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Low-Power, Three-Port, High-Speed MIPI Switch

Features

® | ow On Capacitance: 7.0 pF Typical

® Low On Resistance: 7.0 Q Typical

= Wide -3db Bandwidth: 1 GHz Typical

" 24-Lead UMLP (2.5 x 3.4 mm) Package

= 8 kV ESD Rating; >16 kV Power/GND ESD Rating

Applications

®  Dual Camera Applications for Cell Phones

®  Dual LCD Applications for Cell Phones,
Digital Camera Displays, and Viewfinders

Description

The FSA642 is a bi-directional, low-power, high-speed
analog switch. The pin out is designed to ease
differential signal layout and is configured as a triple-
pole, double-throw switch (TPDT). The FSA642 is
optimized for switching between two MIPI devices, such
as cameras or LCD displays and on-board Multimedia
Application Processors (MAP).

The FSA642 is compatible with the requirements of
Mobile Industry Processor Interface (MIPI). The low-
capacitance design allows the FSA642 to switch signals
that exceed 500 MHz in frequency. Superior channel-to-
channel crosstalk immunity minimizes interference and
allows the transmission of high-speed differential signals
and single-ended signals, as described by the MIPI
specification.

Ordering Information

Part Number | Top Mark | Operating Temperature Range

Package

24-Lead, Quad, Ultrathin Molded Leadless

FSAB42UMX JG -40 to +85°C Package (UMLP). 2.5 x 3.4 mm
Camera 1 Camera 2 LCD 1 LCD 2
D C DD C D C DD C

D C

MAP Processor

MAP Processor

Figure 1. Application Block Diagram
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Pin Configuration

1

Pin Definitions

23

e

18 17 16 15 14 13
MEEEEHRERERE
9 |DB2P Q é é < g < DA2N [ 12
20 |DBiP SEL | 11
21 DB1N VCC 10
642
22 |cLkspP GND | 9
CLKBN JOE | 8
2

3 4 5 6

Figure 2. Pin Configuration (Top Through View)
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Pin # Name Description
1,2 CLKP, CLKN Clock Path (Common)
3,4 D1P, DIN Data Path 1 (Common)
5,6 D2P, D2N Data Path 2 (Common)
7, 24 NC No Connect (Float)
8 /OE Output Enable (Active Low)
9 GND Ground
10 VCC Power
11 SEL Select (0=A, 1=B)
12,13 DA2N, DA2P Data Path (A2)
14,15 DA1N, DA1P Data Path (A1)
16,17 CLKAN, CLKAP Clock Path (A)
18,19 DB2N, DB2P Data Path (2B)
20, 21 DB1P, DB1N Data Path (1B)
22,23 CLKBP, CLKBN, Clock Path (B)
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Functional Diagram
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FSA642
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Figure 3. Functional Diagram
Truth Table
SEL /OE Function
Don’t Care HIGH Disconnect
LOW LOW D1, D2, CLK=DA1, DA2, CLKA
HIGH LOW D1, D2, CLK=DB1, DB2, CLKB
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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 -0.50 +5.25 \Y
Ventre | DC Input Voltage (SEL, /OE)™ 0.5 Vee Vv
Vsw DC Switch I/0 Voltage!” -0.5 Vee + 0.3 Vv
Ik DC Input Diode Current -50 mA
lout DC Output Current 50 mA
Tsta Storage Temperature -65 +150 °C
All Pins 6.5
Human Body Model, JEDEC: JESD22-A114 | I/O to GND 8.0
ESD kV
Power to GND 16.0
Charged Device Model, JEDEC: JESD22-C101 2.5
Note:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.

Recommended Operating Conditions
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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.

Symbol Parameter Min. Max. Unit
Vce Supply Voltage 2.65 4.30 \Y
Vental | Control Input Voltage (SEL, /OE)® 0 Vee %
Vsw Switch 1/0 Voltage -0.5 Vee-1 \
Ta Operating Temperature -40 +85 °C
Note:

2. The control input must be held HIGH or LOW; it must not float.

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics

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

5. Measured by the voltage drop between A, B, and Dn pins at the indicated current through the switch.
6. Guaranteed by characterization.

- Ta=-40 to +852C .
Symbol Parameter Conditions Vee (V) - Units
Min. | Typ. | Max.
Vik Clamp Diode Voltage IIn=-18 mA 2.775 -1.2 \
IiN Control Input Leakage Vsw=01t04.3V 4.3 -1 1 MA
_ 2.650102.775 | 1.3
ViH Input Voltage High Vin=0 to Vce \
4.3 1.7
Vi Input Voltage Low Vin=0 to Ve 2.650t0 2.775 0.5 \
loz Off-State Leakage A,B=0+0.3 V to Vcc-0.3 4.3 -2 2 HA
lcc Quiescent Supply Current Ventre=0 or Veg, lout=0 4.3 1.0 HA
Increase in lcc Current Per _
leer | Control Voltage and Vcc Ventr=1.8 V 2.775 1.5 | pA
DC Electrical Characteristics, Low-Speed Mode
All typical values are Ta=25°C unless otherwise specified.
- Ta=-40 to +852C .
Symbol Parameter Conditions Vee (V) — Units
Min. | Typ. | Max.
Ron  |LS Switch On Resistance® | Vsw=1.2 V, lox=-10 mA, Figure 4 2.65 10 | 14 Q
ARon  [LS Delta Ron™ Vsw=1.2 V, lox=-10 mA (Intra-pair) | 2.65 0.65 Q
Notes:
3. Measured by the voltage drop between A/B and CLK/Dn pins at the indicated current through the switch.
4. Guaranteed by characterization.
DC Electrical Characteristics, High-Speed Mode
All typical values are Ta=25°C unless otherwise specified.
. TA='40 to +85°C .
Symbol Parameter Conditions Vee (V) — Units
Min. | Typ. | Max.
Ron HS Switch On Resistance® | Vsw=0.4 V, lox=-10 mA, Figure 4 2.65 7.0 9.5 Q
ARon  |HS Delta Ron® Vsw=0.4 V, lox=-10 mA (Intra-pair) | 2.65 0.65 Q
Notes:
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AC Electrical Characteristics

All values are at R.=50Q and Rs=50Q and all typical values are V¢c=2.775V at Ta=25°C unless otherwise specified.

Ta=-40°C to +85°C

Symbol Parameter Conditions Vee (V) - Units
Min. | Typ. | Max.
@) f=100 MHz, Rr=50 Q )
Orrr Off Isolation Figure 14 2.775 35 dB
Non-Adjacent Channel f=100 MHz, Rt=50 Q
Xtalk | o osstalk™ Figure 15 2.775 -55 dB
1 (7) C.=0 pF, Rr=50 Q
BW -3 db Bandwidth Figure 13 2.775 1.0 GHz
Turn-On Time C.=5pF, Vsw=1.2 V
fon SEL, /OE to Output Figure 6, Figure 7 2.650102.775 20 37 ns
Turn-Off Time C.=5pF, Vsw=1.2 V
fore | SEL, JOE to Output Figure 6. Figure 7 £-650102.775 15 1 27 | ns
. @ C.=5pF
tep Propagation Delay Figure 6, Figure 8 2.775 0.25 ns
C.=5 pF,
teBM Break-Before-Make Time | Vswi=Vswo=1.2 V 2.65010 2.775 3 5 8 ns
Figure 12
Note:
7. Guaranteed by characterization.
AC Electrical Characteristics, High-Speed
All typical values are Vcc=2.775V at Ta=25°C unless otherwise specified.
| Ta=-40°C to +85°C ]
Symbol Parameter Conditions - Units
Min. | Typ. | Max.
Channel-to-Channel Skew .
tsk(part_Part) Across Multiple Parts &9 Vsw=0.2 Vdiffpp, C. =5 pF 40 80 ps
Channel-to-Channel Skew Within | Vsw=0.2 Vdiffep, CL=5 pF,
ts(cnl_chi a Single Part® Figure 9 15 30 ps
Skew of Opposite Transitions in _ . _
tsk(Puse) | 1o Same Differential Channel® | Vsw=0-2 Vdiffee, CL=5 pF 10 20 ps
Notes:
8. Guaranteed by characterization.
9. Assumes the same V¢c and temperature for all devices.
Capacitance
-, Ta=-40°C to +85°C .
Symbol Parameter Conditions - Units
Min. | Typ. | Max.
Control Pin Input B
Cin Capacitance“o) Vee=0V 15
. (10)  |Vee=2.775V, /OE=0 V, f=1 MHz,
Con Dn/CLK- On Capacitance at 25°C, Figure 11 6.0 7.0 9.0 pF
. 10 Vce=2.775V, /OE=2.775 V,
Corr Dn/CLK Off Capacnance( ) f=C1CMHz, Figh e 10 25
Note:

10. Guaranteed by characterization.
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Test Diagrams
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Test Diagrams (Continued)
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Figure 12. Break-Before-Make Interval Timing

Network Analyzer

I

GND Vg

1
LV GND
—lv_ Vo
GND GND F{T uT

Rgand Ry are functions of the application
environment (see AC Tables for specific values).
Figure 13. Bandwidth

Network Analyzer

{ Ry GND
L]
T Vg GND
—lv_GND VOUT
GND
Rgand Ry are functions of the application

environment (see AC Tables for specific values).

Off isolation = 20 Log (Vout/ ViN)
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