductor andfor its glabal subsidianes, and is not
intended to be an exhaustve list of all such rademarks.

AccuPower™ Flashivriter™ Power-SPM™ SYSTEM
AULD-SPMT™ FRsm™ PowerTrench GENERAL @
Build it Mow™ F-PFS™ PowerysT m‘e Power Franchise
CarePLUS™ FRFET® o Programmahle Active Droop™ o) wer
CorePOWER™ Glohal Pawer Resource OFET® franchise
CROSSVOLT™ Green FPS™ Qg™ TinyBoostm™
CTL™ Green FPS™ e-Series™ Quiet Series™ TiryBuck™
Current Tragsfer Lagic™ G g™ RapidConfigure™ TinyCaIcT;
EcoSPARK GTO™ f Ti ic
Efficienthlax™ Intellivaxm ‘).”" o YR
EZ ST CH Ts ISOPLANAR™ S_avmg our world, TmyWANIKAY at a time iy Powe

hi SignalWise™ ; p
MegaBuck™ FCUEA, P

- MICROCOUPLER™ T e
DEUXPEED™ : SMART START™ . .
® MicrPak 2 T2 ECURREN s
Fairchild® MillerDrive™ ngE;,lejm wserhes™
Fairchild Semiconductor® Mot@DnMaxT":M SupersCT™ 3 "a‘
FACT Quiet Series™ g;%[_%%f\ﬂc@ SupersOT™. 6 Idh_;;r».-s
FACT® N SuperSCTIRg IHC
FAST® OF'T%F'LANAR SupreMOS Ultra FRFET™
FastvCore™ Syl L TTM UniFET™
FETEench™ . yrc-Logk WWie )
FOP SFEM Vislaihl gz
naom

* Trademarks of System General Carporation, used under licerice by Fairchi ol Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCHDUCTCR RESERVES THE RIGHT TO Liake ESWITHOUT FURTHER NCTICE T O ANY PROCUCTS HEREIN TO IMPROWE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHIL DO S MNOT ASSUME ANy LIABILIT Y ARISING QLT GF THE APPLICATICN CRUSE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCE S [T CONYE CANT HICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS COF OTHERS. THESE
SPECIFICATIONS DO NJT EXPAND THETE WS OF FAIRCHILD S WORLDWIDE TERMS AMD COMDIMTIONS, SPECIFICALLY THEWARRANT Y THEREIN,
WHICH COVERS THESE PRODUCT

LIFE SUPPORT POLICY

FAIRCHILD'S PROD! WRE WOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS [N LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTE | APPROWVAL CF SAIRCHILD SEMICONCUCT OR CORPCRATICH.

As used herc
1. Life supp ot devices or vstemns are devices or systems which, {a) are
=d fur surgic Wlant into the body or (b suppartor sustain ife,
and o whooo failure to_perform when praperly used in accordance
with inciuctions for use provided in the labeling, can fe reasonahly
2xpects o to result in a significant iniury of the user.

. A cntical component in any component of a life support, device, or
systemn 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.

ANTI-C OUNTERFEITING POLICY
Fairchild Semicancuctor Comoration's An-Countzrfeiting Folicy . Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, vy fairchild semi.cam,
under Sales Support.

Courterfeiing of semicondudtor partsis 3 orowing problem inthe industry. All manufacturers of semiconductor products are experiencing counterfeiting of their parts.
Customiers who inadvertently purchiase counterfeit parts experence many problems such as loss of brand reputation, substandard performance, falled applications,
anrd increased cost of produdion 2no manufactuing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distributors who are
listed by country on our web page dted above. Products custormers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may anise. Fairchild will nat provide
any warranty coverage or ather assistance for parts bought from Unauthonzed Sources. Fairchild is cormmitted to cormbat this global problem and encourage our
customers to do their partin stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information . )
any manner without notice.

Formative [ In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Praduction Semiconductor reserves the right to make changes at any time without natice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

No ldentification Nesded at any time without notice to improve the design

Full Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor

Chsolete The datasheet is for reference information only.

Mot In Production

Rev. 143

Yyoums (sdqmngt) peads:

© 2005 Fairchild Semiconductor Corporation
FSUSB11 « Rev. 2 10

ind ‘Jemod-mo1 — TT9SNSH

www.fairchildsemi.com



p—— —_—

! ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
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