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FSSD06 — SD/SDIO and MMC Two-Port Multiplexer

Features Description

® On Resistance Typically 4Q, Vppn=2.7V The FSSDO06 is a two-port multiplexer that allows Secure
Digital (SD), Secure Digital /0 (SDIO), and Multimedia
* fioggie: > 120MHz Card (MMC) host controllers to be expanded out to
®= | ow On Capacitance: 9pF Typical multiple cards or peripherals. This configuration enables
) ) the CMD, CLK, and D[3:0] signals to be multiplexed to
® Low Power Consumption: 1uA Maximum dual-card peripherals. It is optimized for 1-bit / 4-bit SD /

® Conforms to Secure Digital (SD), Secure Digital I/O MMC applications.
(SDIO), and Multimedia Card (MMC) Specifications The architecture includes the necessary bi-directional
= Supports 1-Bit / 4-Bit Host Controllers (Vppn=1.65V to data and command transfer capability for single high-
3.6V) Communicating with High-Voltage (2.7-3.6V) voltage cards or dual-voltage supply cards. The clock
and Dual-Voltage Cards (1.65-1.95V, 2.7-3.6V) path for the FSSDO6 is a uni-directional buffer with an

integrated pull-up for high-impedance mode.
—  Vppr=1.65 to 3.6V, Vppc1/co=Vppr to 3.6V

Typical applications involve switching in portables and
" 24-Lead MLP (3.5 x 4.5mm) and UMLP Packages ypiea appleaions IMOWe SWIGHNg i, poriabes an

consumer applications: cell phones, digital cameras,
home theater monitors, portable GPS units, and printers.

Applications

® Cell Phone, PDA, Digital Camera, Portable GPS
® | CD Monitor, Home Theater PC/TV, All-in-One Printer

Analog Symbol Diagram
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VDDC2 -+ s

VDDH 4
1DATI[0:3], 1CMD

DAT[0:3], CMD

2DATI[0:3], 2CMD

1CLK

CLK >
S 2CLK

GND 1+

Figure 1. Analog Symbol Diagram

Ordering Information

Operating . Packing
Part Number Temperature Range Package Description Method
o o 24-L ead Molded Leadless Package (MLP), JEDEC MO-
FSSD06BQX -40°C to +85°C 220, 3.5 x 4.5mm Tape & Reel
FSSDO6UMX -40°C to +85°C 24-L ead Ultrathin Molded Leadless Package (UMLP) Tape & Reel
© 2007 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Pin Configuration
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Figure 2. MLP Pin Assignments Figure 3. UMLP Pin Assignments
Pin Definitions
Name Description
VDDH Power Supply (Host ASIC)

VDDC1, VDDC2

Power Supply (SDIO Peripheral Card Ports)

/OE

Output Enable (Active Low)

S

Select Pin

1DAT[3:0], 2DAT[3:0], 1CMD, 2CMD

SDIO Card Ports

DAT[3:0], CMD

SDIO Common Ports

CLK, 1CLK, 2CLK

Clock Path Ports

Truth Table
/OE S Function
LOW LOW CMD, CLK, DAT[3:0] connected to 1CMD, 1CLK, 1DAT[3:0]; 2CLK pulled HIGH via Rp,
LOW HIGH CMD, CLK, DAT[3:0] connected to 2CMD, 2CLK, 2DAT[3:0]; 1CLK pulled HIGH via Rpy
HIGH X All Ports High Impedance; 1CLK, 2CLK pulled HIGH via Rpy

© 2007 Fairchild Semiconductor Corporation
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Typical Application Diagram
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Functional Description

The FSSD06 enables sharing the ASIC/baseband
processor SDIO port(s) to two peripheral cards,
providing bi-directional support for dual-voltage
SD/SDIO or MMC cards available in the marketplace.
Each SDIO port of the FSSD06 has its own supply rail,
allowing peripheral cards with different supplies to be
interfaced to the host. The peripheral card supplies must
be equal or greater than the host to minimize power
consumption. The independent Vppy, Vppct, and Vppca
are defined by the supplies connected from the
application Power Management ICs (PMICs) to the
FSSDO06. The clock path is a uni-directional buffered
path rather than a bi-directional switch port.

CMD, DAT Bus Pull-ups

The 1CMD, 2CMD, 1DATI[3:0], and 2DATI[3:0] ports do
not have, internally, the system pull-up resistors as
defined in the MMC or SD card system bus
specifications. The system bus pull-up must be added
external to the FSSD06. The value, within the specific
specification limits, is a function of the individual
application and type of card or peripheral connected. For
SD card applications, the Reyp and Rpat pull-ups should
be between 10kQ and 100kQ. For MMC applications,
the Rewp pull-ups should be between 4.7kQ and 100kQ
and the Rpar pull-ups between 50kQ and 100kQ. The
card-side 1CMD, 2CMD, 1DAT[3:0], and 2DAT[3:0]
outputs have a circuit that facilitates incident wave
switching, so the external pull-up resistors ensure
retention of the output high level.

The /OE pin can be used to place the 1CMD, 2CMD,
1DATI[3:0] and 2DATI[3:0] into high-impedance mode
when the system enters IDLE state (see IDLE State
CMD/DAT Bus “Parking”).

CLK Bus

The 1CLK and 2CLK outputs are bi-state buffer
architectures, rather than a switch 1/O, to ensure 52MHz
incident wave switching. When there is no
communication on the bus (IDLE), the FSSDO06 can be
disabled with the /OE pin. When this pin is pulled HIGH,
the nCLK outputs are also pulled HIGH. Along with
nCMD, nDAT[3:0] goes high-impedance to ensure that
the CLK path between the FSSDO06 and the peripheral
does not float.

IDLE State CMD/DAT Bus “Parking”

The SD and MMC card specifications were written for a
direct point-to-point communication between host
controller and card. The introduction of the FSSDO06 in
that path, as an expander, requires that the functional
operation and system latency not be impacted by the
FSSDO06 switch characteristics. Since there are various
card formats, protocols, and configurable controllers, a
/OE pin is available to facilitate a fast IDLE transition for
the nCMD/nDATI[3:0] outputs. Some controllers, rather
than simply placing CMD/DAT into high-impedance
mode, may pull their outputs HIGH for a clock cycle prior
to going into high-impedance mode (referred to as
“parking” the output). Some legacy controllers pull their
outputs HIGH versus high impedance.

If the /OE pin is left LOW and the controller places the
CMD/DAT[3:0] outputs into high impedance, the
nCMD/nDATI[3:0] output rise time is a function of the RC
time constant through the switch path. It is
recommended that the host controller pull CMD and
DAT[3:0] HIGH for one cycle before pulling /OE HIGH.
This facilitates parking all nCMD/nDAT[3:0] outputs
HIGH before putting the switch 1/Os in high impedance.

© 2007 Fairchild Semiconductor Corporation
FSSDO06 * Rev.1.0.5
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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 Conditions Min. Max. Unit
VooH Supply Voltage -0.5 46 \%
Vbbe1,Vooc2 | Supply Voltage -0.5 46 \%
1DAT[3:0], 2DAT([3:0], 1CMD, 05 Voo O+ 0.3V Vv
stv“) Switch /0 Voltage 2CMD Pins (4.6v :r21)aX|mum)
DATI[3:0], CMD Pins 0.5 ( 4%$Xm;x?r}13l}/m) Y,
VCNTRL(” Control Input Voltage S, /OE -0.5 4.6 \%
Ve CLK Input Voltage CLK 05 46 Y,
Voo™ | CLK Output Voltage 1CLK, 2CLK 05 | 4%35’X:1);x?ﬁfa/m) v
Iinoc Input Clamp Diode Current -50 mA
Isw Switch I/O Current SDIO Continuous 50 mA
lswreAk Peak Switch Current E? (;5/1 PDL:Jf;g;;;mS Duration, 100 mA
Tste Storage Temperature Range -65 +150 °C
T, Max Junction Temperature +150 °C
T Lead Temperature Soldering, 10 Seconds +260C °C
I/0 to GND 8
o |menpagvose | [Swpyo ; y
All Other Pins 5
Charged Device Model (JEDEC: JESD22-C101) 2 kV
Notes:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.
2.  Vppy references the specific SDIO port Vpp rail (i.e. Vppc1, Vopce, VooH)-

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 Minimum Maximum Unit
VooH Supply Voltage - Host Side 1.65 3.6V V
Vboct, Voocz | Supply Voltage - SDIO Cards VooH 3.6V V
VenTRL Control Input Voltage - Vs,V,oe 0 VooH \%
Ve Clock Input Voltage - Ve 0 VooH \%
Switch I/O Voltage - CMD, DAT[3:0] 0 VobH \Y,
Vsw Switch 1/0 Voltage - 1CMD, 1DAT[3:0] 0 Vboet Y,
Switch I/O Voltage - 2CMD, 2DAT[3:0] 0 Vboc2 \Y,
°C Operating Temperature -40 +85 °C

0 Thermal Resistance (free air), MLP24 50 °C/W

© 2007 Fairchild Semiconductor Corporation
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DC Electrical Characteristics at 1.8V Vppn

All typical values are for Vppy=1.8V at 25°C unless otherwise specified.

Vooct / . Ta=- 40°C to +85°C .
Symbol Parameter Vv Vv Conditions - Unit
pocz (V) Min. | Typ. | Max.
Common Pins
Vik Clamp Diode Voltage 2.7 lik=-18mA -1.2
Vi Cpntrol Input Voltage 27 13 Vv
ngh VDDH=1'65V
Vi Control Input Voltage Low 27 0.5
In S, /OE Input High Current | 3.6 ¥DDH=1 95V, Vorri 0V to A 1 uA
DDH
lop | Off Leakage, Current of 36 |Voou=1.95V, Vew=0Vto Vpox | 1.0 | 0.5 | 1.0 | pA
all ports
ly | CLK Pull-up Current 3.6 X)CEK_'T/VDDH Voko=0V, 35 | A
— VDDH
Voue CLK Output Voltage High 2.7 lon=-2mA 24 \Y
VoLc CLK Output Voltage Low 3.6 lo.=-2mA 90 mV
Rey CLK Pull-up Resistance® 50 | 100 kQ
Ron Switch On Resistance® 2.7 \S{g\éDF?SL[?:eO];SOV’ lon=-2mA, 4 6
ARony | Delta On Resistance® ® 27 Ve, pa:0i=0V, lon=- 2mMA 0.8 0
Power Supply
| Quiescent Supply Current 0 Vppr=1.95V, Vgw=0 or Vpph, 1 A
CCVDDH) | (Host) lout=0 i
- Vsw=0 or Vppy, lout=0,
lccvooct, | Quiescent Supply Current 36 Veua=Voow, VeLko=0pen, 1 uA
VDDC2) (SD'O Cards) JOE=0V
Vsw=0 or Vppy, lout=0,
Delta ICC(VDDC1, VDDC2) for 3.6V . ’ _
Alearo | One Card Powered Off Jov | Youa Voor Vouko=Open, T owA
Notes:

3. Guaranteed by characterization, not production tested.
4. On resistance is determined by the voltage drop between the switch I/O pins at the indicated current through the switch.
5. A Ron=Ron max— Ron min measured at identical V¢, temperature, and voltage.

© 2007 Fairchild Semiconductor Corporation
FSSDO06 * Rev.1.0.5
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DC Electrical Characteristics at 2.7V Vppn

All typical values are for Vppy=2.7V at 25°C unless otherwise specified.

6. Guaranteed by characterization, not production tested.
7. On resistance is determined by the voltage drop between the switch I/O pins at the indicated current through the switch.
8. ARon=Ron max— Ron min measured at identical V¢, temperature, and voltage.

Vooct / . Ta=-40°C to +85°C ]
Symbol Parameter Vv Vv Conditions - Unit
pocz (V) Min. | Typ. | Max.
Common Pins
Vik Clamp Diode Voltage 2.7 lik=-18mA -1.2
Vi Cpntrol Input Voltage 27 18 Vv
ngh VDDH=2'7V
Vi Control Input Voltage Low 2.7 0.8
I S, /OE Input High Current | 3.6 ¥DDH=3'6V' Ventri=0V to - 1 uA
DDH
loz g;‘frtléeakage Current of all 36 Vppu=3.6V, Vsw=0V to Vppx 10 05 10 VA
|pU CLK PU”-Up Current VCLKI=VDDH, VCLK():OV,
3.6 JOE=V ooy 50 MA
VoHe CLK Output Voltage High 2.7 lon=-2mA 2.4 \%
VoLc CLK Output Voltage Low 3.6 lo.=-2mA 90 mV
Rey CLK Pull-up Resistance®® 50 | 100 kQ
Ron Switch On Resistance!” 2.7 Vewp, patiz0i=0V. lon=-2mA 25 6.0
See Figure 5
ARon | Delta On Resistance!”® 2.7 Ve, pa:0i=0V, lon=- 2mMA 0.8 Q
Power Supply
Quiescent Supply Current Vppr=3.6V, Vsw=0 or Vppy,
lccvooh) (Host) 0 lour=0 1 pA
: Vsw=0 or Vppy, lout=0,
e | S e |38 Moo Voo-Open T
/OE=0V
Al Delta ICC(VDDC1, VDDC2) for 3.6V/0V xsw=2\(/)r VD?}(’ IOU'L:C()): en 1 A
CARD | One Card Powered Off OV/3.6V | S por: VerkoT=Ren. H
Notes:

© 2007 Fairchild Semiconductor Corporation
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AC Electrical Characteristics at 1.8V VppH

All typical values are for Vppp=1.8V at 25°C unless otherwise specified.

9. Guaranteed by characterization, not production tested.
10. Skew is determined by |Tp.y - Tpyy | for worst-case temperature and Vppy.

Vooci / . Ta=- 40°C to +85°C ]
Symbol Parameter Conditions Unit
Vooca (V) Min. | Typ. | Max.
Turn-On Time, Vsw=0V, R =1kQ, C_ =30pF
fovi |5 /OE to CMD, DAT3:0] | 27 138 |see Figure 7, Figure 8 10 24 | ns
Turn-Off Time, Vsw=0V, R =1kQ, C_ =30pF
forrt |3, /O to CMD, DAT[3:0] | 2 1936 | see Figure 7, Figure 8 7] 2 | ns
Switch Propagation .
tep Delay® 27t03.6 |SeeFigure9 1 ns
Switch Skew® 1% _ _|
ts<ew | GMD, D AT[3:0] 27t03.6 |R.=1kQ, C_=30pF 2 ns
Turn-On Time, Vsw=0V, R =1kQ, C_ =30pF
tox2 |3 /OE to 1CLK, 2CLK 271036 | 5e6 Figure 7, Figure 8 R | 3% | ns
Turn-Off Time Vsw=0V, R =1kQ, C_ =30pF
loFF2 | 5 /O to 1CLK, 2CLK 271036 | 5ee Figure 7, Figure 8 (ER28 | ns
. R =1kQ, C_=30pF
trocik | Clock Propagation Delay 2.71t0 3.6 See Figure 11 3.0 55 ns
9 f=10MHz, R7-50Q, C_=30pF, ]
Orr Off Isolation 2.71t0 3.6 See Figure 12 60 dB
Non-Adjacent Channel f=10MHz, R-50Q), C,_=30pF, )
LS Crosstalk® 271088 See Figure 13 el dB
fogge | Clock Frequency® 2.7t03.6 |C.=30pF 120 MHz
Notes:

© 2007 Fairchild Semiconductor Corporation
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AC Electrical Characteristics at 2.7V VppHx

All typical values are for Vppy=2.7V at 25°C unless otherwise specified.

See Figure 14

Vooci / . Ta=-40°C to +85°C .
Symbol Parameter Vv Vv Conditions - Unit
oocz (V) Min. | Typ. | Max.
Turn-On Time Vsw=0V, R =1kQ, C =30pF
fovi |5 /OE to CMD, DAT[3:0] | 27 %38 |see Figure 7, Figure 8 8 7 ns
Turn-Off Time Vsw=0V, R =1kQ, C_ =30pF
forrt |3, /OE to CMD, DAT[3:0] | 27 138 |see Figure 7, Figure 8 6 13 ns
Switch Propagation .
tep Delay" pag 2.7t0 3.6 |See Figure 9 1 ns
Switch Skew!'? _ _
tskew CMD, DAT[3:0] 2.710 3.6 |R =1kQ, C =30pF 1.5 ns
Turn-On Time Vsw=0V, R =1kQ, C_ =30pF
tox2 |3 /OE to 1CLK, 2CLK 271036 | 5o Figure 7, Figure 8 B | 2 ns
Turn-Off Time Vsw=0V, R =1kQ, C =30pF
loFF2 | 5 /O to 1CLK, 2CLK 271036 | 5ee Figure 7, Figure 8 [R5 ns
, R =1kQ, C =30pF
trocik | Clock Propagation Delay 2.7t03.6 See Figure 11 1.5 3.0 ns
s (1) f=10MHz, R:=50Q, C,=30pF _
Orr Off Isolation 2.7t03.6 See Figure 12 60 dB
Non-Adjacent Channel f=10MHz, Ry-50Q, C,=30pF )
LS Crosstalk"" 2.7 oEle See Figure 13 el dB
fogge | Clock Frequency!" 2.7t0 3.6 |C_=30pF 120 MHz
Notes:
11. Guaranteed by characterization, not production tested.
12. Skew is determined by |Tp.y - Tphy | for worst-case temperature and Vppy.
Capacitance
. Ta=- 40°C to +85°C .
Symbol Parameter Conditions - Unit
Min. | Typ. | Max.
Control and CLK Pin Input
CiN s, 10E, cLK) Capacitance P Vppr=0V 25
; Vppr=1.8V,Vppc1=Vopc2=2.7V,
Con (C(?mmon Po;t On Capacitance Vo0V, Vone=0V, f=1MHz 9.0 .
220D See Figure 15 P
Vopr=1.8V,Vopc1=VopLHe=2.7V,
Corr Input Source Off Capacitance V,0E=3.3V, Vpias=0V, f=1MHz 4.0

© 2007 Fairchild Semiconductor Corporation
FSSDO06 * Rev.1.0.5
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Test Diagrams
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Figure 7.  AC Test Circuit Load
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Figure 10. AC Test Circuit Load (CLK)
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Test Diagrams (Continued)
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Figure 11. CLK Propagation Delay Waveforms Figure 12. Channel Off Isolation
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Tape and Reel Specifications

NOTES: unless otherwise specified

M
(2}
(2]
S
Pagkage Tape Selection Number Cavities Cavity Status Cover Tape ©
Designator Status |
Leader (Start End) 125 (Typical) Empty Sealed Cg
MPX Carrier 3000 Filled Sealed (7)
Trailer (Hub End) 75 (Typical) Empty Sealed o
(@)
Tape Dimensions g
Dimensions are in millimeters unless otherwise noted. o
—f 400 p— g
| e T 21551005 %
1751001 [ | L
eaea'@@i@é@@‘ 3
550010 ‘ J g
‘ —- 11— fb —tat-t¢ 5
475 £010 . . (o)
| | ! - 3
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SECTION BB

=
PKG.SIZE DIMAo DIMBo  DIMKo 5
SECTION Ah 35X45 | 38+01] 4801 | 09+01 o
3.0X30 33+01]33+01]09+0.1 ]
25X45 | 28%01 | 48+01 | 0.9+0.1 )
25X35 | 28+01]38+01]|09+0. =

25X3.0 28%0. 33+£01]09+0.

25X25 | 28+0.1| 28+01 | 09*0.

MILLIMETERS

Reel Dimensions
Dimensions are in inches (millimeters) unless otherwise noted.

1. Cummulative pitch for feeding holes and cavities (chip pockets) not to exceed 0.008[0.20] over 10 pitch span.
2. Smallest allowable bending radius.

3. Thru hole inside cavity is centered within cavity.

4. Tolerance is +0.002[0.05] for these dimensions on all 12mm tapes.

5. Ao and Bo measured on a plane 0.120[0.30] above the bottom of the pocket.

6. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.

7. Pocket position relative to sprocket hole measured as true position of pocket. Not pocket hole.

8. Controlling dimension is millimeter. Diemension in inches rounded.

» -« W1Measured at Hub
W2 max Measured at Hub 7 "5

A
BMin _ _
— | i i ‘DiaC
X
: DiaD V)
Dia A Dia N nin
max ’j’? _ /‘:3
v
_ See detail AA DETAIL AA
v
Tape Size A B C D N Wwi1 w2
13.000 0.059 0.512 0.795 2.165 0.488 0.724
(12.00mm) (330.00) (1.50) (13.00) (20.00) (55.00) (12.40) (18.40)
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