MICROCHIP

HV209

12-Channel High Voltage Analog Switch

Features

- HVCMOS® Technology for High Performance

» Operating Voltage of Up to 200V

» OQutput On-resistance Typically 22Q

* Integrated Bleed Resistors on the Outputs

* 5.0V to 12.0V CMOS Logic Compatibility

» Very Low-quiescent Current Consumption (-10 pA)
» -58 dB Typical OFF-isolation at 5.0 MHz

* Low Parasitic Capacitance

« Excellent Noise Immunity

 Flexible High Voltage Supplies

Applications

* Medical Ultrasound Imaging
* NDT Metal Flaw Detection
» Piezoelectric Transducer Drivers

Package Types'

Description

The HV209 is a 200V low charge injection 12-channel
high voltage analog switch configured as 6 SPDT
analog switches intended for medical ultrasound
applications.

Bleed resistors are integrated on the output switches to
eliminate the charge built up on the piezoelectric
transducers.The bleed resistors are at a nominal value
of 35 kQ. Using HVCMOS technology, this device
combines high voltage bilateral DMOS switches and
low power CMOS logic to provide efficient control of
high voltage analog signals. The outputs are
configured as single-pole double-throw analog
switches. Data is shifted into a 6-bit shift register using
an external clock. The LE latches the shift register data
into the individual switch latches. A logic HI connects a
switch common YX to SWX. A logic LOW connects YX
to SWX. A logic HI in CL resets all switches to SWX
simultaneously.

48-Lead LQFP
(Top View)
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See Table 2-1 for pin information.

alternative.

1 Notice: The LQFP package is not recommended for new designs. Please use TQFP package as an

© 2022 Microchip Technology Inc. and its subsidiaries

DS20006712A-page 1




HV209

Functional Block Diagram
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HV209

1.0 ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGST

LOGIC SUPPIY, VDD -eeeertiteeeiiieitt ettt ettt ettt a ettt e ettt e e ae e e bt e et e nne e s e nreenan e e e -0.5V to +15V
SUPPIY VORAGE, VEP—VNN erieeirriir it e +220V
Positive High Voltage SUPPIY, VPP . ..ooiiiii e e s -0.5V to +200V
Negative High VOItage SUPPIY, VNN ««eerereerrrmimmiieeiie et e e ene e +0.5V to —200V
LOGIC INPUL VORAGES ...ttt e e e e es -0.5V to Vpp +0.3V
ANAI0G SIGNaAl RENGE, V|G -+ nveerrrerurieritiaiie ittt sttt ettt ettt ettt sh ettt ae e e bt e sae e et see e e bt e nae et e e naeeenes VNN fo Vpp
Peak Analog Signal CUrrenNt/CRANNEL ...........oooiiiiiiiiii ettt e e et e e e e et e e e e e s natee e e e e sntaeeeessensaaeeaens 3A
Storage TEMPEratUre, T ..couui i et e e e ne e -55°C to +150°C
Power Dissipation:

48-Lead LQFPITQFP ...ttt ekttt et b e e b et e bt e eae e e b e e s he e eab e e sb e e et e nbeesabeesbneenbeeneee 1w

T Notice: Stresses above those listed under “Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Parameter Sym. Min. Typ. Max. Unit Conditions
Positive High Voltage Supply Vpp +40 — VN 200 \Y, Note 1
Negative High Voltage Supply VNN -10 — -160 Vv Note 1
Logic Power Supply Voltage Vpp +4.5 — 13.2 \Y Note 1
High-level Input Voltage ViH 0.8 Vpp — Vb \
Low-level Input Voltage Vi 0 — 0.2 Vpp \Y,
Analog Signal Voltage Peak-to-Peak Vgig | VNN F10V | — Vpp —10V \Y Note 2

Note 1: Power-up/power-down sequence is arbitrary except GND must be powered up first and powered down
last.
2: Vg g must be within Vyn< Vg g<Vpp or floating during power-up/power-down transition.

© 2022 Microchip Technology Inc. and its subsidiaries DS20006712A-page 3



HV209

DC ELECTRICAL CHARACTERISTICS

Electrical Specifications: Over recommended operating conditions unless otherwise noted.

0°C 25°C 70°C
Parameter Sym. Unit Conditions
Min. | Max. | Min. | Typ. | Max. | Min. | Max.
— |30 | — |26 |38 | — |4 | Q [l§g=5mMA |Vpp=+40V
— |25 | — | 22| 27 | — | 32 | Q |lgg=200mA|VnN=-160V
Small Signal Switch R — |25 | — |22 |27 | — | 30 | Q |Igg=5mA |Vpp=+100V
ON-resistance ONS T T [ — [ 18] 24 | — ] 27 | @ |igg=200mA]|Vnn=-100V
— | 23 | — | 20| 25 | — | 30 Q |lgig=5mA Vpp = +190V
— | 2| — |16 |25 | — | 27 | Q |lgg=200mA|VNn=-10V
Small Signal Switch . . . o, |lsw=5mA, Vpp=+100V,
ON-resistance Matching ARons 20 5|2 20 | % VN = —100V
Large Signal Switch - -
ON-resistance Rone | — | = | = || = | = | = | @ |Vsie=Vrr 10V Isic=1A
Output Switch Shunt o o Output Switch to Rgnp
Resistance RinT 20 | 35| 50 kQ IriNT = 0.5 MA
DC Offset Switch OFF — |5 | —| — |5 | —| 5 |mV
VOS No Ioad, RGND =0V
DC Offset Switch ON — |5 | —| — |5 | —| 5 |mV
Positive HV Supply
Current bpq | — | — | — | 10180 | — | — 1A
Neaative HY Suppl All SWs off
egative upply I 5 |
Current INna 10 =50 bA
Positive HV Supply
Current bpq | — | — | — | 10180 | — | — 1 bA
- All SWs on, Iy =5 mA
Negative HV Supply | 1210l s0 | — | — A
Current NNQ H
Switch Output Peak
Current Isw | — 3 — | 3 2 — 2 A | Vg duty cycle <0.1%
Output Switching — EMo
Frequency fsw — | — | — | — | 50 | — | — |kHz |Duty cycle =50%
Vpp = +40V
— 6.5 — — 7 — 8 mA VNN = _160V 50 kHz
_ output
lop Supply Current pp | — | 4 | —| —| 5 | —|55|mA xpp B +100V switching
NN = —100V .
=190V | with 1o load
_ S _ Vpp =+ with no loa
4 5 55 | mA Vo = ~10V
. . . _ Vpp = +40V
6.5 7 8 mA Vg = —160V 50 kHz
_ output
Inn Supply Current W | — | 4 | —| —1] 5 | —|55|mA Vep B +100v switching
VnnN = =100V f
Vpp = +190V riﬂuenlcy d
— — | — _ PP~ with no loa
4 5 55 | mA Vg = —10V
Logic Supply Average Current | Ipp — | 4 — | — 4 — | 4 | mA |foik=5MHz, Vpp =5V
Logic Supply Quiescent
Current bpq | — | 10| — | — | 10 | — | 10 | pA |—
Data Out Source Current Isor |0.45| — [045| 07| — |04 | — | mA |Voyr=Vpp-0.7V
Data Out Sink Current Isng [045| — (045107 | — |04 | — | mA |Vour=0.7V
Logic Input . | . .
Capacitance CiN 10 10 10| pF
DS20006712A-page 4 © 2022 Microchip Technology Inc. and its subsidiaries




HV209

AC ELECTRICAL CHARACTERISTICS

Electrical Specifications: over recommended operating conditions Vpp = 5V, unless otherwise noted.

0°C +25°C +70°C
Parameter Sym. Unit Conditions
Min. | Max. | Min. | Typ. | Max. | Min. | Max.
Set-up Time before LE tsp 150 | — | 150 | — _ 150 | — ns |—
Rises
Time Width of LE twe [ 190 — |10 — | — 150 — | ns |—
Clock Delay Time to Data oo — 1150 — | — | 150 | — | 150 | ns |—
Out
Time Width of CL twel %0 | — |10 — | — |150| — | ns |—
Set-up Time Data to Clock tsu 15 | — | 15 8 — | 20| — | ns |—
Hold Time Data from
Clock th 35| — |3 | —| —|3]| —|n |—
0,
Clock Frequency foLk — 5 — | — 5 — 5 |MHz 50% d_uty cycle,
foata = foLk/2
. - _ _ _ VS|G = Vpp -1 OV,
Turn ON Time ton 5 5 5 Ms R, = 10 kQ
. _ _ _ _ VSlG = Vpp -1 OV,
Turn OFF Time torr 5 5 5 us R, = 10 kQ
— | 20 | — | — | 20 | — | 20 |V/ns|Vpp=+40V, VN = -160V
Maximum Vg Slew Rate | dv/dt — |20 | — | — | 20 | — | 20 |Vins|Vpp=+100V, Vyy=-100V
— | 20 | — | — | 20 | — | 20 |V/ns|Vpp=+190V, Vy =—-10V
) -30| — |-30|-33| — |-30| — | dB [f=5MHz, 1kQ/15 pF load
OFF lIsolation Ko
58| — |-88| — | — |-58| — | dB |f=5MHz 50Q load
Switch Crosstalk Kcr -60| — |-60|-70| — |-60| — | dB |f=5MHz 50Q load
Output Switch Isolation 300 ns pulse width,
Diode Current o — | 300 ] — | — | 300} — ]300 | mA 5, duty cycle
OFF Capacitance _
SW to GND CsgoFr) | S 17 5 12 17 5 17 | pF |0V, f=1MHz
ON Capacitance _
SW to GND Csgony | 25 | 50 | 25 | 38 | 50 | 25 | 50 | pF |OV,f=1MHz
, +Vgpk | — | 150 | — | — | 150 | — [ 150 | mV
Output Voltage Spike RLoap = 50Q
~Vegpk | — | 150 | — | — | 180 | — | 150 | mV
TEMPERATURE SPECIFICATIONS
Parameter Sym. ‘ Min. ‘ Typ. ‘ Max.‘ Unit | Conditions
Temperature Range
Operating Free-air Temperature Ta 0 — | +70 | °C
Storage Temperature Ts -85 | — |+160| °C
Package Thermal Resistances
48-Lead LQFP CE — | 52 | — |°C/W
48-Lead TQFP CE — | 42 | — |°C/W
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HV209

2.0 PIN DESCRIPTION

The description of pins in the 48-Lead TQFP and 48-Lead LQFP packages are listed on Table 2-1. The locations of the
pads are listed in Package TypesT.

TABLE 2-1: 48-LEAD TQFP/LQFP PIN FUNCTION TABLE

Pin Number Function Pin Number Function
1 N/C 25 SW5
2 SW0 26 Y5
3 YO 27 SW5
4 SWO0 28 N/C
5 N/C 29 SW3
6 SW2 30 Y3
7 Y2 31 Sw3
8 SW2 32 N/C
9 N/C 33 SW1
10 Sw4 34 Y1
11 Y4 35 SW1
12 SW4 36 N/C
13 N/C 37 RGND1
14 N/C 38 N/C
15 N/C 39 DOUT
16 VNN 40 VDD
17 N/C 41 DIN
18 N/C 42 CLR
19 N/C 43 LE
20 N/C 44 CLK
21 VPP 45 GND
22 N/C 46 N/C
23 N/C 47 N/C
24 N/C 48 RGND2

DS20006712A-page 6 © 2022 Microchip Technology Inc. and its subsidiaries



HV209

3.0 FUNCTIONAL DESCRIPTION

3.1 Test Circuits

Figure 3-1 to Figure 3-6 show the test circuits for HV209.

\J/
Vour < X‘—‘
V,, —| VPP VDD f— 5V
Viw —IVNN GND _—I_
FIGURE 3-1: DC Offset ON/OFF.
V,, 10V
Riowo S 10k _./V
VOUT
Ve VPP VDD |— 5V
v, — VNN GND __|_
FIGURE 3-2: Ton/Torr Test Circuit
V=10V,
@5MHz W
e M
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RLOAD
v,, — VPP VDD — 5v
V,, —J VNN GND —_\_
VOUT -
K, = 20Log v,
FIGURE 3-3: OFF Isolation.

\/
VSIG >— —
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FIGURE 3-4: Isolation Diode Current.
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@5MHz : |
- ‘_I 50Q
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V,.—{ VPP VDD }— 5v
Viw—1 VNN GND __I_
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K.r=20Log V_w
FIGURE 3-5: Crosstalk.
+VSPK
\J

_VSPK
R oo < 50Q

VPP VDD |— 5V

VNN GND __I_

FIGURE 3-6: Output Voltage Spike.
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TABLE 3-1: LOGIC TRUTH TABLE

Data Inputs Switch States
LE cL
DO D1 D2 D3 D4 | D5 YO0 Y1 | Y2 ]| Y3 Y4 | Y5
L L L SWO0
H L L SWo
L L L SW1
H L L SW1
L L L SwW2
H L L SW2
L L L SW3
H L L sw3
L L L Sw4
H L L Sw4
L L L SW5
H L L SW5
X X X X X X H L Hold Previous State
X x | x | x x | x| x H | Swo | Swi [swz2| sw3 | swa |sws

D

N-1

pAta Xso% 50%X
LE 50% 50% /

|

CLR 50% 50%

t

WCL

FIGURE 3-7: Logic Timing Waveforms
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4.0 PACKAGING INFORMATIONT
4.1 Package Marking Information
T Notice: The LQFP package is not recommended for new designs. Please use TQFP package as an
alternative.
48-Lead TQFP Example
—{ OXXXXXX |—= —| OHV —
— — — —
— XXXXXX | — 209TQ =
— — — —
—  YYWWNNN = —| 2225256 |—
— — — —
— — — —
= B I =N
— — — —
— — — —
48-Lead LQFP Example
— OXXXXXX = —{ OHV —
—] — —] —
= XXXXXX [= — 209FG =
— 3 — 3
— E@YYWW |= —| (©32226 =
—] — —] —
— NNN — —| 256 =
— — —] —
—] — —] —
Legend: XX..X Product Code or Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@3 Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (€3)
can be found on the outer packaging for this package.
Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for product code or customer-specific information. Package may or
not include the corporate logo.
© 2022 Microchip Technology Inc. and its subsidiaries DS20006712A-page 9



HV209

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Microchip Technology Drawing C04-300-Y8X Rev D Sheet 1 of 2
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HV209

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(L1) —
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | NoMm | MAX
Number of Terminals N 48
Pitch e 0.50 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Overall Length D 9.00 BSC
Molded Package Length D1 7.00 BSC
Overall Width E 9.00 BSC
Molded Package Width E1 7.00 BSC
Terminal Width b 0.17 0.22 0.27
Terminal Thickness C 0.09 - 0.16
Terminal Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Lead Bend Radius R1 0.08 - -
Lead Bend Radius R2 0.08 - 0.20
Foot Angle €] 0° 3.5° 7°
Lead Angle o1 0° - -
Mold Draft Angle 02 11° 12° 13°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-300-Y8X Rev D Sheet 2 of 2
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HV209

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1

—/ —
—/ —/
—/ —
—/ —
C2 — — — G
— —
— | IN—
— — |
— —
—/ SILK SCREEN —
48 [/_ —
S '
. 1o X1
B+ -
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 8.40
Contact Pad Spacing C2 8.40
Contact Pad Width (X48) X1 0.30
Contact Pad Length (X48) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-2300-Y8X Rev D

DS20006712A-page 12 © 2022 Microchip Technology Inc. and its subsidiaries
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48-Lead Low-profile Plastic Quad Flat Pack Package (R8) -7x7 mm Body [LQFP]
Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Microchip Technology Drawing C04-278A Sheet 1 of 2
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HV209

48-Lead Low-profile Plastic Quad Flat Pack Package (R8) -7x7 mm Body [LQFP]
Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

0
L
== (L1)
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Leads N 48
Lead Pitch e 0.50 BSC
Overall Height A 1.40 1.50 1.60
Standoff A1 0.05 0.10 0.15
Molded Package Thickness A2 1.35 1.40 1.45
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle 0 0c | 35 | 7
Overall Width E 9.00 BSC
Overall Length D 9.00 BSC
Molded Package Width E1 7.00 BSC
Molded Package Length D1 7.00 BSC
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-278A Sheet 2 of 2
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HV209

48-Lead Low-profile Plastic Quad Flat Pack Package (R8) -7x7 mm Body [LQFP]
Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

’ |
I |
| B =0
48§ /SILKSCREEN %__
— {0
o I .

E- |~

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 8.40
Contact Pad Spacing C2 8.40
Contact Pad Width (X48) X1 0.30
Contact Pad Length (X48) Y1 1.50
Contact Pad to Contact Pad (X44) G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-278A
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision A (September 2022)

» Converted Supertex Inc. Doc. # DSFP-HV209
B070213 to Microchip DS20006712A.

* Made minor edits for grammar.

* Added Applications and updated Description.
+ Added 48-Lead TQFP package.

» Updated Package Marking Information.

* Added 48-Lead LQFP package notice to Package
TypesT and Packaging Information™.

© 2022 Microchip Technology Inc. and its subsidiaries
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NOTES:
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HV209

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Examples:
PART NO. X% ;I)s
Device Package Environmental a) HV209FG-G: 12-Channel High Voltage Analog
Switch, 48-Lead LQFP Package,
250/Tray
i ) ) b) HV209TQ-G: 12-Channel High Voltage Analog
Devices: HV209: 12-Channel High Voltage Analog Switch Switch, 48-Lead TQFP Package
250/Tray
Packages: FG = 48-Lead LQFP
TQ = 48-Lead TQFP
Environmental: G = Lead (Pb)-free/RoHS-compliant package

DS20006712A-page 19 © 2022 Microchip Technology Inc. and its subsidiaries
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NOTES:
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR,
AVR logo, AVR Freaks, BesTime, BitCloud, CryptoMemory,
CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeelLoq,
Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MedialLB,
megaAVR, Microsemi, Microsemi logo, MOST, MOST logo,
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