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FSA644 — 2:1 MIPI D-PHY (1.5Gbps) 4-Data Lane Switch

Description

The FSAB44 is a four-data-lane, MIPI, D-PHY switch. This

single-pole, double-throw (SPDT) switch is optimized for
switching between two high-speed or low-power MIPI

sources. The FSAB44 is designed for the MIPI specification

and allows connection to a CSI or DSI module.

Applications

= Cellular Phones, Smart Phones

= Displays

Related Resources

= FSAB644 Demonstration Board

Features
Switch Type SPDT (10x)
Signal Types MIPI, D-PHY
Vee 165045V
Input Signals 0to Vee
Ron 60 Typi.cal HS MIPI
8 Q Typical LP MIPI
ARon 0.6 Q Typical HS & LP MIPI
Ron_FLaT 0.3 O Typical
lccz 0.5 pA Maximum
lcc 32 pA Maximum
Orrr -40 dB Typical
XTalk -25 dB Typical
Bandwidth 1100 MHz Minimum
Channel-to-Channel Skew 6 ps Typical
Con 5.2 pF
Operating Temperature -40 to +85°C
Package 36-Ball WLCSP
FSAB644UCX Top Mark M7
Ordering Information FSAB44UCX
FSAB44BUCX Top Mark KM
Ordering Information FSAB44BUCX

Typical Application

CLK
e
Module #1 _
CSI / DSl ) E—
) E—

CLK
i
Module #2 M
Csl / DSl _
)
Figure 1.

4-Data Lane
MIP] Switch m—

FSA644

Data [1:4]

) E—

Processor

Mobile Phone Example

® 2011 Fairchild Semiconductor Corporation
FSAG44 « Rev. 1.17

www fairchildsemi.com

Uoums aue-ejed-v (sdqog'L) AHd-Q IdIN L2 — p¥9IVSH



Pin Descriptions
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Figure 2. Analog Symbol

Pin Name Description
CLKpn Common Clock Path
D1pm Common Data Path 1
D2pn Common Data Path 2
D3pmn Common Data Path 3
Ddpn Common Data Path 4
CLKApPN A-Side Clock Path
DA1pN A-Side Data Path 1
DAZ2pn A-Side Data Path 2
DA3pin A-Side Data Path 3
DA4pn A-Side Data Path 4
CLKBpnN B-Side Clock Path
DB1pin B-Side Data Path 1
DB2piny B-Side Data Path 2
DB3pin B-Side Data Path 3
DB4pin B-Side Data Path 4
SEL=0 CLKP=CLKAP, CLKN=CLKAN,
= Control Dn(P/N)=DAn(P/N)
Pin SEL=1 CLKP=CLKBP, CLKN=CLKBN,
Dn(P/N)=DBn(P/N)
IOE Output Enable
Vee Power
GND Ground
NC No Connect

® 2011 Fairchild Semiconductor Corporation

FSAG44 « Rev. 1.17

www _fairchildsemi.com

youms aue-eyeq-y (sdqog'L) AHd-A IdIN L2 — p¥IVSH



Pin Definitions

A Table 1. Ball-to-Pin Mappings
Ball Pin Name
A1 CLKn
B A2 CLKp
A3 CLKAp
c A4 DA1p
A5 DA2p
AB DA2n
b B1 D1y
B2 D1p
E B3 CLKAN
B4 DA1N
B5 DA3p
F B6 DA3N
C1 D2y
1 2 3 6 Cc2 D2p
C3 NC
Figure 3. Top Through View C4 Vee
C5 DA4p
C6 DA4y
D1 D3n
D2 D3p
D3 GND
D4 NC
D5 CLKBnN
D6 CLKBp
E1 D4n
E2 D4p
E3 DB4p
E4 DB3p
E5 DB1n
E6 DB1p
F1 /OE
F2 SEL
F3 DB4y
F4 DB3n
F5 DB2y
F6 DB2p
Truth Table
SEL IOE Function
LOW LOW CLKp=CLKAp, CLKN=CLKAN, Dn(P/N)=DAn(P/N)
HIGH LOW CLKp=CLKBp, CLKN=CLKBy, Dn(P/N)=DBn(P/N)
X HIGH DAN(P/N), DBn(P/N) Data Ports High Impedance
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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 V
VeNTRL DC Input Voltage (/OE)!" 05 Vee v
Vsw DC Switch 1/0 Voltage'” -0.50 5.25 v
lik DC Input Diode Current -50 mA
lout DC Output Current 50 mA
Tsta Storage Temperature -65 +150 °C
All Pins 35
Human Body Model, JEDEC: JESD22-A114 I/O to GND 35
Power to GND 8.0
ESD : kV
Charged Device Model, JEDEC: JESD22-C101 1.5
Contact 8.0
IEC 61000-4-2 System :
Air Gap 15.0
Note:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings 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. Fairchild does not recommend
exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 1.85 4.50 vV
VentrRL | Control Input Voltage (S, /OE)? 0 Vee V
Ve Switch 1/0 Voltage (CLKn, CLKAN, CLKBn, Dn, |HS Mode 0.1 0.3 v
DAn, DBn) LP Mode 0 1.2
Ta Operating Temperature -40 +85 °C
Note:

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

All typical values are at Ta=25°C unless otherwise specified.
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. Ta=-40°C to +85°C )
Symbol Parameter Conditions Vee (V) - Unit
Min. | Typ. | Max.
Vik Clamp Diode Voltage IIn=-18 mA 2.8 -1.2 \
ViH Input Voltage High 1.85 to 4.50 1.0 \
Vi Input Voltage Low 1.85 to 4.50 0.4 \
Control Input Leakage i
I (SEL,/OE) Vaw=0 to Vce 1.65t04.50 | -100 100 nA
CLKn, Dn=0.3 V; Vcc-0.3 V;
Off Leakage Current of Port | CLKAN, DAn, or CLKBn;
INo(FF), INCOFF) | ¢ kAN, DAN, CLKBN, DBn | DBn= Vee-03 V, 0.3 V, or 1.65104.50_l__100 100 | nA
Floating; /OE=0 V
CLKn, Dn=0.3 V; Vcc-0.3 V;
On Leakage Current of CLKAN, DAnN, or CLKBnR; }
IxoM | Common Ports (CLKn, Dn) | DBn=Vcc-0.3V, 0.3V, or 165 100 | nA
Floating; /OE=0 V
CLKn, Dn, or CLKAN; DAn or
lorr Power-Off Leakage Current | CLKBn, DBn; Vin=0 V to 0 -100 100 nA
45V; V=0V
0 = CLKn, Dn, CLKAN,
loz Off-State Leakage CLKBn, DAn,DBn=3.6V, 45 -100 100 nA
/OE=High
1.8 7 12
. . |0N=-10 mA, JOE=0 V, 25 6 o]
PP or DAn=0.1, 0.2, 0.3 -
45 6 9
1.8 6.7 12.0
. . lon=-10 mA, /OE=0 V
Switch On Resistance for ; : 25 6.4 9.0
Ron_mier_Lp . 3) SEL=Vccor 0V, CLK4 g, DBn Q
LP MIPI Applications or DAn=0, 0.6, 1.2 V 3.6 6.2 9.0
45 6.0 9.0
1.8 0.8
On Resistance Matching lon=-10 mA, /OE=0V, 25 0.6
ARon mipLHs | Between HS MIPI SEL=Vccor 0V, CLK4 g, DBn - . Q
Channels) or DAn=0.1, 0.2, 0.3 3.6 05
45 0.5
1.8 0.8
On Resistance Matching lon=-10 mA, /OE=0V, 25 06
ARon mip_Lp | Between |71P MIPI SEL=Vccor 0V, CLKag, DBn Q
Channels” or DAn= 0.0, 0.6, 1.2V 3.6 05
45 0.5
1.8 1.5
. |0N=-10 mA, JOE=0 V, 25 05
g or DAn=0.1, 0.2, 0.3 - -
45 0.2
1.8 35
. lon=-10 mA, /OE=0V, 25 2
Ron_FLat_miei_Lp 82 I\I}]epsrsst?nr?;slilnatness for SEL=Vccor 0V, CLKa g, DBy 36 1 Q
9 or DAn=0.0, 0.6, 1.2 V :
45 0.5
Continued on the following page. ..
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DC Electrical Characteristics

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

L. Ta=-40°C to +85°C )
Symbol Parameter Conditions Vee (V) - Unit
Min. | Typ. | Max.
Quiescent Hi-Z Suppl
lecz Currant PRIy Vin=0 or Ve, lout=0 45 0.5 LA
, 25t04.5 32
Icc Quiescent Supply Current | Vin=0 or Vce, lour=0 8 % pA
Increase in lec Current Per _ 4.5 4
leet Control Voltage and Vee VseLioe=1.65V 25 0.1 bA
Notes:
3. Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is
determined by the lower of the voltage on the two (A or B ports).
4. Guaranteed by characterization.
AC Electrical Characteristics
All typical values are for Vcc=3.3V at Ta=25°C unless otherwise specified.
- Ta=- 40°C to +85°C .
Symbol Parameter Conditions Vee (V) - Unit
Min. Typ. Max.
Initalization Time B _ B 25t04.5 100
T Ve to Output ® Ri=50 Q, C=5 pF, Vew=1.2V 18 150 s
Enable Turn-On Time, B _ B 25t04.5 120 200
ten JOE to Output R.=50 Q, C.=5 pF, Vaw=1.2V 18 250 500 ns
Disable Turn-Off Time, _ g _ 25t04.5 25 50
tois JOE to Output Ri=50 Q, C=5 pF, Vsw=1.2V 18 50 90 ns
Turn_On T|me' _ _ _ 25 to 45 50 100
ton SEL to Output R.=50 Q, C.=5 pF, Vanw=1.2V 18 5 125 ns
torr SEL to Output Ri=50 Q, C =5 pF, Vsw=1.2V 8 — - ns
tBEM Break-Before-Make Time Ri=50 Q, C =5 pF, Vsw=1.2V 10 50 ns
R.=50 Q, f=750 MHz,
Orr | Off Isolation for MIPI®) IOE=Vcc Vsw=-1 dBm 1.65t0 4.5 -18 dB
(200 mVep)
(5) Ri=50 Q, f=750 MHz,
Xrak | Crosstalk for MIPI Vew=-1 dBm (200 mVep) 1.651t0 4.5 -25 dB
BW  [-3db Bandwidth®® R.=50 Q, C,=0 pF 3.0 1100 1600 MHz
Sopz1 Differential Data Rate Inter-operability Data Rate 3.0 1.5 Gbps
Note:
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5. Guaranteed by characterization.
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High-Speed-Related AC Electrical Characteristics

Ta=-40°C to +85°C

Symbol Parameter Conditions Vee (V) - Unit
Min. | Typ. | Max.
terion Channel-to-Channel Single- TDR-Based Method 33 6 20 s
SKO | Ended Skew'® (Vsw=0.2 Vep, CL=Con) : P
) Skew of Opposite Transitions of | TDR-Based Method
'K | the Same Output® (Vsw=0.2 Vep, CL=Con) 33 6 | 2 ps

Note:
6. Guaranteed by characterization.

Capacitance

. Ta=- 40°C to +85°C .
Symbol Parameter Conditions - Unit
Min. Typ. | Max.
Cin Control Pin Input Capacitance Vee=0V, =1 MHz 21
Con Out On Capacitance Vee=3.3V,/OE=0V, f=1 MHz 5.2 pF
Corr Out Off Capacitance Vee and /OE=3.3 V, f=1 MHz 2.0

Ordering Information

Part Top

Number |Mark Package D E X Y

36-Ball WLCSP, Non-JEDEC 2.36 mm x 2.36 mm, 0.4 mm

FSAG44UCX | M7 236 mm | 236 mm | 0.18 mm | 0.18 mm

Pitch
FsA644BUCX| ku |36-Ball WLCSP, Non-JEDEC 2.415 mm x 2.415 mm, 2.415 mm|2.415 mm|0.208 mm|0.208 mm
0.4 mm Pitch
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TRADEMARKS

Sync-Lock™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidianes, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ OPTOPLANAR® SYSTEM
AttitudeEngine ™ FRFET® GENERAL
,'5\'n.'inda®E Global Power Resource™" & TinyBoost®
A_X—(_JAF' * GreenBridge™ Power Supply WebDesigner™ TinyBuck®
BitSiC™ Green FPS™ PowerTrench® TinyCalc™
Build it Now™ Green FPS™ e-Series™ PowerXs™ TinyLogic®
CorePLUS™ Gmax™ Programmable Active Droop™ TINYOPTO™
CorePOWER™ GTO™ QFET® TinyPower™
CROSSVOLT™ IntelliMAac™ Qs™ TinyPWh™
CTL™ ISOPLANAR™ Quiet Series™ TinyWire™
Current Transfer Logic™ Making Small Speakers Sound Louder RapidConfigure™ TranSiC™
DEUXPEED® and Better™ f:)'M TriFault IZ)etet:'(T‘:‘l_Q’l
Dual Cool™ MegaBuck™ d . TRUECURREN
EcoSPARK® MICROCOUPLER™ S_awng our xorld,_ TmWAWKW at a time™ uSerDes™
Efficientiax™ MicroFET™ SlgnalWlsx_e '

ESBC™ MicroPakn Smarthax™ gms&

2 Ll SMART START™ UHC®
LI MillerDrive™ Soutons for Your Success Ultra FRFET™
Fairchild Semiconductor® hotonax STEALTH™ uniFeT™
FACT Quiet Series™ MotionGri SuperFET® L
EACT® MTi " VisualMax™

MTx® SuperSOT™-3 n
FastvCore™ X SuperSOT™6 VOEQE Plus
FETBench™ M e SuperSOT™-8 s

T mWSaver 2 Xsens™

FPS il SupreMOS
OptotiiT™ SyncFET™ fuz=®
OPTOLOGIC® v

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR
WEBSITE AT HTTP/AWWW. FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF
ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF
OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE
WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

AUTHORIZED USE

Unless otherwise specified in this data sheet, this product is a standard commercial product and is not intended for use in applications that require extraordinary

levels of quality and reliability. This product may not be used in the following applications, unless specifically approved in writing by a Fairchild officer: (1) automotive
or other tfransportation, (2) military/aerospace, (3) any safety critical application — including life critical medical equipment — where the failure of the Fairchild product
reasonably would be expected to result in personal injury, death or property damage. Customer's use of this product is subject to agreement of this Authorized Use
policy. In the event of an unauthonzed use of Fairchild's product, Fairchild accepts no liability in the event of product failure. In other respects, this product shall be
subject to Fairchild's Worldwide Terms and Conditions of Sale, unless a separate agreement has been signed by both Parties.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, www fairchildsemi.com,
under Terms of Use

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authonzed Distnbutors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any wamranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
| Datasheet ldentification .

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.

Advance Information Formative / In Design

Preliminary First Production

No Identification Needed Full Production

Obsolete Mot In Production
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