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FSA3030 — High-Speed USB2.0/Mobile High-
Definition Link (MHL ™) with Negative Swing Audio

Features

®  Low On Capacitance: 4.2 pF/5 pF MHL/USB
(Typical)

" Low Power Consumption: 30 yJA Maximum

®  Supports MHL Rev. 2.0

®  MHL Data Rate: 4.0 Gbps

®  Audio Swing: -1.5 Vto +1.5 V (Typical)

" Packaged in 12-Lead UMLP (1.8 x 1.8 mm)

®  OQver-Voltage Tolerance (OVT) on all USB Ports
Up to 5.25 V without External Components

Applications

®  Cell Phones and Digital Cameras

Description

The FSA3030 is a bi-directional, low-power, high-speed,
3:1, USB2.0, MHL™ and audio switch. Configured as a
double-pole, triple-throw (DP3T) switch, it is optimized
for switching between high- or full-speed USB, Mobile
High-Definition Link sources (per MHL Rev. 2.0
specification) and negative swing capable audio.

The FSA3030 contains special circuitry on the switch
I/O pins, for applications where the Vcc supply is
powered off (Vcc=0), that allows the device to withstand
an over-voltage condition. This switch is designed to
minimize current consumption even when the control
voltage applied to the control pins is lower than the
supply voltage (Vcc). This is especially valuable in
mobile applications, such as cell phones, allowing direct
interface with the general-purpose 1/0s of the baseband
processor. Other applications include switching and
connector sharing in portable cell phones, digital
cameras, and notebook computers.

Ordering Information

Part Number | Top Mark | Operating Temperature Range Package
12-Lead, Ultrathin Molded Leadless Package
_ +85° )
FSA3030UMX LU 40 to +85°C (UMLP), 1.8 mm x 1.8 mm
VBAT
OTG_ID
Baseband or - To USB Battery
Application Vce Charging Block
Processor USB_D+ USB+
USB_D-
= USES VBUS
R = ]
L L D+ D+
D- >
HDMI to MHL |\ + D
Bridge MHL+ GND |
Ml MHL- GND
<,l§:[\ Selo  Sell icrolsB
Connector

SEL[0] 4% ‘ EL[1]
3M % 3M
GND ¢

Figure 1. Typical Application

All trademarks are the property of their respective owners.
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Analog Symbol

l 1 Control

__lvcc

—GND

Figure 2. Analog Symbol

Table 1. Data Switch Select Truth Table

SEL1®Y SELO® Shunt Function
0 0 Enable D+/D- connected to USB+/USB-
0 1 Disable D+/D- connected to R/L
1 0 Enable D+/D- connected to MHL+/MHL
1 1 Enable D+/D- High Impedance

Note:

1. Control inputs should never be left floating or unconnected. To guarantee default switch closure to the USB
position, the SEL[0:1] pins should be tied to GND with a weak pull-down resistor (3 MQ) to minimize static
current draw.
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Pin Configuration
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3 USB+ USB Differential Data (Positive) '5_
4 USB- USB Differential Data (Negative) =
>

5| R Audio Right —_
6 L Audio Left %
7 MHL+ MHL Differential Data (Positive) ':
=

8 MHL- MHL Differential Data (Negative) t
9 GND Ground CED
10 D- Data Switch Output (Positive) g“
11 D+ Data Switch Output (Negative) :
12 Vce Device Power from System §
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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.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 6.0 \%
Ventre | DC Input Voltage (SEL[1:0])® -0.5 Veo v
uUsB -0.5 Vce
Vaw® | DC Switch I/0 Voltage® MHL -0.5 Veo v
AUDIO -2.0 3
lik DC Input Diode Current -50 mA
uSsSB 60 mA
lout Switch DC Output Current (Continuous) MHL 60 mA
AUDIO 60 mA
_ UsSB 150 mA
loutpeax (SF\’AlIJIItsCQdDaCt: f rlfwts thuPraeSlc?n(,:lirlrg&E Duty Cycle) MHL 150 mA
AUDIO 150 mA
Tste Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level: JEDEC J-STD-020A 1
IEC 61000-4-2, Level 4, for D+/D- and Vcc Pins® | Contact 8
ESD IEC 61000-4-2, Level 4, for D+/D- and Ve Pins® | Air 15 .
Human Body Model, JEDEC: JESD22-A114 All Pins 35
Charged Device Model, JESD22-C101 2
Notes:

2. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.
3. Vsw refers to analog data switch paths (USB, MHL, and audio).
4. Testing performed in a system environment using TVS diodes.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.
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Symbol Parameter Min. Max. Unit
Vce Supply Voltage 25 45 \%

trampevcc) | Power Supply Slew Rate 100 1000 us/V

O3a Thermal Resistance 230 °C/W
VenTRL Control Input Voltage (SEL[1:0])® 0 4.5 Vv
Vsw(usB) Switch 1/0 Voltage (USB Switch Path) -0.5 3.6 \%
Vsw(mHL) Switch 1/0 Voltage (MHL Switch Path) 1.65 3.45 \%
Vsw(aup) Switch 1/0 Voltage (Audio Switch Path) -15 3.0 \%
Ta Operating Temperature -40 +85 °C

Note:

5. The control inputs must be held HIGH or LOW; they must not float.

© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
FSA3030 * Rev. 1.12 4



DC Electrical Characteristics
All typical value are at Ta=25°C unless otherwise specified.
. Ta=-40°C to +85°C )
Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
Vik Clamp Diode Voltage IIN=-18 mA 25 -1.2 \%
Control Input Voltage High 25to
Vin | SEL[L:0] 450 | 10 v
Control Input Voltage Low 25to
Vi I sEL[L0] 4.50 05 |V
Vsw(USB/MHL)=0 to
I Control Input Leakage SEL[1:0] |3.6 V, Vsw(AUD)=0 to 4.5 -0.5 0.5 HA
3.0V, Ventre=0 to Vcce
Off-State Leakage for Open Vsw=1.65 <MHL <3.45V
lozHy) | MHL Data Paths SEL[1:0]=Vec 4.5 -1 1 HA
Off-State Leakage for Open Vsw=0<USB <3.6V )
lozuse) | ysB Data Paths SEL[1:0]=Vce | U 05 | KA
Vsw=1.65 < MHL
On-State Leakage for Closed <3.45V, SELO=GND,
L) | MHL Data Paths® SEL1=Vcc, Other Side of | *° [ 07° 075 | vA
Switch Float
} Vsw=0< USB<3.6V
leLwsy | On-State Leakage for Closed | o) 1. 51-GND, Other 45 |-075 075 | pA
USB Data Paths . -
Side of Switch Float
} © |Vsw=-1l5<R/IL<15V
lewiaup) gﬂgtgtg;;aézgf for Closed™ | 5E| 1-GND, SELO=Vce, 45 | -1.0 10 | pA
Other Side of Switch Float
VSW(USB/MHL)=0 to
lem FAc’l‘l"ffg %fcf)r't‘;akage Current 3.6 V, VSW(AUD)=0 to 0 -1 1 HA
3.0V, Figure 5
R HS Switch On Resistance Vsw=0.4 V, lon=-8 MA, o5 45 0
ONWUSB) | (USB to D Path) SEL[1:0]=GND, Figure 6 : :
A . Vsw=Vcc-1050 mV,
Renn E)SDSxttﬂ)‘ On Resistance (MHL | g¢) o~ GND, SEL1=Vee 2.5 5 Q
lon=-8 mA, Figure 6
. . . Vsw=-1.5Vtol5YV,
Ron(autio) (A;/cli_lc;;vt\:l)tch On Resistance SEL1=GND, SELO=Vcc, 25 4 a
lon=-24 mA, Figure 6
. . Vsw=Vcc-1050 mV,
ARonuiy | 2ifference in Ro Between MHL | P -GND SEL1SVee, | 2.5 0.03 Q
Positive-Negative — .
lon=-8 mA, Figure 6,
Difference in Ron Between USB | Vsw=0.4 V, lon= -8 MA,
ARonuss) Positive-Negative SEL[1:0]=GND, Figure 6 %3 B5° 2
Vsw=1.65 to 3.45V,
RONF(MHL) Flatness for Ron MHL Path SELOZGND, SEL]_:VC(;, 2.5 1 Q
lon=-8 mA, Figure 6
Vsw=-1.5Vtol5YV,
Ronraaubio) | Flatness for Ron Audio Path SEL1=GND, SELO=Vcc, 2.5 0.1 Q
lon=-24 mA, Figure 6
Rsh Shunt Resistance 3.6 125 200 Q
lcc Quiescent Current Ventri=0 or 4.5V, loyr=0 4.5 30 HA
loc Delta Increase in Quiescent Ventre=1.65 V, lour=0 4.5 18 uA
T Current per Control Pin Ventri=2.5 V, lour=0 45 10
Note:
6. For this test, the data switch is closed with the respective switch pin floating.

© 2011 Fairchild Semiconductor Corporation
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AC Electrical Characteristics

All typical values are for Vcc=3.3 V and Ta=25°C unless otherwise specified.

Ta=-40°C to +85°C

Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
_ . R, =50 Q, CL:5 pF, sz(USB)ZO.S V,
tonuss | oB TUM-On Time, 1y, 233V, Vewaun)=L.5 V, 25103.6 445 | 600 | ns
SEL[1:0] to Output ; ‘
Figure 7, Figure 8
_ . R.=50 Q, C.=5 pF, sz(USB)ZO.S V,
topruss | D08 TUm-Off Time, |y, 0233 V, Vewaun=L1.5 V, 25103.6 445 | 600 | ns
SEL[1:0] to Output ; "
Figure 7, Figure 8
. . R.=50 Q, C.=5 pF, sz(USB)ZO.S V,
tonavp | AUDIO Turn-On Time, |y, 233V, Vewaun=L1.5 V, 2.5103.6 445 | 600 | ns
SEL[1:0] to Output ; "
Figure 7, Figure 8
_ . R.=50 Q, C|_=5p F, sz(us3)=0.8 V,
torFFAUD AUD'O Tum-Off Tlme' VSW(MHL):3-3 V, VSW(AUD)=1-5 V, 2.5t0 3.6 445 600 ns
SEL[1:0] to Output Fi i
igure 7, Figure 8
MHL Turn-On Time, R.=50 Q, Ci=5 pF, Vswuse=0.8 V.
tonmHL . VswmHL=3, Vswpup)=1.5 V, 25t03.6 445 600 ns
SEL[1:0] to Output Fi ]
igure 7, Figure 8
_ . R.=50 Q, C.=5 pF, sz(us3)=0.8 V,
torFMHL MHL TUI‘I’] Sl Time, VswmHy=3.3 V, Vswpaup)=1.5V, 25t03.6 445 600 ns
SEL[1:0] to Output Fi i
igure 7, Figure 8
: @ C.=5 pF, Ri=50 Q, Figure 7,
tep Propagation Delay Figure 9 251t03.6 0.25 ns
_ _ ) RL:50 Q, C|_=5 pF, VAUD=1-5 V,
teBM Break-Before-Make V=33 V, Vuss=0.8 V, Figure 10 251t03.6 350 ns
@ \F/ng:uJ;'eVEI)_k]-_pk, R.=50 Q, f=240 MHz, 2510 3.6 33 dB
Off Isolation” —————
s= MVpk-pk, RL= ) -
ORrRr(USB) f=240 MHz, Figure 11 2.51t0 3.6 38 dB
Vs=1 Vpicpk, RL=50 Q, f=240 MHz, ]
Xtalkpnr Figure 12 2.51t03.6 44 dB
Non-Adjacent Channel” | Vs=400 MV, Ri=50 Q,
Xtalkuse | o rogstalk f=240 MHz, Figure 12 251036 ek dB
Vs=100 mVRms, R =32 Q, =20 kHZ,
Xtalkaup Figure 12 2.51t03.6 -70 dB
Total Harmonic R=32 Q, Vsw=2 Vpk-pk, o
D pistortion™ =20 Hz to 20 kHz, Veins=0 V 2:5 0.01 %
Vin=1 Vpk-pk, Common Mode
Voltage =V¢c - 1.1 V, MHL Path, 2.0
R =50 Q, C, =0 pF, Figure 13 »
. .- >
BW Szzzévagfﬁ{gm'al 3db Iy, =400 MVpk-pke COmmon Mode 2,510 3.6
Voltage=0.2 V, USB Path, 1.80
R.=50 Q, C,=0 pF, Figure 13
AUDIO Path, R (=50 Q, C,=0 pF 50 MHz
Note:

7. Guaranteed by characterization.

© 2011 Fairchild Semiconductor Corporation
FSA3030 + Rev. 1.12
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USB High-Speed AC Electrical Characteristics

All typical value are at Ta=25°C unless otherwise specified.

10. Guaranteed by characterization.

Symbol Parameter Condition Vee (V) | Typ. | Unit
o) gﬁg\ﬁ?g)Opposne Transitions of the Same C.=5 pF, R.=50 Q, Figure 14| 3.0103.6 3 ps
R =50 Q, C. =5 pf,
t) Total Jitter® tr=tr=500 ps (10-90%) at 30t03.6 | 15 ps
480 Mbps, PN7
Note:
8. Guaranteed by characterization.
MHL AC Electrical Characteristics
All typical value are at Ta=25°C unless otherwise specified.
Symbol Parameter Condition Vee (V) | Typ. | Unit
tske) gkew o(g)Opposne Transitions of the Same Reu=50 O t0 Vee, CL=0 pF 30103.6 3 ps
utput
. ) f=2.25 GbpS, PN7,
ts Total Jitter Reu=50 O 10 Vee, CL=0 pF 3.0t0 3.6 26 ps
Note:
9. Guaranteed by characterization.
Capacitance
All typical value are at TA=25°C unless otherwise specified.
Symbol Parameter Condition Typ. | Unit
Cin Control Pin Input Capacitance(m) Vce=0V, f=1 MHz 15
Conwss) | USB Path On Capacitance'” Vee=3.3 V, =240 MHz, Figure 15 6.5
Corruss) | USB Path Off Capacitance™” Vee=3.3 V, =240 MHz, Figure 16 25
Conviiy | MHL Path On Capacitance™® Vee=3.3 V, =240 MHz, Figure 15 6.5 pF
Corrwiy | MHL Path Off Capacitance™ Vce=3.3 V, =240 MHz, Figure 16 25
Conaupy | Audio Path On Capacitance(m) Vcc=3.3 V, f=1 MHz, Figure 15 8.0
Corraup) | Audio Path Off Capacitance” Vce=3.3 V, f=1 MHz, Figure 16 25
Note:

© 2011 Fairchild Semiconductor Corporation
FSA3030 + Rev. 1.12
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Test Diagrams
Von
NC _| Ion(ore)
\/ @ HSD,
/:C Y or R/L
' T Vew - _’\»3”—
; Select y 1 Vsw !
GND i |
1 ON
Vg = 0 0rVee V GND : < ‘ Select
**Each switch port is tested separately VseL = 0 or Ve
Ron= Von/ lon
Figure 5. Off Leakage Figure 6. On Resistance
(!)_:'SRD/F_ tRise= 2.5ns traLL = 2.5ns
Vswl_ ep | D
HSD, n
l HEDy 1:_0__?_ Vour Vecoimimimimen o
GND VY VSWJ__ 1 Input—Vsg,; Ve
1
1 GND
GND—|V_ I GND
= [ VoH —memodemae o
— —90% v 90%
Output- Vg1
VSEL VOL . ;
GND Rsw and C, are functions of the application —> & ﬁ; <
environment (see AC Tables for specific values)
Figure 7. AC Test Circuit Load Figure 8. Turn-On / Turn-Off Waveforms
| ————————————\ "~ --- 400mv
1 I
Input 0% K 50%
ov : :
1 1
ooy ——— g ———- - tpyL
1
i oromomsoe Von
1
Output 7,4' 50% L 50%
VoL
Figure 9. Propagation Delay (trtr — 500pSs)
Note:
11. HSD, refers to the high-speed data USB or MHL paths.
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Test Diagrams
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CL

GND

Input -
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ov.

Vout
RL

Vour

trise = 2.5NS

0.9*Vout

R.,Rs and C, are function of application

environment (see AC Tables for specific values)

C_ includes test fixture and stray capacitance

Figure 10. Break-Before-Make Interval Timing

T ViN  Aggressor

vsf”

VNA

Source
Rs

smfiﬂ\\

tu.

Aggressor

D+

Victim

0.9*Vout

Vs

D-

Victim

iRT TVOUT
VNA

Return

A

Ry T
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Vs, Rs and Ry are functions of the application environment (see AC/DC Tables for values).
Off Isolation = 20 Log (Vour - Vin)

Figure 11. Channel Off Isolation (SDD21)

Rs source TVIN

Aggressor

Victim

VNA

Vs T
Measure | | Vout
iRT

Rs source TV.N Aggressor
Vs
Measure| TVOUT Victim

Ry

50Q

—VW

Off Isolation = 20 Log (VOUT - VIN)
Figure 12. Non-Adjacent Channel-to-Channel Crosstalk (SDD21)

f 500

VS, RS and RT are functions of the application environment (see AC/DC Tables for values).
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Test Diagrams

R
] ) 4B
Rs TV D
. >\\ D+
vsg ] A —~O iRTTV
VNA Control VNA
Source Return
Rs TVIN }v\o
B b.
Ve ‘7A iRTTV
.

Vs, Rs and Ry are functions of the application environment (see AC/DC Tables for values).

Capacitance
Meter

Figure 13. Insertion Loss (SDD21)

trise= 500ps tea = 500ps
_> <_
+400mV-
90% 90%
ov
10%, 10%
-400mV.
Output
oL tpLH

Figure 14. Intra-Pair Skew Test tskp)

HSD

HSD,

VSE|: Oor VCC

Figure 15. Channel On Capacitance

Capacitance
Meter

HSD,

Vse =0 0r Vee

Figure 16. Channel Off Capacitance
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Functional Description

Insertion Loss

One of the key factors for using the FSA3030 in mobile
digital video applications is the small amount of insertion
loss experienced by the received signal as it passes
through the switch. This results in minimal degradation
of the received eye. One of the ways to measure the
quality of the high data rate channels is using balanced
ports and four-port differential S-parameter analysis,
particularly SDD21.

Bandwidth is measured using the S-parameter SDD21
methodology.

Network Analyzer

Figure 18. USB Path SDD21 Insertion Loss Curve

Typical Applications

Figure 19 shows the FSA3030 utilizing the Vear
connection. The 3M resistors are used to ensure, for
= manufacturing test via the micro-USB connector, that
the FSA3030 configures for connectivity to the
baseband or application processor.

BAT

1 star 300 ke P 100 b [l OTG_ID
2012-08-01 14:37 Baseband or - To USB Battery
] ) Application Vee Charging Block
Figure 17. MHL Path SDD21 Insertion Loss Curve Processor LJSSBB—EE’) usB+
= U= VBUS
R R

D+

D-
HDMI to MHL
MHL+
Brid f——————— MHL+
ridge MHL

MHL- GND
Seld Sell microUSB
Connector

SEL[0] % ésEL[l]
3m % 3M
GND

Figure 19. MHL Path SDD21 Insertion Loss Curve

Table 2.  Product-Specific Package Dimensions
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Description Nominal Values (mm)

Overall Height 0.50
Package Standoff 0.012
Lead Thickness 0.15
Lead Width 0.20
Lead Length 0.40
Lead Pitch 0.40

Body Length (X) Min: 1.70, Nom: 1.80, Max: 1.90

Body Width (Y) Min: 1.70, Nom: 1.80, Max: 1.90
Lead One Nominal Length 0.40
Lead One Nominal Width 0.20
Lead One Nominal Bevel Length 0.10
Lead One Nominal Bevel Depth 0.10
Lead One Nominal Tip Non-Bevel Width 0.10

© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com

FSA3030 « Rev. 1.12 11



<—1.80+0.10—p

B
PIN #1 i 0.588 7 |
IDENT — 1 ? —
g g @ @ 0.563 (11X)
2.10 —
4 1.80£0.10 1 1 IR f
0.40
T BB 02050
| HEE G
TOP VIEW
0.15+0.05 | ! (12X) 020 —| |-
|
! lw_mj 0.50£0.05 RECOMMENDED LAND PATTERN
P\ SEATING PLANE
PACKAGE
0.025+0.025 EDGE\\ U
SIDE VIEW
LEAD LEAD
(0.20) 4X — |=— OPTION 1 OPTION 2
| 3 6 SCALE 2:1 SCALE 2:1
0.400.05 (11X)
UL 0622005 -
1= _E_
DETAIL A~y 0.40 |
‘i;?' = T 0.20£0.05 ~+—-
PIN #1_//
IDENT LT \/
— =—0.20£0.05 (12X) DETAIL A
BOTTOM VIEW o 0.10[c|A]B SCALE 2:1
0.05|C
NOTES:
A. PACKAGE DOES NOT CONFORM TO Semiconductor
ANY JEDEC STANDARD. ON Semicondu
B. DIMENSIONS ARE IN MILLIMETERS.
C. LAND PATTERN RECOMMENDATION IS

EXISTING INDUSTRY LAND PATTERN.

. DRAWING FILENAME: MKT-UMLP12ArevF




ON Semiconductor and J 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
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

