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ON Semiconductor®

FSA3051 —High Performance SPDT Analog Switch
with Over-Voltage Tolerance

Features Description

The FSA3051 is a 6 Q, bi-directional, low -pow er, tw o-

" Low On Capacitance: 7.7 pF Typical port, high-speed, Single Pole / Double Throw (SPDT)

®  Low On Resistance: 6 Q Typical analog switch. It features an extremely low on
®  Low Power Consumption: 1 pA Maximum (ia()p%;:;::\nce (Con) of 7.7pF and wide bandwidth of

g; nugpe\: I\(/I\zj>|<,\:r:nfrg \)C(\:;C(;\Ize&_;: r\]/)Ex panded Voltage The ESA3051 con_tain_s special circuitry on the sw itc_h

' /O pins for applications where the Vcc supply is

®  Wide -3 db Bandw idth: 1.0 GHz pow ered-off (Vcc=0V), which allows the device to
*  Packaged in Uttra Small 6-Lead TMLP withstand an over-voltage condition. This device is
designed to minimize current consumption even when

®  Broad Vcc Operating Range: 1.6V to 5.5V the control voltage applied to the select (S) pin is lower

= Over-Voltage Tolerance (OVT) on all Data Ports than the supply voltage (Vcc). This feature is especially

up to 6 V without External Components valuable to l_JItra-porta_bIe gppllcatlons,_ such as cell
phones, allowing for direct interface with the general-

purpose lOs of the baseband processor. Other

Applications applications include switching in portable cell phones,
o PDAs, digital cameras, printers, and notebook
®  Cell Phone, PDA, Digital Camera, and Notebook computers.

® LCD Monitor, TV, and Set-Top Box

Ordering Information

To Operating
Part Number Mafk Temperature Package
Range
_ ° 6-Lead, Dual, Ultra-ultrathin Molded Leadless Package
FSASOS1TMX NT 4010 +85°C (TMLP), 1.0 x 1.0 mm. Top left unit orientation in carrier tape.
6-Lead, Dual, Ultra-ultrathin Molded Leadless Package
FSA3051TMX-F147 NT -40 to +85°C (TMLP), 1.0 x 1.0 mm. Bottom left unit orientation in carrier

tape.

MicroPak™ isa trademarkof ON Semiconductor Corporation.

© 2014 Semiconductor Components Industries, LLC. Publication Order Number:
October-2017, Rev.2 FSA3051/D
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Analog Symbols
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Figure 1. Logic Symbol Figure 2. Analog Symbol

Pin Assighments

Pin Definitions

B1h 6(lS

GND ||2 51 Vee

Bo |3 411 A

Figure 3. 6-Lead TMLP (Top-Through View)

UMLP Pin# Name Description
1 B1 Data Port
2 GND Ground
3 Bo Data Port
4 A Data Port
5 Vce Supply Voltage
6 S Sw itch Select
Truth Table
S Function
LOwW Bo connected to A
HIGH B1 connected to A
Notes:
1. LOW =V
2. HIGH 2V.
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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
Vcce Supply Voltage -0.5 6.0 \%
Ventre | DC Input Voltage® -0.5 Vee Vv
Vsw DC Switch VO Voltage® -0.50 6.00 Vv
ik DC Input Diode Current -50 mA
lout DC Output Current 50 mA
Tste Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level (JEDEC J-STD-020A) 1 Level
All Pins 2
- ?gr_rggl?gg\:/LZModel, ANSI/ESDA/JEDEC /O o GND 5 N
Pow er to GND 2
Charged Device Model, JEDEC: JESD22-C101 1

Note:
3. The input and output negative ratings may be exceeded if the input and output diode currentratings are observed.

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. ON Semiconductor
does not recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vcc Supply Voltage 1.6 5.5 \%
VCeNTRL Control Input Voltage (S)(4) 0 Vce \%
Vsw Switch /O Voltage -0.5 55 \Y,
Ta Operating Temperature -40 +85 °C
Note:

4. The control input must be held HIGH or LOW and it must not float.
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DC Electrical Characteristics

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

Ta=- 40°C to +85°C

Symbol Parameter Condition Vee (V) : Unit
Min. | Typ. | Max.
Vik Clamp Diode Voltage In=-18 mA 3.0 -1.2 \%
18t04.3 | 1.3
ViH Input Voltage High \Y,
43t055 | 17
1.81t04.3 0.5
Vi Input Voltage Low \Y,
431t05.5 0.7
1.8 -1 1
IN Control Input Leakage VenTtri=0t0 Vee HA
5.5 -1 1
Vsw=0 Vto Vcc 1.8 -2 2
loz Off State Leakage HA
Vsw=0 Vto 3.6V 5.5 -2 2
Pow er-Off Leakage Current Vsw=0 Vto 4.3V, Vcc=0V
loFF [ (AIlVO Ports) Figure 5 0 -2 2 WA
\F’ia‘gfg'i V. lon=-8 mA 3.0 4 10
Ron Switch On Resistance® Q
Vsw=1.8 V, lon=-8 mA
Figure 4 3.0 6 10
. \F/Igvljr:e()j V, lon=-8 mA 18 6 10
Ron Switch On Resistance Q
Vsw=1.8 V, lon=-8 mA
Figure 4 1.8 14 25
On Resistance Match _ _ 3.0 35
ARonN Betw een Channels®® Vsw=0.4 V, lon = -8 mA mQ
1.8 40
lec Quiescent Supply Current Ventre=0or Ve, lout=0 55 1 MA
VenTrI=1.8V 3.0 10
Increase in Icc Current per _
lecT | Control Voltage and Vec Ventri=2.6V 55 10 WA
VenTrRI=1.8V 55 15
Notes:

5. Measured by the voltage drop betw een A and Bn pins at the indicated current through the switch.

On resistance is determined by the low er of the voltage on the tw o (A or Bn ports).
6. ARon = Ron maximum - Ron minimum measured at identical Vcc, temperature, and voltage levels.
7. Guaranteed by characterization.
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AC Electrical Characteristics®

All typical value are for Vcc=3.3 V at Ta=25°C unless otherw ise specified.

o Ta=-40°C to +85°C .
Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
t Turn-On Time Ri=50 Q, Ci=5 pF, Vsw=0.8 v, |3:0103.6 34 .
ON S to Output Figure 6, Figure 7 1.8 110
t Turn-Off Time Ri=50 Q, Ci=5 pF, Vsw=0.8 Vv, 301036 23 .
OFF S to Output Figure 6, Figure 7 1.8 50
. C.=5 pF, R.=50 Q, Figure 6, 3.3 0.2
trp Propagation Delay Figure 8 s 03 ns
R.=50 Q, C,=5 pF, 3.0t0 3.6 15 50
t Break-Before-Make ’ ) ns
BBM Vswi=Vsw2=0.8 V, Figure 9 1.8 100
) . 1.8 -20
ORR Off Isolation R=50 Q, f=240 MHz, Figure 11 dB
3.0t03.6 -23
] 1.8 -18 dB
Xtalk [ Crosstalk R=50 Q, f=240 MHz, Figure 12
3.0t03.6 -23 dB
R=50 Q, C.=0 pF, Vsw=0.4 V 1.8 810 MHz
BW -3 db Bandw idth R=50 Q, C,=0 pF, Figure 10 3.0 103.6 1 GHz
.0 to 3.
R=50 Q, C,=5 pF, Figure 10 750 MHz

Note:
8. Guaranteed by characterization. Not production tested.

Capacitance ©

Ta=-40°C to +85°C
Symbol Parameter Condition Vee (V) _ Unit
Min. | Typ. | Max.
Control Pin Input
G Capacitance 0 L5
f=1 MHz, 3.0 7.7
. f=240 MHz, Figure 14 3.3 7.7
Con | A Port On Capacitance
f=1 MHz, 1.8 10.0
f=240 MHz, Figure 14 18 50 PF
f=1 MHz 3.0 3.3
. f=240 MHz, Figure 13 3.3 3.3
Corr | Bn Port Off Capacitance
f=1 MHz 18 5.0
f=240 MHz, Figure 13 1.8 4.0

Note:
9. Not production tested.
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Test Diagrams
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GND E_<} Select GND
Vs =0orVce

Ron= Von/ lon

Figure 4. On Resistance

—L_Vew A

GND Rg

Vs
GND

R, ., Rg, and C, are functions of the application
environment (see AC Tables for specific values)
C, includes test fixture and stray capacitance.

Figure 6. AC Test Circuit Load

NC |A (OFF)
v
: —LVsw
E'<]‘ Select $GND
Vs =0 orVee

**Each switch port is tested separately

Figure 5. Off Leakage

trise= 2.5NS tean = 2.5Nns
VCC -------------
90% 909
Input—Vs 0 0
Ve /2 Ve /2
10% 10%
GND 0% 0%
VOH_ ..... S cmome -
|
(—90% 90%
Output-V, ;;
VoL
lon lorr
— —

Figure 7. Turn-On / Turn-Off Waveforms

Input 7i 50%

ov ‘
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« we tppL

Output 71 50%

\ Vou
50%
— VoL

Figure 8. Propagation Delay (trtr — 500 ps)
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Test Diagrams (Continued)

trse=2.51s
—] l¢—
V
B “ 0%
I — A Input - Vg TV /2
VO 9
A 1C%4
: VOUT ov.
O\ T\, q R Vour
CND
GND 0-9*Vou R 0.9*Vou 1
R
S tBBM
@ §Vs R,.Rg, and C_ are functions of the applicaticn
GN\D environment (see AC Tables fcr specific values)
C, includes test fixture and stray capacitance.
Figure 9. Break-Before-Make Interval Timing
Network Analyzer Netwark Analyzer
Rq Rs
@T Vi GND 1 Vi Vs
[ G\D Vs _l_—<{>— Ry
| IV r GND GND
TV GND s
S Vourt
;GND VouTt enp cND R
GN\D R . -
T Rgand R are functiors of the application
D environment (see AC Tables for specific values). GND
Rgand R; are functions of the application Off isolation = 20 Log (ur/ Vi)
environmert (see AC Tables for specific vealues).
Figure 10. Bandwidth Figure 11. Channel Off Isolation
Network Analyzer
Rs
VIN
9;%31 y
_I_—_I> ........... s
I\ > GND
;GND

Capacitance
Meter

Figure 12.

Rr

|S=LOW or HIGH

Figure 13.

Channel Off Capacitance

GND Rt

Rgand R are furctions of the application environment
(see AC Tables for specific values)

Vout

GND

Crosstak =20 Log (Vour/ V, )

Channel-to-Channel Crosstalk

Capacitance
Meter

|S=LOW or HIGH

Figure 14.

Channel On Capacitance
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Carrier Tape Orientation

TMLP TNR CONFIGURATION

Embossed Carrier Tape

Moisture =1 Po = ={ P1 = | [*Ao
Sensiti
SSicker * o0 6 & olold dlo b o o ¢
\ _ W
¢ N\ ti[ofofe)@fofoka]ofolafo]al)
L—K !__ Trailer Tape __L Components- __L Leader Tape |
_-"' ° ™7 160mm Min P 100mm Min
'- ;;"‘ng“‘“e Unit Orientation - refer to below table per MOD orientation
Pin-1
R " Bagpo
FE3TNR- -
IR O @ ’DI
—efeed —feed
Plastic Reel Bottom Left Top Left
" ""nZD' [ Max
. I - ZE'E T ummw
Drlnn;:L .'”.! DimN mﬁmmx:r:nt rotation
h 1 (Side or Front Sectional View) 0.5mm
Component Rotation —— pp e wterlne " Max
. Sketch B (Top View) Sketch C (Top View)
Dim C Comp Rotati Comp lateral
ol e Notes:

Figure 15.

Ao, Bo, and Ko dimensions are determined with respect to the EIA-481
rotational and lateral movement requirements (see sketches A, B, & C).
Camber requirement also compliant to above mentioned standards.

TMLP Carrier Tape Packing

Part Number

Unit Orientation

FSA3051TMX

Top Left

FSA3051TMX-F147

Bottom Left

WWW.onsemi.com
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Physical Dimensions
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PIN 1 | 6X 0.40 ‘ ‘ ‘
MIN 250uM | ! N
- 1.00+0.050 1.06 : + : 0.66
\ | ] ] ]
- ‘ | | |
1 2 3 M JoosC - 4‘ 4‘ 4‘
TOP VIEW 2X »‘ ‘« 6X 0.20
RECOMMENDED LAND PATTERN
{[//To0s]c
0.370£0.030
i —/1 —/1 —
SIDE VIEW f
(0.09) X == =~ 8 530£0.025
— ~— 0.20%0.
DETAIL A 1 2 3 r (0.05) 6X 45°
= L CHAMFER DETAIL A

r}\r IRl

PIN 1 LEAD SCALE: 2X

— — (0.30)
- - NOTES:
] ] ] BN A. NO JEDEC STANDARD APPLIES
6X LLT L L B. DIMENSIONS ARE IN MILLIMETERS.
0.3040.025 — C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 2009
D. LANDPATTERN RECOMMENDATION IS BASED ON FSC

oas = °

BOTTOM VIEW

DESIGN.
E. DRAWING FILENAME AND REVISION: MKT-TMLPO6AREV2

0.05sM)|C[B|A
& 0.05|C

6-Lead, Dual, Ultra-ultrathin Molded Leadless Package (TMLP), 1.0x 1.0 mm
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Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada.

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center

Phone: 81-3-5817-1050

ON Semiconductor Website: www.onsemi.com

Order Literature: http:/www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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