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General Description

The FIN12A is a 12-bit serializer capable of running a par-
allel frequency range between 5MHz and 56MHz. The fre-
quency range is selected by the S1 and S2 control signals.
The bi-directional data flow is controlled through use of a
direction (DIRI) control pin. The devices can be configured
to operate in a unidirectional mode only by hardwiring the
DIRI pin. An internal PLL generates the required bit clock
frequency for transfer across the serial link. Options exist
for dual or single PLL operation dependent upon system
operational parameters. The device has been designed for
low power operation and utilizes Fairchild Low Power
LVDS interface. The device also supports an ultra low
power Power-Down mode for conserving power in battery
operated applications.

April 2005
Revised May 2005

Low Voltage 12-Bit Bi-Directional Serializer/Deserializer
with Multiple Frequency Ranges (Preliminary)

Features

Low power consumption

Low power LVDS differential interface

LVCMOS parallel I/O interface

* 2 mA source/sink current

« Over-voltage tolerant control signals

1/0 power supply range between 1.65V and 3.6V
Analog Power Supply range of 2.775V + 5%

Multi-Mode operation allows for a single device to
operate as Serializer or Deserializer

Internal PLL with no external components
Standby Power-Down mode support

Small footprint 32-terminal MLP packaging
Built in differential termination

Supports external CKREF frequencies between
5MHz and 56MHz

Serialized data rate up to 784Mb/s

Ordering Code:

Order Number | Package Number Package Description
FIN12AGFX BGAO42A Pb-Free 42-Ball Ultra Small Scale Ball Grid Array (USS-BGA), JEDEC MO-195,
(Preliminary) 3.5mm Wide
FIN12AMLX MLPO32A Pb-Free 32-Terminal Molded Leadless Package (MLP), Quad, JEDEC MO-220, 5mm
Square

Pb-Free package per JEDEC J-STD-020B.
BGA and MLP packages available in Tape and Reel only.

uSerDes™ is a trademark of Fairchild Semiconductor Corporation.

© 2005 Fairchild Semiconductor Corporation DS500889
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Pin Description

. Number L .

Pin Name 1/0 Type of Pins Description of Signals
DP[1:12] 110 12 LVCMOS Parallel I/0O. Direction controlled by DIRI terminal.
CKREF IN 1 LVCMOS Clock Input and PLL Reference
STROBE IN 1 LVCMOS Strobe Signal for Latching Data into the Serializer

CKP ouT 1 LVCMOS Word Clock Output
DSO+ / DSI- DIFF-I1/O 2 LpLVDS Differential Serial I/O Data Signals (Note 1)
DSO-/DSI+ DSO: Refers to output signal pair
DSI: Refers to input signal pair
DSO(l)+: Positive signal of DSO(I) pair
DSO(l)-: Negative signal of DSO(l) pair
CKSl+, SKSI- DIFF-IN 2 LpLVDS Differential Deserializer Input Bit Clock
CKSI: Refers to signal pair
CKSl+: Positive signal of CKSI pair
CKSI-: Negative signal of CKSI pair
CKSO+, CKSO-| DIFF-OUT 2 LpLVDS Differential Serializer Output Bit Clock
CKSO: Refers to signal pair
CKSO+: Positive signal of CKSO pair
CKSO-: Negative signal of CKSO pair
S1 IN LVCMOS Mode Selection terminals used to define
S2 IN frequency range for the RefClock, CKREF
DIRI IN LVCMOS Control Input
Used to control direction of Data Flow:
DIRI = “1” Serializer,
DIRI = “0” Deserializer
DIRO ouT 1 LVCMOS Control Output
Inversion of DIRI
Vpop Supply 1 Power Supply for Parallel I/O and Translation Circuitry
Vpbs Supply 1 Power Supply for Core and Serial /0O
Vbpa Supply 1 Power Supply for Analog PPL Circuitry
GND Supply 0 Use Bottom Ground Plane for Ground Signals

Note 1: The DSO/DSI serial port terminals have been arranged such that when one device is rotated 180 degrees with respect to the other device the serial
connections will properly align without the need for any traces or cable signals to cross. Other layout orientations may require that traces or cables cross.

Control Logic Circuitry

The FIN12A has the ability to be used as a 12-bit Serializer
or a 12-bit Deserializer. Terminals S1 and S2 must be set to
accommodate the clock reference input frequency range of
the serializer. The table below shows the terminal program-
ming of these options based on the S1 and S2 control ter-
minals. The DIRI terminal controls whether the device is
the serializer or a deserializer. When DIRI is asserted
LOW, the device is configured as a deserializer. When the
DIRI terminal is asserted HIGH, the device will be config-
ured as a serializer. Changing the state on the DIRI signal
will reverse the direction of the I/O signals and generate
the opposite state signal on DIRO. For unidirectional oper-
ation the DIRI terminal should be hardwired to the HIGH or
LOW state and the DIRO terminal should be left floating.
For bi-directional operation the DIRI of the master device
will be driven by the system and the DIRO signal of the
master will be used to drive the DIRI of the slave device.

Turn-Around Functionality

The device passes and inverts the DIRI signal through the
device asynchronously to the DIRO signal. Care must be
taken by the system designer to insure that no contention
occurs between the deserializer outputs and the other
devices on this port. Optimally the peripheral device driving

the serializer should be put into a HIGH Impedance state
prior to the DIRI signal being asserted.

When a device with dedicated data outputs turns from a
deserializer to a serializer the dedicated outputs will remain
at the last logical value asserted. This value will only
change if the device is once again turned around into a
deserializer and the values are overwritten.

TABLE 1. Control Logic Circuitry

Mode

Number S2|S1|DIRI

Description

0 0| 0| X [Power-Down Mode

1 01 1 |12-Bit Serializer,

20MHz to 56MHz CKREF

0| 1| O [12-Bit Deserializer

12-Bit Serializer,
5MHz to 15MHz CKREF

1| 0| O |12-Bit Deserializer

3 1 1 |12-Bit Serializer,
10MHz to 30MHz CKREF
1({1)| O |12-Bit Deserializer
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Preliminary

Power-Down Mode

Mode 0 is used for powering down and resetting the
device. When both of the mode signals are driven to a
LOW state the PLL and references will be disabled, differ-
ential input buffers will be shut off, differential output buffers
will be placed into a HIGH Impedance state, LVCMOS out-
puts will be placed into a HIGH Impedance state, and LVC-
MOS inputs will be driven to a valid level internally.
Additionally all internal circuitry will be reset. The loss of
CKREEF state is also enabled to insure that the PLL will only
power-up if there is a valid CKREF signal.

In a typical application mode signals of the device will not
change other than between the desired frequency range
and the power-down mode. This allows for system level
power-down functionality to be implemented via a single
wire for a SerDes pair. The S1 and S2 selection signals
that have their operating mode driven to a “logic 0” should
be hardwired to GND. The S1 and S2 signals that have
their operating mode driven to a “logic 1" should be con-
nected to a system level power-down signal.

Serializer Operation Mode

The serializer configurations are described in the following
sections. The basic serialization circuitry works essentially
identical in these modes but the actual data and clock
streams will differ dependent on if CKREF is the same as
the STROBE signal or not. When it is stated that CKREF =
STROBE this means that the CKREF and STROBE signals
have an identical frequency of operation but may or may
not be phase aligned. When it is stated that CKREF does
not equal STROBE then each signal is distinct and CKREF
must be running at a frequency high enough to avoid any
loss of data condition. CKREF must never be a lower fre-
quency than STROBE.

Serializer Operation: (Figure 1)

Modes 1, 2, or 3

DIRI equals 1

CKREF equals STROBE
The PLL must receive a stable CKREF signal in order to
achieve lock prior to any valid data being sent. The CKREF
signal can be used as the data STROBE signal provided
that data can be ignored during the PLL lock phase.
Once the PLL is stable and locked the device can begin to
capture and serialize data. Data will be captured on the ris-

ing edge of the STROBE signal and then serialized. The
serialized data stream is synchronized and sent source
synchronously with a bit clock with an embedded word
boundary. When operating in this mode the internal deseri-
alizer circuitry is disabled including the DS input buffer. The
CKSI serial inputs remain active to allow the pass through
of the CKSI signal to the CKP output. For more on this
mode please see the section on Passing a Word Clock. If
this mode is not needed then the CKSI inputs can either be
driven to valid levels or left to float. For lowest power oper-
ation let the CKSl inputs float.

Serializer Operation: (Figure 2)
DIRI equals 1
CKREF does not equal STOBE

If the same signal is not used for CKREF and STROBE,
then the CKREF signal must be run at a higher frequency
than the STROBE rate in order to serialize the data cor-
rectly. The actual serial transfer rate will remain at 14 times
the CKREF frequency. A data value of zero will be sent
when no valid data is present in the serial bit stream. The
operation of the serializer will otherwise remain the same.

The exact frequency that the reference clock needs to run
at will be dependent upon the stability of the CKREF and
STROBE signal. If the source of the CKREF signal imple-
ments spread spectrum technology then the minimum fre-
quency of this spread spectrum clock should be used in
calculating the ratio of STROBE frequency to the CKREF
frequency. Similarly if the STROBE signal has significant
cycle-to-cycle variation then the maximum cycle-to-cycle
time needs to be factored into the selection of the CKREF
frequency.

Serializer Operation: (Figure 3)
DIRI equals 1
No CKREF

A third method of serialization can be done by providing a
free running bit clock on the CKSI signal. This mode is
enabled by grounding the CKREF signal and driving the
DIRI signal HIGH.

At power-up the device is configured to accept a serializa-
tion clock from CKSI. If a CKREF is received then this
device will enable the CKREF serialization mode. The
device will remain in this mode even if CKREF is stopped.
To re-enable this mode the device must be powered down
and then powered back up with “logic 0" on CKREF.

www.fairchildsemi.com
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Serializer Operation Mode (continued)
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FIGURE 1. Serializer Timing Diagram (CKREF equals STROBE)
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FIGURE 2. Serializer Timing Diagram (CKREF does not equal STROBE)
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FIGURE 3. Serializer Timing Diagram Using Provided Bit Clock (No CKREF)

VZINIH

5 www.fairchildsemi.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6132907/fin12a.html

FIN12A

Preliminary

Deserializer Operation Mode

The operation of the deserializer is only dependent upon
the data received on the DSI data signal pair and the CKSI
clock signal pair. The following two sections describe the
operation of the deserializer under two distinct serializer
source conditions. References to the CKREF and STROBE
signals refer to the signals associated with the serializer
device used in generating the serial data and clock signals
that are inputs to the deserializer.

When operating in this mode the internal serializer circuitry
is disabled including the parallel data input buffers. If there
is a CKREF signal provided then the CKSO serial clock will
continue to transmit bit clocks.

Deserializer Operation:
DIRI equals O
(Serializer Source: CKREF equals STROBE)

When the DIRI signal is asserted LOW the device will be
configured as a deserializer. Data will be captured on the
serial port and deserialized through use of the bit clock
sent with the data. The word boundary is defined in the
actual clock and data signal. Parallel data will be generated
at the time the word boundary is detected. The falling edge
of CKP will occur coincident with the data transition. The
rising edge of CKP will be generated approximately 7 bit

WORD n-1
»le

times later. When no embedded word boundary occurs
then no pulse on CKP will be generated and CKP will
remain HIGH.

Deserializer Operation:
PwrDwn equals 1
DIRI equals 0
(Serializer Source: CKREF does not equal STROBE)

The logical operation of the deserializer remains the same
regardless of if the CKREF is equal in frequency to the
STROBE or at a higher frequency than the STROBE. The
actual serial data stream presented to the deserializer will
however be different because it will have non-valid data
bits sent between words. The duty cycle of CKP will vary
based on the ratio of the frequency of the CKREF signal to
the STROBE signal. The frequency of the CKP signal will
be equal to the STROBE frequency. The falling edge of
CKP will coincident with data transition. The LOW time of
the CKP signal will be equal to % (7 bit times) of the
CKREF period. The CKP HIGH time will be equal to
STROBE period —¥2 of the CKREF period. Figure 5 is rep-
resentative of a waveform that could be seen when CKREF
is not equal to STROBE. If CKREF was significantly faster
than additional non-valid data bits would occur between
data words.

WORD n WORD n+1

Ll

===\

Ll
b7 ) b8 J b0 for0]b11)brfors fora ] b1

===\ ===\

===\

DP[1:12]

WORD n-1

FIGURE 4. Deserializer Timing Diagram
(Serializer Source: CKREF equals STROBE)
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WORD n WORD n+1
&
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b1 X b2 X b3 X bg X bs X be X b7 X bg X bg Xb10Xb11Xb12Xb13Xb14 )

==y = ot
okst (] O
~ 7 bit times
CKP
DP[1:12] WORD n-2 WORD n-1

FIGURE 5. Deserializer Timing Diagram
(Serializer Source: CKREF does not equal STROBE)
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Embedded Word Clock Operation

The FIN12A sends and receives serial data source syn-
chronously with a bit clock. The bit clock has been modified
to create a word boundary at the end of each data word.
The word boundary has been implemented by skipping a
low clock pulse. This appears in the serial clock stream as
3 consecutive bit times where signal CKSO remains HIGH.
In order to implement this sort of scheme two extra data
bits are required. During the word boundary phase the data
will toggle either HIGH-then-LOW or LOW-then-HIGH
dependent upon the last bit of the actual data word. Table 2
provides some examples showing the actual data word and
the data word with the word boundary bits added. Note that
a 12-bit word will be extended to 14 bits during serial trans-
mission. Bit 13 and Bit 14 are defined with-respect-to Bit

12. Bit 13 will always be the inversion of Bit 12 and Bit 14
will always be the same as Bit 12. This insures that a “0” —»
“1” and a “1" — “0” transition will always occur during the
embedded word phase where CKSO is HIGH.

The serializer generates the word boundary data bits and
the boundary clock condition and embeds them into the
serial data stream. The deserializer looks for the end of the
word boundary condition to capture and transfer the data to
the parallel port. The deserializer only uses the embedded
word boundary information to find and capture the data.
These boundary bits are then stripped prior to the word
being sent out of the parallel port.

TABLE 2. Word Boundary Data Bits

12 Bit Data Words

12 Bit Data Word with Word Boundary

Hex Binary Hex Binary

FFFh 1111 1111 1111b 2FFFh 10 1111 1111 1111b
555h 0101 01010 0101b 1555h 01 0101 0101 0101b
xxxh OXXX XXXX XXXXb 1xxxh 01 OXXX XXXX XXXXb
xxxh XXX XXXX XXXXb 2xxxh 10 1xxx XXxx xxxxb

LVCMOS Data I/O

The LVCMOS input buffers have a nominal threshold value
equal to %2 of Vppp. The input buffers are only operational
when the device is operating as a serializer. When the
device is operating as a deserializer the inputs are gated
off to conserve power.

The LVCMOS 3-STATE output buffers are rated for a
source/sink current of 2 mAs at 1.8V. The outputs are
active when the DIRI signal is asserted LOW. When the
DIRI signal is asserted HIGH the bi-directional LVCMOS I/
Os will be in HIGH-Z state. Under purely capacitive load
conditions the output will swing between GND and Vppp.

The LVCMOS 1/O buffers incorporate bushold functionality
to allow for pins to maintain state when they are not driven.
The bushold circuitry only consumes power during signal
transitions.

Bushold

From 3
Deserializer

To
Serializer <

From
Control

[ 1 DP[n]

|
Lo~

>
FIGURE 6. LVCMOS I/0

Differential 1/0O Circuitry

The differential I/O circuitry is a low power variant of LVDS.
The differential outputs operate in the same fashion as
LVDS by sourcing and sinking a balanced current through
the output pair. Like LVDS an input source termination
resistor is required to develop a voltage at the differential
input pair. The FIN12A device incorporates an internal ter-
mination resistor on the CKSI receiver and a gated internal
termination resistor on the DS input receiver. The gated ter-
mination resistor insures proper termination regardless of
direction of data flow.

- >Ds+

From
Serializer < > DS-
From
Control >
Gated
Termination
To <
Deserializer

FIGURE 7. Bi-directional Differential /0O Circuitry
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PLL Circuitry

The CKREF input signal is used to provide a reference to
the PLL. The PLL will generate internal timing signals
capable of transferring data at 14 times the incoming
CKREF signal. The output of the PLL is a Bit Clock that is
used to serialize the data. The bit clock is also sent source
synchronously with the serial data stream.

There are two ways to disable the PLL. The PLL can be
disabled by entering the Mode O state. (S1 = S2 = 0). The
PLL will disable immediately upon detecting a LOW on
both the S1 and S2 signals. When any of the other modes
are entered by asserting either S1 or S2 HIGH and by pro-
viding a CKREF signal the PLL will power-up and goes
through a lock sequence. You must wait specified number
of clock cycles prior to capturing valid data into the parallel
port.

An alternate way of powering down the PLL is by stopping
the CKREF signal either HIGH or LOW. Internal circuitry
detects the lack of transitions and shuts the PLL and serial
1/0 down. Internal references will not however be disabled
allowing for the PLL to power-up and re-lock in a lesser
number of clock cycles than when exiting Mode 0. When a
transition is seen on the CKREF signal the PLL will once
again be reactivated.

Passing a Word Clock

For some applications it is desirable to pass a word clock

through the deserializer to the serializer and output it as a

reference clock for another device. (See Figure 11) This

can be done under the following conditions:

1. The application mode is unidirectional only.

2. The master word clock is generated on the same side
of the cable as the deserializer.

To implement pass through functionality on the deserial-

izer:

1. DIRI=LOW

2. CKREF =LOW

3. Word clock should be connected to the STROBE.

4. This will pass the STROBE signal out the CKSO port.

To implement pass through functionality on the serializer:

1. Connect CKSO of the deserializer to CKSI of the serial-
izer

2. CKSI passes the signal to CKP

3. CKP must be connected to CKREF

If the word clock being passed through the serializer stops

then the serializer must be placed in the reset mode

(MODE 0) and restarted before the CKSI signal will again

pass through to CKP.

If CKREF of the deserializer is running then a high speed

bit clock will be passed across the flip instead of STROBE.

This bit clock will be used as the clock source by the serial-

izer provided that no CKREF signal exists on the serializer.

www.fairchildsemi.com
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Application Mode Diagrams
Modes 1, 2, 3: Unidirectional Data Transfer
BIT CK
CKREF_M D—D— PLL | Gen ~i> j>—$—> Worg oK —D—D CKP_S
Serializer
Control CKSO | CKsI Deserializer
Control
STROBE_M D—l>— 3

Q

@ A 4 DS A 4 5

2 P[1:12]_S

g " = " >

DP[1:12]_M] D_l> K Serializer Deserializer
.C_
|
i
Master Device Operating as a Serializer i Slave Device Operating as a Deserializer
DIRI="1" ! DIRI="0"
i
i
FIGURE 8. Simplified Block Diagram for Unidirectional Serializer and Deserializer

Figure 8 shows the basic operation diagram when a pair of Slave Operation: The device will...

SerDes is configured in an unidirectional operation mode. 1. Be configured as a deserializer at power-up based on

Master Operation: The device will... the value of the DIRI signal.

(Please refer to Figure 8) 2. Accept an embedded word boundary bit clock on CKSI.

1. During power-up the device will be configured as a 3 peserialize the DS Data stream using the CKSI input
serializer based on the value of the DIRI signal. clock.

2. Accept CKREF_M word clock and generate a bit clock 4. write parallel data onto the DP_S port and generate
with embedded word boundary. This bit clock will be the CKP_S. CKP_S will only be generated when a valid
sent to the slave device through the CKSO port. data word occurs.

3. Receive parallel data on the rising edge of
STROBE_M.

4. Generate and transmit serialized data on the DS sig-
nals which is source synchronous with CKSO.

5. Generate an embedded word clock for each strobe sig-
nal.

REFCK
Sending FIN12A FIN12A Receiving
Unit < P CKREF CKSO B CKSI  CKP > Unit
\—y STROBE
DS - DS
DATA[1:12] DATA[1:12]
ﬁ DP[1:12] DP[1:12] ﬂ
D
T__lor oo DIRO  DIRI
—p St S1 {g—
T s2 s2 1
PwrDown
FIGURE 9. Unidirectional Serializer and Deserializer
9 www.fairchildsemi.com
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Application Mode Diagrams (continued)

LCD FIN12A FIN12A LCD
Controller PIXELCK  p| cKReF cksO p| CKSI  CKP PIXELCK | Display
T—» STROBE
DATA[0:7] DATA[0:7]
ﬁ DP[1:8] DS p» DS DP[1:8]
VSYNC/HSYNC VSYNC/HSYN
e DP[9:10] DP[9:10]
Vbb
] DIRI DIRO DIRO DIRI
—»{ S1 S1 |
T s2 s2 1
PwrDwn
FIGURE 10. Multiple Units, Unidirectional Signals in Each Direction
Baseband
Processor
FIN12A FIN12A cerck CCD or
© = CKREF CKSO P CKSI  CKP » CMOS
= REFCK
¢E> SATAOT P STROBE CKREF{—l Imager
S 4_[ 2 DP[1:8] STROBE |« DA.T:':';L oK
« YSYNC/HSYNC DP[11:12] DS |« DS DP[1:8] 4&
CKsl |« CKSO DP[11:12] Qw
Vbpp
DIRI DIRO DIRO DIRI
s1 s1
= s2 s2
GPIO PwnDwn

FIGURE 11. 8-Bit Camera Interface (10MHz to 30MHz Parallel Operation)

Figure 10 shows an 8-bit LCD Interface with VSYNC/
HSYNC capability. This interface is a very straightforward
in implementing the puSerDes devices. Note that two addi-
tional data bits are still available for implementing addi-
tional data bits or control signals.

Figure 11 shows an application for a camera interface for a
flip phone using the FIN12A. For this application the refer-

ence clock is generated on the baseband side of the flip
and passed across the SerDes pair differentially. This sig-
nal is then reconverted to a single ended signal for use as
a reference clock by the imager. For some applications it
may be possible to connect the REFCK directly to the
CKREF signal of the FIN12A serializer.

www.fairchildsemi.com
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Absolute Maximum Ratingsote 2)

Recommended Operating

VZINIH

Supply Voltage (Vpp) -0.5V to +4.6V Conditions
ALL Input/Output Voltage -0.5V to +4.6V Supply Voltage (Vppa, Vops) 2.775V + 5.0%V
LVDS Output Short Circuit Duration Continuous Supply Voltage (Vppp) 1.65V to 3.6V
Storage Temperature Range (Tstg) —65°Cto +150°C  Operating Temperature (T,) (Note 2) -10°C to + 70°C
Maximum Junction Temperature (T;) +150°C Supply Noise Voltage (Vppa.pp) 100 mVp_p
Lead Temperature (T,)

(Soldering, 4 seconds) +260°C
ESD Rating

Human Body Model, 1.5KQ, 100pF >2kV

Machine Model, 0€2, 200pF >200V  Note 2: Absolute maximum ratings are DC values beyond which the device

may be damaged or have its useful life impaired. The datasheet specifica-
tions should be met, without exception, to ensure that the system design is
reliable over its power supply, temperature, and output/input loading vari-
ables. Fairchild does not recommend operation outside datasheet specifi-
cations.

DC Electrical Characteristics

Over supply voltage and operating temperature ranges, unless otherwise specified.

o Min Typ Max .
Symbol Parameter Test Conditions Unit
(Note 3)
LVCMOS I/0
ViH Input High Voltage 0.65 x Vppp Vppp
Vi Input Low Voltage GND 0.35 X Vppp \Y
Vou Output High Voltage Vppp=3.3+£0.3
lon = -2.0 MA Vopp = 2.5+ 0.2 |0.75 X Vppp Y
Vppp = 1.8+ 0.15
VoL Output Low Voltage Vppp=3.3+£0.3
loL = 2.0 mA Vppp = 2.5+ 0.2 0.25 X Vppp Y
Vppp = 1.8+ 0.15
Iin Input Current Viy =0V to 3.6V -5.0 5.0 pA
lorr Input/Output Power-Off Vppp = 0V, 450 WA
Leakage Current ALL LVCMOS Inputs/ Outputs OV to 3.6V
DIFFERENTIAL 1/O
Vop Output Differential Voltage R =100 Q, See Figure 12 150 225 350 mvV
AVop V,OD Magnimde Change from R, =100 Q, See Figure 12 15.0 mv
Differential LOW-to-HIGH
Vos Offset Voltage R_ =100 Q, See Figure 12 | Vpp = 2.775 + 5% 925 mv
AV, Offset Magnitude Change from
* Differential LOW-to-HIGH 150 m
los Short Circuit Output Current Vour = 0V Driver Enabled -25 -5.0 mA
(Note 4) Driver Disabled +5.0 A
loz Disabled Output Leakage Current | DP = 0V to Vppp, DIRI = Vppp +1.0 +10.0 nA
V1H Differential Input Threshold HIGH | See Figure 13 and Table 2 100 mvV
Vi Differential Input Threshold LOW | See Figure 13 and Table 2 -100 mv
Viem Input Common Mode Range Vpp =2.775 £ 5% 300 925 1550 mV
R CKSI Internal Receiver Vip=225mV, V,c=925mV, DIRI =0
e Termination Resistor |CIDKSI+ - CKSI—;C: Vip 80.0 100 120
DS I/O Termination Resistor Vip=225mV, V|c =925 mV, DIRI=0 Q
IDS*— DSH = Vip 80.0 100 120
In Input Current Vin = Vpp + 0.3V or OV 4200 WA
Vpp =0V or Vpp

Note 3: Typical Values are given for Vpp = 2.5V and T, = 25°C. Positive current values refer tot the current flowing into device and negative values means
current flowing out of pins. Voltage are referenced to Ground unless otherwise specified (except AVop and Vop).

Note 4: The definition of short-circuit includes all the possible situations. For example, the short of differential pairs to Ground, the short of differential pairs
(No Grounding) and either line of differential pairs tied to Ground.

11 www.fairchildsemi.com
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<
N | Power Supply Currents
% Symbol Parameter Test Conditions Min Typ Max Units
I V, Serializer Static All DP and Control Inputs at OV or V,
o SESSIy Current NOCKREF, S2=0,S1=1,DIR=1 > TBD 8D mA
! V Deserializer Static All DP and Control Inputs at 0V or V,
o sESSly Current NOCKREF, S2 =0, S'j. =1,DIR=0 > TBD 8D mA
| V, Serializer Static All DP and Control Inputs at OV or V,
o Szgsly Current NOCKREF, S2=0,S1=1,DIR=1 * TBD 78D mA
I V, Deserializer Static All DP and Control Inputs at OV or V,
o sES;y Current NOCKREF, S2=0,S1=1,DIR=0 > TBD 8D mA
! V Static All DP and Control Inputs at 0V or V,
o SLDIS:W Current S1=S2=0 ’ > TBD 8D mA
Ipb_pD Vpp Power-Down Supply Current |S1=S2=0, 50 uA
Ipb_pp = Ippa + Ipps + Ibpp All Inputs at GND or Vpp
Ipp_ser1 | 14:1 Dynamic Serializer S2=H|5 MHz TBD TBD
Power Supply Current CKREF = STROBE S1=L |15 MHz TBD TBD
(Note 3) DIRI=H S2=H |10 MHz TBD TBD mA
Ipb_ser1 = Ipba + Ipps + Ibop See Figure 14 S1=H|30 MHz TBD TBD
S2=L |30 MHz TBD TBD
S1=H |56 MHz TBD TBD
Ipp_pes1 | 14:1 Dynamic Deserializer S2=H|5 MHz TBD TBD
Power Supply Current CKREF = STROBE S1=L |15 MHz TBD TBD
(Note 5) DIRI=L S2=H |10 MHz TBD TBD mA
Ipp_pes1 = Ipba + Ipps + Ibpp See Figure 14 S1=H|30 MHz TBD TBD
S2=L |30 MHz TBD TBD
S1=H |56 MHz TBD TBD
Ipp_serz | 14:1 Dynamic Serializer NOCKREF 5 MHz TBD TBD
Power Supply Current STROBE— Active 15 MHz TBD TBD
(Note 5) CKSI =8X STROBE 10 MHz TBD TBD mA
Iop_ser2 = lopa + Iops + Ipop DIRI=H 30 MHz TBD TBD
See Figure 14 56 MHz TBD TBD

AC Specification: Serializer Timing Characteristics

Over supply voltage and operating temperature ranges, unless otherwise specified.

Note 5: The worst case test pattern produces a maximum toggling of internal digital circuits, LpLVDS 1/O and LVCMOS /0O with the PLL operating at the ref-
erence frequency unless otherwise specified. Maximum power is measured at the maximum Vpp values. Minimum values are measured at the minimum Vpp
values. Typical values are measured at Vpp = 2.5V.

Symbol Parameter Test Conditions Min Typ Max Units
trep CKREF Clock Period See Figure 18 S2=1 Sl1= 66.0 166
(5 MHz - 56MHz) CKREF = STROBE S2=1 S1=1 33.0 T 100 ns
S2= Sl= 17.8 33.0
fRer CKREF Frequency Relative CKREF S2=1 Sl1= 15.0
to Strobe Frequency Does Not Equal S2=1 S1=1| 1l1*g 30.0 MHz
STROBE S2=0 S1= 56.0
tren CKREF Clock High Time TBD 0.5 TBD T
treL CKREF Clock Low Time TBD 0.5 TBD T
toLkT LVCMOS Input Transition Time Figure 18 TBD ns
trcH STROBE Pulse Width HIGH Figure 18 5.0 ns
treL STROBE Pulse Width LOW Figure 18 5.0 ns
fuax Maximum S2=0 S1=1| 700 210
Serial Data Rate REFCK x 14 S2=1 S1=0 140 420 Mb/s
S2=1 S1=1 420 784

www.fairchildsemi.com
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Preliminary

Serializer AC Electrical Characteristics

Serializer Timing Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
trn Differential Output Rise Time (20% to 80%) . 0.6 0.9 ns
. _ _ See Figure 15
trie Differential Output Fall Time (80% to 20%) 0.6 0.9 ns
tstc DP[n] Setup to STROBE DIRI=1 25 ns
thte DP[n] Hold to STROBE See Figure 17 (f= 10 MHz) 0 ns
t Transmitter Clock Input to See Figure 21, DIRI =1,
Teep P M TBD TBD TBD ns
Clock Output Delay CKREF = STROBE
tsK(P- CKSO Position Relative to DS See Figure 24, (Note 6
SK(P-P) gure 24, ( _ ) TBD TBD TBD
CKREF Serialization Mode
S
See Figure 24, (Note 6) P
o TBD TBD TBD
No CKREF Serialization Mode

Note 6: Skew is measured from either the rising or falling edge of the bit clock (CKSO) relative to the rising or falling edge of the data bit (DSO). CKSO and
DSO have been designed to be edge aligned.

PLL Specifications

Symbol Parameter Test Conditions Min Typ Max Units
tice CKSO Clock Out Jitter (Cycle-to-Cycle) (Note 7) TBD ns
trpLLSO Serializer Phase Lock Loop Stabilization Time | See Figure 20 1000 Cycles
trpLLDO PLL Disable Time Loss of Clock See Figure 25, (Note 8) 3.0 10.0 us
trpLLDL PLL Power-Down Time See Figure 26 20.0 ns

Note 7: This jitter specification is based on the assumption that PLL has a Ref Clock with cycle-to-cycle input jitter less than 2ns.

Note 8: The power-down time is a function of the CKREF frequency prior to CKREF being stopped HIGH or LOW and the state of the S1/S2 mode pins. The
specific number of clock cycles required for the PLL to be disabled will vary dependent upon the operating mode of the device.

Deserializer AC Electrical Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
ts ps Serial Port Setup Time DS to CKSI See Figure 23, (Note 9) 500 ps
tH ps Serial Port Hold Time DS to CKSI See Figure 23, (Note 9) -500 ps
trcop Deserializer Clock Output (CKP OUT) Period | See Figure 19 17.8 T 200 ns
trcoL CKP OUT Low Time Seg Eigure 19 (Rising Edge Strobe) 7a-3 7a+3 ns
trcon CKP OUT High Time \?Vehrz'e'fzrf(‘i‘/‘f';f 45(11%2381%{ CKREF =273 7ai3 ns
tepyv Data Valid to CKP HIGH See Figure 19 (Rising Edge Strobe) 7a-3 7a 7a+3 ns

Where a = (1/f)/14 (Note 10)
tROLH Output Rise Time (20% to 80%) C_ =8pF 3.5 7.0 ns
tROHL Output Fall Time (80% to 20%) See Figure 16 35 7.0 ns

Note 9: Signals are transmitted from the serializer source synchronously. Note that in some cases data is transmitted when the clock remains at a high state.
Skew should only be measured when data and clock are transitioning at the same time. Total measured input skew would be a combination of output skew
from the serializer, load variations and 1SI and jitter effects.

Note 10: Rising edge of CKP will appear approximately 7-bit times after the falling edge of the CKP output. Data will appear coincident with this falling edge.

Variation with respect to the CKP signal is due to internal propagation delays of the device. Note that if CKREF is not equal to STROBE for the serializer the
CKP signal will not maintain a 50% Duty Cycle. The low time of CKP will remain in 7 bit times.

13 www.fairchildsemi.com
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< o
N | Control Logic Timing Controls
% Symbol Parameter Test Conditions Min Typ Max Units
t s Propagation Dela
PHL_DIR pagation belay DIRI LOW-to-HIGH or HIGH-to-LOW TBD TBD 10.0 ns
toiy pr | DIRIt0-DIRO
tpLz, Propagation Dela)
PLz Pag Y DIRI LOW-to-HIGH 7.0 ns
tpHz DIRI-to-DP
tpzL, Propagation Dela)
Pzt pag Y DIRI HIGH-t0-LOW 10.0 ns
tozH DIRI-to-DP
tprzs Deserializer Disable Time: DIRI =0, S1(2) = 0 and S2(1) = LOW-to-HIGH 70
i ns
tpHz SO0 or S1 to DP Figure 27
tpzL, Deserializer Enable Time: DIRI =0, S1(2) = 0 and S2(1) = LOW-to-HIGH 100
. ns
tezH SO0 or S1to DP Figure 27
tpLz, Serializer Disable Time: DIRI = 1, S1(2) and S2(1) = High-to-LOW 70
. ns
tpHz S0 or S1 to CKSO, DS Figure 26
tpzLs Serializer Enable Time: DIRI =1, S1(2) and S2(1) = LOW-to-HIGH 100
. ns
tpzH S0 or S1 to CKSO, DS Figure 26
Capacitance
Symbol Parameter Test Conditions Min Typ Max Units
Cin Capacitance of Input Only Signals, DIRI =“1",S1=0,
TBD pF
CKREF, STROBE, S1, S2, DIRI Vpp = 2.5V
Cio Capacitance of Parallel Port Pins DIRI=*1",S1=0,
TBD pF
DP[1:12] Vpp = 2.5V
Cio-DIFF Capacitance of Differential /O Signals | DIRI = “0”, PwnDwn = 0; TBD F
S1=0, Vpp = 2.5V P
www.fairchildsemi.com 14
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AC Loading and Waveforms

DS+
< LpLVDS ~ o
P 4 Internal
s RJ/2 Inputs o .
> Ciruitry
(Note A)
Input < Vool Do-
s Ru2 Ve =V +Vie)i2] | V]
d
DS- .
E"El Note A: For All input pulses, tg or tg <=1 ns
FIGURE 13. Differential Receiver Voltage Definitions

FIGURE 12. Differential LpLVDS Output DC Test Circuit

< T >
DP[1:24] AAAh X 555h
CKREF \ 4/—\_
CKS0-
CKSO0+ ( ____________ A .
S+
Ds_(B13Xb14X b1 b13

0

0 1

FIGURE 14. “Worst Case” Serializer Test Pattern

Voirr = (DS+) - (DS-)

DPn
DS+
100Q
O—ps:-

FIGURE 15. LpLVDS Output Load

FIGURE 16. LVCMOS Output Load
and Transition Times

and Transition Times
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< .
N | AC Loading and Waveforms (continued)
=
L Setup Time teuar —P
tSTC
STROBE
DP[1:12] :X Data X:
_____________________________________________ _7
Hold Time tire
STROBE CKREF 5(1/7
DP[1:12] X Data

Setup: ModeO = “0" or “1"'m MODEL1 = “1", SER/DES =*“1"

FIGURE 17. Serial Setup and Hold Time FIGURE 18. LVCMOS Clock Parameters
Data Valid
PDV
CKP
DP[1:12] Dita X
trpLSO >
VDD/VDDA
S1orS2

CKP

CKREF _/_\_/_\J _\_/_\
CKSO Z_U_X_X:X

Note: CKREF Signal is free running.
FIGURE 20. Serializer PLL Lock Time

Setup: DIRI = “0", CKSI and DS are Valid Signals
FIGURE 19. Deserializer Data Valid Window Time
and Clock Output Parameters

TCCD
STROBE 2

CKSO0-
CKSO0+

Note: STROBE = CKREF
FIGURE 21. Serializer Clock Propagation Delay FIGURE 22. Deserializer Clock Propagation Delay

www.fairchildsemi.com 16
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AC Loading and Waveforms (continued)

> tS Ds ¢ tH,DS CKSO-
CKSI- -—4 fm———n . o ., CKSO+
vV =
CKSI+ _X_____M e _X:
DSO+
psi+ DSO
DSI- < Voirr= 0 Vio? x _CX: >l
tSK(P-P)
FIGURE 23. Differential Input Setup and Hold Times FIGURE 24. Differential Output Signal Skew
tTPPLDO >
§ trppLpt ———— P
CKREF 2
)f S1orS2

CKSO /v vy 717y ‘j§_ T I
T g

Note: CKREF Signal can be stopped either HIGH or LOW

FIGURE 25. PLL Loss of Clock Disable Time FIGURE 26. PLL Power-Down Time
¢ teLzHz) tozi (zn)
tPLZ(HZ) PZL(ZH)
S1orS2 —
S1orS2
DP ~ 7
DS+,CKS0+ _\<_"_>A L_"_>/_ —
DS-,CKS0- -/ 'N...HIGHZ 7 . A K.
Note: CKREF must be active and PLL must be stable Note: If S1(2) transitioning then S2(1) must = 0 for test to be valid.
FIGURE 27. Serializer Enable and Disable Time FIGURE 28. Deserializer Enable and Disable Times
17 www.fairchildsemi.com
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< o p .
N | Tape and Reel Specification
Z
i TAPE FORMAT for USS-BGA
BGA Embossed Tape Dimension
P
Lo A — =
AE
Soocoo %
F
ollllelle W
N : 3
P E’—/ User Direction of Feed :
Dimensions are in millimeters
Ag Bg D D; E F Ko Py Po P, T Tc W Wc
Package .
+0.10 | £0.10 | £0.05 | min +0.1 | £#0.1 | 0.1 | TYP | TYP | £0/05 | TYP |£0.005| +0.3 | TYP
35x45| TBD | TBD | 1.55 15 1.75 55 11 8.0 4.0 2.0 0.3 0.07 | 12.0 9.3
Note: A0, B0, and KO dimensions are determined with respect to the EIA/JJEDEC RS-481 rotational and lateral movement requirements
(see sketches A, B, and C).
4
\ maximu
10 deg maxi ponent rotati m
Sketch A (Side or Front Sec:lional View) Sketch C (Top View)
Component Rotation Sketch B (Top View) Component lateral movement
Component Rotation
Shipping Reel Di W1 Measured at Hub
W2 max Measured at Hub —’1 -~
3
e & e?
.
C See detail AA DETAL AA
h .
- — W
Dimensions are in millimeters
. Dia A Dim B Dia C Dia D Dim N Dim W1 Dim W2 Dim W3
Tape Width . . .
max min +0.5/-0.2 min min +2.0/-0 max (LSL - USL)
8 330 15 13.0 20.2 178 8.4 14.4 79~104
12 330 15 13.0 20.2 178 12.4 18.4 11.9~15.4
16 330 15 13.0 20.2 178 16.4 224 15.9~19.4
www.fairchildsemi.com 18
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Tape and Reel Specification (continued)
TAPE FORMAT for MLP
Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
MLX Carrier 2500/3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

MLP Embossed Tape Dimension

Te -INlI- |"u . ---'Ir
¢ ¥ £ -F 1 4 v | :E ¥
Ll - ual B b I ;| Lk r 8
Al | £ SN - - = —
. F
[l - — o T W
W o Ba : 1 ] 1] 3] i}
: i 1
" 1 -
e - T — i —— — - - -
T 1 'I ) r/?l : —
-
qi.. - Py - __-'r Whisw (Dinimcti on o Faad
Dimvarai one are in rmilliesisrs h’
Fadasgs B Rz ] o, E F ¥a F, | Fu F, T Tt w | W
| #s08]  wF A0 | 00E | min | el f| 4401 ) sFdd| TOF | TFR |4MI03 | TYR sR0 000 M0 3 TR
22 i) ke ] 8- -] 1.0 13 . 14 E L] 21 nl nor B 33
2R 260 8 ] 1.6 .75 b5 i B i 0 0l oo 2 LE]
Li10 2 13 128 1.2 173 L =] B q 14 [ ] aor r] 3
&i15 LE 1.5 (8- 1.5 1.3 o3 | B 4 20 nl nur Lrd 33
2 Ead 5 280 L] -] 1.6 17 BE5 & B i 20 0l onr L] &3
3o0ed 5 ] 18 155 15 iiTh =3 £ [ ] L] 0 ni o ogr i3 i
Lagln 2 e ] 8- -] 1.5 13 3 1 E L] 20 nl nor Lr] ]
dd L] 425 ] 1.6 175 b5 1 B i 0 0l oor 1r) §3
Seh a3 e L] -] 15 173 23 i [ L] hii] 0l o or il ]
EeE B0 EN 8- -] 1.5 113 L 1 12 L] 21 nl nor L I -]
Holri Ao, Bp. srd Ko dmonsons i dolomined wih msee ol B2 e (E18 dledat HE-IE] rdalersl and Wtael mosereand
[ TR o R R L L T T L A0 e
w i 1P rsadeum magimam T T
bk 9
P — . . Typbzsl cearqEeres F
.' 2 — " - cardiy canlar irs 10 m
] Tpical comgoneni EIELLLT
13 deg muamirum comnposend oation ¥ rarsle e |m
ik & | Bide o Front Sederl verw)
Lameiras Anksion i mu-.:':-::'.\n:
Shwich B (Top Wl ‘Canparam moreaTianl
Camganere Acislicn
Ehlmm Rzl Diieraes bon Wt Mesmwed ol Hub
W2 max Massursd of Hubh 8
= ¥
F H
EHn._ -
T B
o
D O — | $ 5 —t
Do &
i [ &
L
DETAIL A&
L
_‘_'ﬂ':l
Dimsnalonz ars in melimsisme
To{es'#Eh | Dia i Cwn s g | Owl | Dk Do A | D W D A3
1 | prehd | v | e fh D) e | pen | +QED | megs I LB o GER S
] 13 LS 1= a0 WFE Ed 4.4 S04
13 130 15 13 I3 ik i3 d b4 11 #=154
L] 130 L 12 I3 LIy 1E.4 T4 123~ 164
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B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994

REFER TO MAX DIMENSION FOR QA

BGA42ArevA

< . . .
ﬁ Phy5|cal DIimensions inches (millimeters) unless otherwise noted
=
LL
2X
[Slole 13:50]
2X |- (0.35) 05— |—
Ehw) ﬁ |
0.6) (0.75)
TERMINAL FITHOO000G
A1 CORNER
INDEX AREA | (OXOROXOROXC)
OO0O0O000
-+ G5  @©00000 |E
—f——O OQOOO00
COO0O000
OOO0O®GC
©0.3+0.05
BOTTOM VIEW  X42
TOP VIEW mg
(QA CONTROL VALUE) r0.89:0.082 <SD
— 1.00 MAX 0.45£0.05 <SD
ZTole] lrro.21t0.04 ED
| |
*II){){)()()()” %1 #DOOOOO
‘T <@0.23¢0.054l 0.2}?,'01 OO0 O0O0O0O0
SEATING PLANE 000000
OO0 OO0 0o o0
OO0 OO0 OO0
NOTES: 000000
A. CONFORMS TO JEDEC REGISTRATION MO—-195, O 00000

LAND PATTERN
RECOMMENDATION

D. STATISTICAL TOLERANCING FOR REFERENCE

INSPECTION

E. LAND PATTERN RECOMENDATION PER IPC-7351 TABLE14-15
LAND PATTERN NAME PER TABLE 3-15: BGASOP+6X7—-42

Pb-Free 42-Ball Ultra Small Scale Ball Grid Array (USS-BGA), JEDEC MO-195, 3.5mm Wide
Package Number BGA042A
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@ aslel—Fm g,
5.00]
+
PN #1 \DENT\

TOP VIEW

VARIATION WHHD—5 WITH EXCEPTION
THIS IS A SAWN VERSION and WHHD—4

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994

D. LAND PATTERN PER IPC SM—782
FABRICATION AND ASSEMBLY TOLERANCES
OF 0.1 MM APPLIED

MLPO32ArevA

A. CONFORMS TO JEDEC REGISTRATION MO-220,

@W\DTH REDUCED TO AVOID SOLDER BRIDGING.

@0[alols[c

PhyS ical Dimensions inches (millimeters) unless otherwise noted (Continued)

(0.76)

—
—_
—
—
—
—

000000[L

£

TG
| Iy

XAOW

10000000

RECOMMENDED LAND PATTERN

same SIDE VIEW
370
3.50°
[®lo10®@[c[A[B] 045
FIN #1 IDENT ! 8 ro.ss
poogooog——
= i
e g
o 5 |
=] 5 30 ehuels
3.50 .
(OATUMB)___ D * =
=N = N N
= \ = (DATUM A)
%5 18
maoonnofg
17
2 J L oino
[0.108D[CTA[B]
050 01
NOTES: BOTTOM VIEW

Pb-Free 32-Terminal Molded Leadless Package (MLP), Quad, JEDEC MO-220, 5mm Square
Package Number MLP032A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

Downloaded from Elcodis.com electronic components distributor

21

www.fairchildsemi.com

(Areurwnaid)

sabuey Aouanbai4 ajdinnN Ylim Jaziellasaq/lazifelias [euonoalig-1g 1g-¢1 abe1jon mo ,.S9q4ast vZINI4


http://elcodis.com/parts/6132907/fin12a.html

