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High Performance SPDT
Analog Switch with
Over-Voltage Tolerance

FSA3051

Description

The FSA3051 is a 6 €, bi-directional, low-power, two port,
high-speed, Single Pole / Double Throw (SPDT) analog switch. It
features an extremely low on capacitance (Coy) of 7.7 pF and wide
bandwidth of 1.0 GHz.

The FSA3051 contains special circuitry on the switch 1/O pins for
applications where the V¢ supply is powered-off (Vcc =0 V), which
allows the device to withstand an over-voltage condition. This device
is designed to minimize current consumption even when the control
voltage applied to the select (S) pin is lower than the supply voltage
(Vcc). This feature is especially valuable to ultra-portable
applications, such as cell phones, allowing for direct interface with the
general-purpose 1/0s of the baseband processor. Other applications
include switching in portable cell phones, PDAs, digital cameras,
printers, and notebook computers.

Features

® | ow On Capacitance: 7.7 pF Typical

® | ow On Resistance: 6 €2 Typical

® | ow Power Consumption: 1 uA Maximum

+ 15 puA Maximum IccT over an Expanded Voltage Range
(VIN=18V,Vcc=55V)

Wide -3 db Bandwidth: 1.0 GHz

Packaged in Ultra Small 6-Lead TMLP

Broad Vcc Operating Range: 1.6 Vto 5.5V

Over-\oltage Tolerance (OVT) on all Data Ports up to 6 V without

External Components

Applications
e Cell Phone, PDA, Digital Camera, and Notebook
e | CD Monitor, TV, and Set-Top Box
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X2DFN6 1x1, 0.35P
(TMLP)
CASE 716AA
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NT = Specific Device Code

&K = 2-Digits Lot Run Traceability Code
&2 = 3-Digit Plant Code

&Z = Assembly Plant Code
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ORDERING INFORMATION
See detailed ordering and shipping information on page 6 of
this data sheet.

Publication Order Number:
FSA3051/D
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FSA3051

PIN ASSIGNMENTS PIN DEFINITIONS
UMLP Pin# Name Description
1 By Data Port
B1 1 1 6 S 2 GND Ground
3 Bo Data Port
4 A Data Port
5 Vee Supply Voltage
G N D 2 5 VCC 6 S Switch Select

TRUTH TABLE

BO 3 4 A S Function

LOwW Bp connected to A
HIGH B, connected to A
Figure 1. 6-Lead TMLP (Top-Through View) 1. LOW=V,
2. HIGH >V
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Min Max Unit
Vee Supply Voltage -0.5 6.0 \%
Ventre | DC Input Voltage (Note 3) -0.5 VCC \%
Vsw DC Switch 1/0O Voltage (Note 3) -0.50 6.00 Y
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
ESD Human Body Model, ANSI/ESDA/JEDEC JS-001-2012 All Pins 2 - kv
1/0 to GND 2 -
Power to GND 2 -
Charged Device Model, JEDEC: JESD22-C101 1 -

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
3. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vee Supply Voltage 1.6 5.5 \%
Ventre | Control Input Voltage (S) (Note 4) 0 Vee \%
Vsw Switch 1/0 Voltage -0.5 55 \%
Ta Operating Temperature -40 +85 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
4. The control input must be held HIGH or LOW and it must not float.
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FSA3051

DC CHARACTERISTICS (All typical value are at Ta = 25 °C unless otherwise specified.)

Ta = -40°C to 85°C

Symbol Characteristic Condition Vee (V) Min Typ Max Unit
Vik Clamp Diode Voltage IiIn = —18 mA 3.0 - - -1.2 \%
ViH Input Voltage High 1.8t04.3 13 - - \%

43t055 1.7 - -
VL Input Voltage Low 1.8t04.3 - - 0.5 \%
4.31t05.5 - - 0.7
N Control Input Leakage VenTrL = 0 to Ve 1.8 -1 - 1 A
55 -1 - 1
loz Off State Leakage Vsw=0VtoVce 1.8 -2 - 2 uA
Vsw=0V103.6V 55 -2 - 2
lorr Power-Off Leakage Current Vsw=0V1t04.3V,Vcc=0V, 0 -2 - 2 uA
(All'l/O Ports) Figure 3
Ron Switch On Resistance (Note 5) | Vsw = 0.4V, lon = -8 mA, Figure 2 3.0 - 4 10 Q
Vsw = 1.8V, loy = -8 mA, Figure 2 3.0 - 6 10
Ron Switch On Resistance (Note 5) | Vsw = 0.4V, lon = -8 mA, Figure 2 18 - 6 10 Q
Vsw = 1.8V, Ion = -8 mA, Figure 2 18 - 14 25
ARoN On Resistance Match Between | Vg = 0.4V, oy = -8 MA 3.0 - 35 - mQ
Channels (Note 5, 6) s — 20 —
lcc Quiescent Supply Current Ventre =00r Veg, lout =0 55 - - 1 uA
lceT Increase in Icc Current per VenTrL = 1.8V 3.0 - - 10 A
Control Voltage and V¢ Venrr =26V oy - — T
VenTRL = 1.8V 55 - - 15

. Measured by the voltage drop between A and Bn pins at the indicated current through the switch. On resistance is determined by the lower

of the voltage on the two (A or Bn ports).

. ARpn = Ron maximum — Rony minimum measured at identical Ve, temperature, and voltage levels.

. Guaranteed by characterization.
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FSA3051

AC CHARACTERISTICS (Note 8) (All typical value are at Ty = 25 °C unless otherwise specified.)

Ta = -40°C to 85°C

Symbol Characteristic Condition Vee (V) Min Typ Max Unit
ton Turn-On Time R =509, C_. =5pF Vgyw=0.8YV, 3.0t0 3.6 - 34 - ns
S to Output Figure 4, Figure 5
18 - 110 -
torr Turn-Off Time R =509, C_. =5pF, Vgyw=0.8V, 3.0t0 3.6 - 23 - ns
S to Output Figure 4, Figure 5
18 - 50 -
tpp Propagation Delay CL=5pF, R =50 Q, Figure 6, 3.3 - 0.2 - ns
Figure 6
1.8 - 0.3 -
teBM Break-Before-Make RL =50, C_ =5 pF, 3.0t0 3.6 15 - 50 ns
Vv =V =0.8V, Figure 7
Swi = Vsw2 9 18 — — 100
ORrR Off Isolation R =50 Q, f = 240 MHz, Figure 9 1.8 - -20 - dB
3.0t0 3.6 - -23 -
Xtalk Crosstalk R, =50 Q, f = 240 MHz, Figure 10 18 - -18 - dB
3.0t0 3.6 - -23 - dB
BW -3 db Bandwidth R . =50Q,C_=0pF, Vgw=04V 18 - 810 - MHz
R =50 Q, C, =0 pF, Figure 8 3.0t0 3.6 - 1 - GHz
R =50 Q, C_ =5 pF, Figure 8 - 750 - MHz

8. Guaranteed by characterization. Not production tested.

CAPACITANCE (Note 9)

Ta = —40°C to 85°C
Symbol Characteristic Condition Vee (V) Min Typ Max Unit
CiN Control Pin Input Capacitance 0 - 15 - pF
Con A Port On Capacitance f=1 MHz, 3.0 - 7.7 -
f = 240 MHz, Figure 12 3.3 - 7.7 -
f=1 MHz, 1.8 - 10.0 -
f = 240 MHz, Figure 12 1.8 - 5.0 -
Corr Bn Port Off Capacitance f=1MHz 3.0 - 3.3 -
f = 240 MHz, Figure 11 3.3 - 3.3 -
f=1MHz 1.8 - 5.0 -
f =240 MHz, Figure 11 1.8 - 4.0 -

9. Not production tested.
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FSA3051

TEST DIAGRAMS

Von
Bn NC ——y I (OFF)
T Vsw , X
' l | ' —L_Vsw
GND : oN : Select
< Select GND | —€lec GND
Vg=0o0rV
Vg=0o0rVcc S ce
Ron = Von !/ lon **Each switch port is tested separately
Figure 2. On Resistance Figure 3. Off Leakage
Bn A trRise = 2.5 ns traLL = 2.5 ns
N
1 Vsw
y I v vee o 90%  90%
(] 0
GNDRg C Ry [YouT Input — Vg
lGND 10%/ | Vec/2 Vec!2 |\ 10%
GND
Vs
V .......
o 90%
GND Output — Vourt
RL, Rs, and C_ are functions of the application
environment (see AC Tables for specific values)
C_ includes test fixture and stray capacitance.
Figure 4. AC Test Circuit Load Figure 5. Turn-On / Turn-Off Waveforms
| —————— - - - - - 400 mV
Input / 50% 50%
oV | 1
tpLH - - - eyl

' Tttt VoH
Output £ 50% < 50%
VoL

Figure 6. Propagation Delay (tgtg — 500 ps)

tRISE = 2.5ns

By, Vee - -
I A Input - Vg
I Vsw1 A
i I
GND T vg, cr R | Vour
GND Vout
GND 0.9 X Vout 0.9 X Vout
Rs
tBBM
vV R, Rs, and C;_are functions of the application
S environment (see AC Tables for specific values)
GND C_ includes test fixture and stray capacitance.

Figure 7. Break-Before-Make Interval Timing
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FSA3051

TEST DIAGRAMS (CONTINUED)

Network Analyzer

Network Analyzer
Rs Rs
ViN t ViN
NG GND Vg I> Rt GND Vg
. l/ I
Tvs t GND | v P [vono GND
GND Vout Vout
GND Ry GND Ry
Ri, Rs, and C_ are functions of the R, Rs, and C| are functions of the
application environment (see AC Tables GND application environment (see AC Tables GND
for specific values). for specific values). Off isolation = 20 Log (Vout / Vin)
Figure 8. Bandwidth Figure 9. Channel Off Isolation
Network Analyzer
R
- ;GNDf VIN Vs
i
T vg > GND
GND Rt
GND
. GND Rt | Vout
Ri, Rs, and C, are functions of the
application environment (see AC Tables GND
for specific values). Off isolation = 20 Log (VouTt / ViN)
Figure 10. Channel-to-Channel Crosstalk
Capacitance Capacitance
Meter Bn Meter Bn
\_ | S=LOW or HIGH k- | S =LOW or HIGH
>
T A TA

Figure 11. Channel Off Capacitance

ORDERING INFORMATION

Figure 12. Channel On Capacitance

Operating
Temperature
Part Number | Top Mark Range Package Type Shipping’
FSA3051TMX NT -40to +85 °C X2DFN6 1x1, 0.35P 10000 / Tape & Reel

6-Lead, Dual, Ultra-ultrathin Molded Leadless Package (TMLP),
1.0 x 1.0 mm. Top left unit orientation in carrier tape
(Pb-Free, Halide Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.
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MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

X2DFN6 1x1, 0.35P

CASE 716AA
ISSUE O
D]0.05[C
ox <—1.00¢0.050—»>—.
6 5 4
PIN 1 !
MIN 250uM |
- | - 1.00+0.050
™~ |
[ | |

1 2 3

(1]0.05|C

TOP VIEW 2X
I[//Toos]cC
0.370+0.030
SIDE VIEW 1

(0.05) 4X ——| |=—

DETAIL A

6X
3™ 0.20+0.025

(0.05) 6X
Iz I
IR

(0.30)

6X
0.30+0.025 —
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NOTES:
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BOTTOM VIEW
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RECOMMENDED LAND PATTERN

45° __

CHAMFER

DETAIL A
PIN 1 LEAD SCALE: 2X

A. NO JEDEC STANDARD APPLIES
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 2009
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DOCUMENT NUMBER:| 98AON13695G

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION: | X2DFN6 1x1, 0.35P
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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