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24-Bit Low-Power Serializer/Deserializer

Features
Data & Control Bits 24
Frequency 20MHz
Capability HVGA
Interface Microcontroller / RGB
pController Usage 186 & m68
Dynamic Current 17mA at 10Mhz
Standby Current 10pA
Core Voltage (Vppass) 2.5V to 3.3V
1/0 Voltage (Voor) 1.65V to 3.6V
ESD 15KV (IEC)
Package MLP-40 (6 x 6mm)

Ordering Information

FIN224CMLX, MLP-40

Related Resources

= For samples and questions, please contact:

interface@fairchildsemi.com.

Typical Application

Simple Interface

Description

The FIN224C pSerDes™ is a low-power serializer/
deserializer (uSerDes™) that can help minimize the cost
and power of transferring wide signal paths. Through the
use of serialization, the number of signals transferred from
one point to another can be significantly reduced. Typical
reduction is 5:1 for unidirectional paths. Through the use of
differential signaling, shielding and EMI filters can also be
minimized, further reducing the cost of serialization.

The differential signaling is also important for providing a
noise-insensitive signal that can withstand radio and
electrical noise sources. Major reduction in power
consumption allows minimal impact on battery life in mobile
applications. It is possible to use a single Phase-Locked Loop
(PLL) for most applications, including bi-directional operation.

Applications

= Slider, Folder, and Clamshell Mobile Handsets
= GSM and CDMA Phones
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Figure 1. Mobile Phone Example
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Pin Configuration

Pin Name Description
STROBE LVCMOS Strobe Signal for Latching Data into the Serializer (On Rising Edge)
CKREF LVCMOS Clock Input and PLL Reference
CKP LVCMOS Word Clock Output
DP[24:1] LVCMOS Data I/0
/DIRO LVCMOS Control Output Inversion of DIRI
S1, S2 LVCMOS Select Pins, Controls the Mode of Operation, see Table 1
DIRI LVCMOS Control, Selects Serializer or Deserializer Mode 0 Des‘er.ializer
1 | Serializer
DSO+ / DSI- .
DSO- / DSI+ Serial Data 1/0
CKSI+, CKSI- Serial Clock Input
CKSO+, CKSO- Serial Clock Output
VDDP Power Supply for Parallel 1/0 and Internal Circuitry
VDDS Power Supply for Serial I/0
VDDA Power Supply for Core
GND Ground Pins
Note:

1. 0=V||_; 1 =V||-|.

[40]| DP[8]

[39] bP[7]
[38] DPis]
[37 | DP[5]
[86] DP[4]
[35] DP(3]
[84] pPi2)
[38] DP(1]
@ STROBE
E CKREF

o

DPOI[ 1] [30]/DIRO
DP{10][2] [29 |cKsO+
DP[11][ 3] [28]|CKSO-
DP[12][ 4 ] [27 |pso+/ Dsl-
VDDP|[ 5 | GND PAD [26 |DSO- / DSI+

CKP| 6 | Must be Grounded [25|CKsI-

DP[13][ 7 ] [24]cKsI+
DP[14][ 8] [23 |piRI
DP[15][ 9 ] [22]s2
DP[16][10] [21]vDDSs

DP[17] [11]
DP[18] [12]
DP[19] [13]
DP[20] [ 14]
DP[21] [15]
DP[22] [16]
DP[23] [17]

DP[24] [18]
19

S1

VDDA [20]

Figure 2. MLP-40 Pinout (Through View)
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Table 1. Serializer / Deserializer, Operation, and Reset Modes
Reset Mode
X 0 0 LVCMOS Outputs = High Impedance
LVCMOS Inputs = Known State
1 0 1 Serializer Mode
0 1 0 Deserializer Mode
Application Diagrams
Serializer Deserializer
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Figure 3. 18-Bit RGB Interface Block Diagram
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Figure 4. Dual-Display pController Interface Block Diagram

Additional Application Information

Flex Cabling: The serial I/O information is transmitted at a high serial rate. Care must be taken implementing this serial 1/0

flex cable. The following best practices should be used when developing the flex cabling or Flex PCB.

" Keep all four differential serial wires the same length.

® Do not allow noisy signals over or near differential serial wires. Example: No CMOS traces over differential serial wires.

®  Design goal of 70 to 130Q differential characteristic impedance.

® Do not place test points on differential serial wires.

®  Design differential serial wires a minimum of 2cm away from the antenna.

" Visit Fairchild’s website at http://www.fairchildsemi.com/products/interface/userdes.html, contact your sales

representative, or contact Fairchild directly at interface@fairchildsemi.com for applications notes or flex guidelines.
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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
Vbp Supply Voltage -0.5 +4.6 \%
All Input/Output Voltage -0.5 +4.6 \%
Tste Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 4 Seconds) +260 °C
IEC 61000 Board Level 15.0
ESD All Pins 25 KV
Human Body Model, JESD22-A114
Serial 1/0, /RES, PAR/SPI to GND 8.0

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
Vooa, Vops'" Supply Voltage 2.5 3.3 Y
Vppp Supply Voltage 1.65 3.60 \%
Ta Operating Temperature -30 +70 °C

Note:

1. Vbpaand Vpps supplies must be hardwired together to the same power supply.
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Electrical Specifications

Values valid for over supply voltage and operating temperature ranges unless otherwise specified. Typical values are tested
at Ta=25°C and Vpp = 2.775V.

Symbol | Parameter Test Conditions Min. | Typ. ‘ Max. Unit
DC Parallel I/O Characteristics
ViH Input High Voltage 0.65 x Vppp Vppp \Y
Vi Input Low Voltage GND 0.35 x Vppp V
Vppp = 3.3+0.30V
Vou Output High Voltage lon = -2.0mA Vppp = 2.5+0.20V 0.75 x Vppp \Y
Vppp = 1.8+0.18V
Vppp = 3.3+0.30V
VoL Output Low Voltage lon =-2.0mA Vppp = 2.5£0.20V 0.25 x Vppp \Y
Vppp = 1.8+0.18V
IN Input Current -5 5 MA
DC Serial Characteristics
lopH Output High Source Current -1.75 mA
looL Output Low Source Current 0.95 mA
. CKSO, DSO =0V to Vpps,
loz Disabled Output Leakage Current S2=51=0V 11 5 MA
. CKSO, DSO =0V to Vpps,
Iz Disabled Input Leakage Current S2=51=0V 11 5
RTrM CKSI, DS Internal Receiver Termination Resistor 100 Q
z Serial Transmission Line Impedance 70 100 130 Q
Power Characteristics
o . All DP and Control Inputs at OV or No
IDDA/Sser | Vopa, Vops Serializer Static Current CKREF, DIRI = 1 4.5 mA
o . All DP and Control Inputs at OV or No
IDDA/SpEs | Vopa, Vops Derializer Static Current CKREF, DIRI = 0 5 mA
Dynamic Serializer Current 10MHz 11 mA
IDDser CKREF = STROBE, DIRI =1
IDDser = IDDA + IDDS + IDDP 20MHz 15 mA
Dynamic Deserializer Current 10MHz 7 mA
IDDpEs CKREF = STROBE, DIRI =0
IDDser = IDDA + IDDS + IDDP 20MHz 10 mA
Vpp Power-Down Current
IDD_PD S1 =82 =0 All Inputs at GND or Vpp 0.1 pA
IDD_PD = IDDA + IDDS + IDDP
AC Serializer, DIRI = 1 Specifications
fmax Maximum CKREF Frequency foLkT =¥ 2 20 MHz
frer g?ggggrequency Relative to 1.1 x ferroBE 20 MHz
tepwH CKREF Clock HIGH Time —7 0.2 0.5 T
tepwi CKREF Clock LOW Time 0.2 0.5 T
tokr | LVCMOS Input Transition Time (2KREF 502; 90 ns
tspwH STROBE Pulse Width HIGH/LOW (Tx4)/ 26 (Tx22)/ 26 ns
t DP[n] Setup to STROBE > tare 25 ns
sTe P STROBE + :
t DP[n] Hold to STROBE DPf24:1] 2.0
HTC nj Rold to :>< ><: . ns
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Symbol Parameter Test Conditions Min. Typ. Max. Unit
—trPLLs0 —W
Voo/Vooa
treiso | Phase Lock Loop Stabilization Time  |S1orS2 200 us
CKREF IAWAYN AYWAY
CKSO AN XX
ITPPLDO ———|
CKREF
treLLDO PLL Disable Time Loss of Clock 30 us
CKSO
AC Deserializer, DIRI = 0 Specifications
ts“iﬁ’s—f’s' Allowed DS-CKS Input Signal Skew -150 150 ps
Data Time e— lpoy
trcoH CKP Out Low Time kP S\ 13a-3 13a+3 ns
DP[1:12] Data X
trcoH CKP Out High Time 13a-3 13a+13 ns
trov Data Valid to CKP Low 8a-6 8a+1 ns
CKREF = STROBE, a = (1/f)/13
tROLH =] |= —=| |=!ROHL
80%  80%
H 1 0, 0,
tRoOLH Output Rise Time (20% to 80%) DPn 20% StRE 18 ns
DPn
tRoLH Output Fall Time (20% to 80%) [: Il 8pF 18 ns
AC Enable and Disable Timing
lPLZ(HZ) tpzi
trLzizy | Deserializer Disable Time 25 ns
S1orS2
trzLzny | Deserializer Enable Time oP 2 us
tpLZ(HZ) tpzLid
trLzvzy | Serializer Disable Time 25 ns
S1orS2
trzLzny | Serializer Enable Time DS+.CKSO+ —y reenmy - 65 ns
DS+,CKSO0- U 5. HIGHZ .
Notes:

2. Skew is measured from either the rising or falling edge of CKSO clock to the rising or falling edge of DSO. Signals are
edge aligned. Both outputs should have identical load condtions for this test to be valid.
3. If CKREF is not equal to STROBE for the serializer, the CKP signal does not maintain a 50% duty cycle. The low time of
CKP remains 13 bit times.
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Physical Dimensions

\]0.15]C Je—
6.00) B]

2x)

(0.80)

* s ' J00000000]
1 W a—
[— [—
PIN #1 IDENT
N — —
\O 6.38MIN — —
— — 4.37TMAX
TOP VIEW [&]os]c] —J —
@) a77mNn = o
— —
[0.80 MAX — ] —
. | —) —
//To10]c
i NO000RNI0DS s
LN S Yy Yy S o Oy B
0.00
SeATIG SIDE VIEW 0.28 MAX—= == 0.50TYP o=
i lfy
} 0.50 RECOMMENDED LAND PATTERN
q 0 l’ovso
Uoouooooo
) —n f
) [
=) O
b O
| + . 420
.00
(DATUMB)_=_| - ¢
H [ PIN#1 1D 1
= \ = -(DATUM A)
O O
31 2
fnononnonn m
30 27 4
‘ BOTTOM VIEW g L
o %%%E OPTIONAL PIN ONE IDENTIFIER
NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-220, VARIATION
WJJD-2 WITH EXCEPTION THAT THIS IS A SAWN VERSION..

B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M-1994.
D. LAND PATTERN PER IPC SM-782.

AWIDTH REDUCED TO AVOID SOLDER BRIDGING.

F. DIMENSIONS ARE NOT INCLUSIVE OF BURRS, MOLD FLASH, OR
TIE BAR PROTRUSIONS.

G. DRAWING FILENAME: MKT-MLP40Arev3.

Figure 6. 40-Lead, Molded Leadless Package (MLP), Quad, JEDEC MO-220, 6mm Square

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty therein, which
covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings: http:/mww.fairchildsemi.com/packaging/.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area: http:/Awww.fairchildsemi.com/packaging/MLP40A.html

Ordering Information

Operating

Temperature Range @ Eco Status Package Packing Method

Part Number

40-Lead, Molded Leadless Package (MLP),

FIN224CMLX -30 to +70°C Green Quad, JEDEC MO-220, 6mm Square

Tape & Reel

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.
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TRADEMARKS

The following includes registered and unregistered trademarks and senice marks, owned by Fairchild Sermiconductor andfor its global subsidianes, and is not
intended to be an exhaustve list of all such rademarks.

KB S Pawer-SEM™ SYSTEM ®*
Auto- P Polis e CENERAL
Build it N v FpFaTH PowErdST™ ;r;e Power Franchise
CarePLUS™ FRFETY FProgrammahble Active Doop™ p wer’
CorePOVWER™ Global Power Resource™ QFET® franchiga
CROSSVCLT™ Green FPS™ cism™ TinyBoost™
EIRIEL Green FPS™ e-Serigs™ Cuigt Serigs™ TinyBuck™
Current Tragsfer Logic™ Grax™ RapidConfigure™ TinyCa Ich
EcoSPARK GTOm™ P TinyLogic
Efficienth ax™ ; B TINYOPTO™
E7 ST CH ™ :gtélg&ﬁxgm Saving our warld, 1TrWWANAWY at a time™ TinyPawerm
M* MegaBuck™ g‘gnawsg\z"“ TirmyP Y
marthiax ;

= MICROCOUPLER™ Tirdvirg™
DEU%’:EEDTM MicroFETm™ ggh’jET ashl TriFault Detect™
-F MicroPak™ TRUECURRENT™
Fairchild® Mil\grDriveT'“‘ SIEQL:E#: pwsees™
Fairchild Semiconductor® MutmnMaxT":M SupersCTM.3 '&
FACT GQuiet Series™ Moo SUpErSOTT-R Pes
FACT® OPFTOLOGIC o UHC®

® SupersOT™-8
EAST® OF’T%F'LANAR SupreMos™ Ultra FRFET™
FETBencn S Voo
ench™ Sunc-Laock™
POP SPT™ i Visualhdax™
){STM

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

DISCLAIMER

FAIRCHILD SEMICCHNDUCT OR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NCTICE TQ ANY PRODUCTS HEREIM TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUMEANY LIABILITY ARISING OUT OF THE APPUCATICH OR USE CF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DG NOT EXPAND THE TERMS OF FAIRCHILD'S YWORLDWIDE TERMS AND CCNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH CCWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

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

Az used herein:

1. Life support devices or systems are devices ar systernswhich, (a) are 2. A cntical component in any component of a life support, device, or
intended for surgical implant into the body or (D) support or sustain life, systermn whose failure to perform can be reasonably expected to
and (c] whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can he reasonahly safety or effectiveness
expected to result in a significant injury of the user

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comparation's Ant-Counterfeiing Policy. Fairchild's Anti-Counterfeiting Folicy is also stated on our extemal website, wwe fairchild semi.com,
under Sales Support.

Courterfeiing of semiconductor partsis a growing problemin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Custormers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion 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 directy from Fairchild or from Authorized Fairchild Distributors wha are
listed by courtry on ourweh page dted ahove. Products customers buy either from Fairchild directhy or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide accessto Fairchid's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all waranties and wil appropriately address any warranty issues that may arise. Fairchild wall not provide
amy warranty coverage or other assistance for parts bought from Unauthonzed 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 |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information : ;
any manner without notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a |ater date. Fairchild

Freliminiany FirstProduction 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

NeleEpiiication Meeged | BullRenchction at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

PSS Not In Production The datasheet is for reference information anly.

Rev. |43
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