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Features

®  Switch Type: SPDT(10x)
"  Signal Types:

— MIPI, D-PHY
" Vccil5t05.0V
" Input Signals: 0to 1.3V
"  Ron:

— 6 Q Typical HS MIPI

November 2016

2:1 MIPI D-PHY (2.5Gbps) 4-Data Lane Switch

Description

The FSA646 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 FSA646 is designed for the
MIPI specification and allows connection to a CSl or DSI
module.

Applications

Cellular Phones, Smart phones

Temperature Range

— 6 Q Typical LP MIPI = Tablets
" ARon: 0.1 Q Typical LP & HS MIPI = Laptops
" Ron fiat: 0.9 Q Typical LP & HS MIPI = Displays
" ezl pA Maximum
" lcc: 32 pA Typical
" Or: -24 dB Typical
"  Bandwidth: 2500 MHz Minimum
= Xtalk: -30 dB Typical
®  Con: 1.5 pF Typical
" Skew of Opposite Transitions of the Same Output:
6 ps Typical
Ordering Information
Part Number Operating Package Top Mark

FSA646UCX -40 to +85°C

36-Ball WLCSP, Non-JEDEC 2.43 mm x 2.43 mm,

0.4 mm Pitch

GS
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Typical Application
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Figure 1.  Typical Application

Processor
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Pin Descriptions

r .
CLKAP 0\ /OE
CLKBP f———— CLKP
CLKAN —0}.

CLKBN |ty CLKN
DA1P —o\
DB1P | D1P
DBIN |t DIN
DB2N p———e D2N
DB3P |jrtp D3P
DB3N |t D3N
DBAP et D4p
DBAN |t D4N
L 4.
SEL

Figure 2.  Analog Symbol

Pin Name

Description

GND

Ground

/OE Output Enable
| CLKP/N=CLKAPI/N,
SEL Control SEL=0 | pnp/N=DANP/N
Pin | (g _; |CLKP/N=CLKBPNN,
~~ | DnP/N=DBnP/N

NC

No Connect
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Pin Definitions
N Y. Y Y ™ .' """ \'. Ball Pin Name
4 Al Vce
A2 GND
® A3 DA4N
A4 DA4P
Y YTO6] 1 AS
A6 SEL
Doooooo S
B2 DB4P
- 200000 - -
B4 DA3P
000000 -
B6 D4P
1 6
Figure 3. Top Through View cl DB3N
c2 DB3P
C3 NC
C4 NC
C5 D3N
Cc6 D3P
D1 DB2N
D2 DB2P
D3 DA2N
D4 DA2P
D5 D2N
D6 D2P
El DB1N
E2 DB1P
E3 DA1N
E4 DA1P
E5 DIN
E6 D1P
F1 CLKBN
F2 CLKBP
F3 CLKAN
F4 CLKAP
F5 CLKN
Table 1. Ball-to-Pin Mappings F6 CLKP
Truth Table
SEL /OE 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 Clock and 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 -0.5 6.0 \%
Vente | DC Input Voltage (/OE, SEL)™ -0.5 Vee v
Vsw DC Switch I/0 Voltage™? -0.3 1.8 v
lik DC Input Diode Current -50 mA
lout DC Output Current 25 mA
Tste Storage Temperature -65 +150 °C
Human Body Model, JEDEC: JESD22-A114 | All Pins 2.0
ESD Charged Device Model, JEDEC: JESD22-C101 1.0 o
Contact 8.0
IEC 61000-4-2 System -
Air Gap 15.0

Notes:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.
2. Vsw refers to analog data switch paths.

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

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 15 5.0 \%
Ventre | Control Input Voltage (SEL, /OE)® 0 Vee v
Vsw (S(\:,\ll_lfgr:1 Ié?mvgllfngen CLKBn, DAn, DBn) — 15 Mode x >3 v
N ’ ’ ’ — LP Mode 0 1.3 \%
Ta Operating Temperature -40 +85 °C
Note:

3. The control inputs must be held HIGH or LOW; they must not float.
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DC and Transient Characteristics

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

Ta=- 40°C to
Symbol Parameter Conditions Vee (V) +85°C Unit
Min. | Typ. | Max.
Clamp Diode Voltage _
Vik (IOE, SEL) In =-18 mA 15 -1.2 -0.6 \Y
ViH Input Voltage High SEL, /IOE 15t05 13 \%
Vi Input Voltage Low SEL, /IOE 15t05 0.5 \%
I éoé‘go/gg’”t Leakage |\, - 0to Vee 5 0.5 05 | pA
| Off Leakage Current
l“O(OFF) of Port CLKAN,DAN,  |Vsw=0.0<DATA<13V 5 -0.5 05 | pA
NC(OFF) CLKBn and DBn
On Leakage Current
Iaon) of Common Ports Vsw =0.0=DATA<13V 5 -0.5 0.5 A
(CLKn, Dn)
Power-Off Leakage _
lorr Current (All I/O Ports) Vsw=-0.00r1.3V 0 -0.5 05 KA
Vsw =0.0<DATA<1.3V,
loz Off-State Leakage JOE = High 5 -0.5 0.5 HA
15
Switch On Resistance |loy =-8 mA, /OE =0V, SEL = Vcc 25
RON_MIPI_HS for HS MIPI or0 V, CLKA,CLKB, DBy or 6 Q
Applications® DAy = 0.2V 3.3
5
15
Switch On Resistance |lon =-8 mA, /OE =0V, SEL =Vcc 25
RON_M|p|_|_p for LP MIPI or0 V, CLKA,CLKB, DB\ or 6 Q
Applications® DAy = 1.2V 3.3
5
1.5
On Resistance lon=-8 mA, /OE =0V, SEL =Vcc 25
ARon_mipi_Hs | Matching Between HS |or 0 V, CLKA,CLKB, DBy or 0.1 Q
MIPI Channels® DAy=0.2V 3.3
5
1.5
On Resistance lon=-8 mA, /OE=0V, SEL =Vcc 25
ARon_mipi_Lp | Matching Between LP | or 0 V, CLKA,CLKB, DBy or 0.1 Q
MIPI Channels® DAy = 1.2V 3.3
5
1.5
R On Resistance lon=-8 mA, /OE =0V, SEL =Vcc 25
ON_FLAT_MIPL_| Flatness for HS MIPI | or 0 V, CLKA,CLKB, DBy or 0.9 Q
HS Signals® DAy =010 0.3V 3.3
5

Continued on the following page...
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DC and Transient Characteristics (Continued)

Ta=- 40°C to
Symbol Parameter Conditions Vee (V) +85°C Unit
Min. | Typ. | Max.
15
. lon=-8 mA, /OE =0V, SEL =Vcc 25
Ron_FLaT wipt_ g? I_Rpei}lslg}”gf r']: E'j‘;ﬂ)ess or 0V, CLKA, CLKB, DBy or : 0.9 Q
LP g DAy=01t0 1.3V 3.3
5
| Quiescent Supply Current | VsgL = 0 or Vcg, lour=0, 5 30 A
ce (Includes Charge Pump) |/OE =0V H
| Quiescent Supply Current | Vsg.= 0 or Vcg, lour=0, 5 1 A
cez (High Impedance) OE = Vce H
Increase in lcc Current
lcer Per Control Voltage and |Vsg =0 or Vee, /OE=1.5V 1 HA
Vee

Note:

4. 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).

AC Electrical Characteristics

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

o Ta=- 40°C to +85°C )
Symbol Parameter Conditions Vee (V) - Units
Min. | Typ. | Max.
Initialization Time R =50 Q, C_ =0 pF,
tinir Vee to Output® Vew= 0.6 V 15t05 60 ps
Enable Time R =50 Q, C_ =0 pF,
ten JOE to Output Vew = 0.6 V 15t05 60 150 Us
Disable Time R =50 Q, C_ =0 pF,
s |/OE to Output Vew=0.6 V 15105 8 | 280 | ns
Turn-On Time R =50 Q, C,.=0 pF,
ton SEL to Output Vew = 0.6V 15t05 350 1100 ns
Turn-Off Time R =50 Q, C.=0 pF,
foFf | SEL to Output Vew=0.6 15105 125 | 800 | ns
Break-Before-Make R =50 Q, C =0 pF,
teem Time Vew= 0.6V 15to5 50 450 ns
trp Propagation Delay(s) CL=0pF, RL.=50Q 15t0o5 0.25 ns
. s |RL=50Q, f=1250 MHz, i
Orr Off Isolation for MIPI JOE = HIGH, Vaw = 0.2 Vpp 15t05 24 dB
RL. =50 Q, f=1250 MHz,
®) SEL = ngh, V5W= 0.2 Vpp -30 25
XraLK Crosstalk for MIPI 15t05 dB
RL=50 Q, f = 1250 MHz, 30 o5
SEL = Low, Vsw = 0.2 Vpp
BW(Insertion | 41, gandwidth® R.=50Q, CL.=0pF, 15105 | 2500 MHz
Loss) Vsw=0.2 Vpp
Note:

5. Guaranteed by characterization.
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High-Speed-Related AC Electrical Characteristics

o Ta=- 40°C to +85°C )
Symbol Parameter Conditions Vee (V) - Unit
Min. | Typ. | Max.
HS Mode Skew of Opposite _ _
tske) | Transitions of the Same \F;L_S_OOQS’ \C/L = 0pF, 15t05 6 ps
Output® sw=2
Notes:
6. Guaranteed by characterization.
Capacitance
o Ta=- 40°C to +85°C )
Symbol Parameter Conditions - Unit
Min. | Typ. | Max.
Cin Control Pin Input Capacitance'” |Vec=0V, f= 1 MHz 2.1
. @ Vec=3.3V,/OE=0V,
Con On Capacitance f = 1250 MHz (In HS common value) 15 pF
. @ Vce and /OE = 3.3V, f = 1250 MHz
Corr | Off Capacitance (Both sides in HS common value) 0.9
Note:
7. Guaranteed by characterization.
The table below pertains to the Packaging information on the following page.
Product Specific Dimensions
D E X Y
2.43 mm 2.43 mm 0.215 mm 0.215 mm
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