I
FAIRCHILD

I
SEMICONDUCTOR®

ﬂnes‘"FlN424C / FIN425C
20-Bit Ultra-Low-Power Serializer / Deserializer for puController and

RGB Displays

Features
Data & Control Bits 20
Frequency 10MHz
Capability QVGA
Interface Microcontroller / RGB
pController Usage 186 & m68
Selectable Edge Rates Yes
Dynamic Current 9mA / Pair
Standby Current 10uA
Core Voltage (Vobass) 2.5t03.0V
1/0 Voltage (VDDP) 1.6V to VDDA/S
ESD 15KV (IEC)
Package MLP-32 (5 x 5mm)
Ordering Information FIN424CMLX
FIN425CMLX

Applications

= Slider, Folder, and Clamshell Mobile Handsets

= GSM and CDMA Phones

Typical Application

Simple Interface

Serializer

+

November 2009

Description

The FIN424C and FIN425C pSerDes™ are a low-power
serializer/ deserializer pair that can help minimize the cost
and power of an LCD interface. They are designed to
operate transparently between the baseband processor and
LCD. /WE and chip-select timing is maintained from the
serializer to the deserializer. Through the use of
serialization, the number of signals transferred from one
point to another can be significantly reduced. Typical
reduction is 5:1. Through the use of differential signaling,
shielding, and EMI filters can also be minimized, further
reducing the cost of serialization. Differential signaling is
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.

Related Resources

For more information, please visit:
http://www.fairchildsemi.com/products/interface/userdes.html
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FIN424C Serializer Pin Descriptions

Pin Name Description
LVCMOS Strobe Signal for Latching Data into the Serializer (On Rising Edge)
DP[19:0] LVCMOS Data Input
0 | Serializer Low Power
/RES Low-Power Mode 1 | Serializer Enabled
0 | Serializer and Deserializer in Low Power
ISTBY SerDes Standby 1 | Serializer and Deserializer Enabled
Test Internal Use (Should be GND)
DS+, DS- Serial Data Output
CKS+, CKS- 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
Notes:

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

2. All GND and VDDP pins must be connected to ground and VDDP, respectively.

[32]|DP[19]
[31]DP[18]
[30]DP[17]
[29 |DP[16]
[28]|DP[15]
Bl sTRB
[26|DP[14]
[25]DP[13]

N
g

DP[12]
DP[11]
DP[10]
VDDP
DP[9]
DP[8]
DP[7]

N||W

GND PAD
Must be Grounded

SERIERIEER

DP[6]
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CKs+[ 1]
CKs-[ 2]
vDDS| 3 |
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DS+ 6 |
IRES| 7 |
VDDP[ 8 |
Figure 2.

/STBY| 9 ]
Test E
DP[0][11]
DP[1][42]
DP[2]|43]
DP[3][14]
DP[4][15]
DP[5][16]

FIN424CMLX MLP-32 Pinout (Top Through View)
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FIN425C Deserializer Pin Descriptions

Pin Name Description
LVCMOS STRB Output
DP[19:0] LVCMOS Data Output
0 | Deserializer Low Power
RE Low-P Mod
/RES ow-rower Vode 1 | Deserializer Enabled
0 | Slow Output Edge Rates
SLEW Parallel Output Edge Rate Control
arafiel Dulput =dge Rate Lontro 1 | Fast Output Edge Rates
Test Internal Use (Should be GND)
DS+, DS- Serial Data Input
CKS+, CKS- Serial Clock Input
VDDP Power Supply for Parallel I/0 and internal circuitry
VDDS Power Supply for Serial 1/0
VDDA Power Supply for Core
GND Ground Pins
Notes:

3. 0= V||_; 1= V|H.
4. All GND and VDDP pins must be connected to ground and VDDP, respectively.

|32 |DP[19]
[31]pP(18]
[30]oP[17]
[26]DP[14]
[25|pP[13]

4
—
O
i

[29]pP(16]
[28]pP[15]

CKS+[ 1 24 |DP[12]
CKS-| 2 23 |[DP[11]
VDDS| 3 22 |DP[10]
VDDA| 4 GND PAD 21 |[VDDP
DS-| 5 Must be Grounded 20 |DP[9]
DS+| 6 19 |DP[8]
IRES| 7 18 |DP[7]
VDDP| 8 17 |DP[6]
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Figure 3. FIN425CMLX MLP-32 Pinout (Top Through View)
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Table 1. Reset and Standby Modes / States

0 X Reset Mode DP[19:0] Disabled LOW
STRB / WCLK Disabled HIGH
DP[19:0] Disabled LAST STATE
! 0 Standby Mode = rp e WLk Disabled HIGH
. DP[19:0] Enabled ENABLED
! ! Operating Mode = e WeLK Enabled ENABLED
Application Diagram
FIN424C | FIN425C Main Display
Baseband 1-8|V 2.8|V [ 2.8V 2.8V 16-Bit uController
Baseband | »| WE
Processor VDDP VDDS/A i VDDP VDDS/A »| A0
i P DATA[15:0]
/WE »|STRB I WCLK p RESET
i »| /CS
DP[15:0] —t DP[15:0] CKS+ —>ICKS+ DP[15:0] -
AD > DPLT6] CKS- I »CKS- DP[16] 8-Bit yController
o-bit ytontroller
CS1 »|DP[17] . DP[17] (P
CSs2 »|DP[18] DS+ : »DS+ DP[18] Sl
DP[19] DS- ———PDs- DPISIL 5 P DATA[7:0]
Reset |—=g »|/RES | Slew p l ;ESSET
ISTBY p|/STBY ! Test “1
o—|Test ! /RES]
I
GND [ GND
_‘ ! Jj |
I
= = = =
= = ., = -

Figure 4.

Dual-Display, 16-Bit, uController Interface
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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

FIN424C ] FIN425C
18V 2.8V | 28V 2.8V
E?::::Sr;c: I | i I I Main Display
Processor VDDP VDDS/A i VDDP VDDS/A 18-Bit uController
|
/WE »{STRB | WCLK > WE
» | »
DP[17:0] »|DP[17:0] CKS+ —P[CKsS+ DP[17:0] »| DATA[17:0]
A0 »|DP[18] CKS- —PICKS- DP[18] > /00
cs »|DP[19] i DP[19] » cs
DS+ | »DS+ —» | RESET
DS- —>{s-
Reset —@—p|/RES | Slew
ISTBY »{/STBY ! Test
Test | IRES|
|
GND i GND
!
I
= = | =
= v . v =
Figure 5. Single-Display, 18-Bit, pController Interface
FIN424C | FIN425C
18V 2.8V | 28V 28V
E?j:::sr:)dr | | [ Main Display
Processor VDDP VDDS/A ! VDDP VDDS/A 18-Bit RGB
|
PCLK »|STRB [ WCLK »{ pcLk
> | ~
DP[17:0] » | DP[17:0] CKS+ —P{CKs+ DP[17:0] | DATA[17:0]
HSYNC »(DP[18] CKS- —| CKS- DP[18] > HSYNC
VSYNC »|DP[19] i DP[19] »| VSYNC
ICS |, DS+ : » DS+ »|/CS
DS- [ > DS »| RESET
Reset —e—p{/RES | Slew
ISTBY »|/STBY | Test q
Test | /RES ®
|
GND i GND
[
I
|
- = - = -
]
Figure 6. Single-Display, 18-Bit, RGB Interface

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.

Use a 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
Vop Supply Voltage -0.5 +3.6 \%
Vio All Input / Output Voltage -0.5 Vppp+0.5 \%
TsTte Storage Temperature Range -65 +150 °C
T, Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, Four Seconds) +260 °C

IEC 61000 Board Level 15.0
ESD All Pins 7.5 kV
Human Body Model, JESD22-A114
Serial I/0, /RES, PAR/SPI to GND 14.0

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
Voo, Vops® Supply Voltage 2.5 3.0 \Y
Vppp Supply Voltage 1.6 Vppass \%
Ta Operating Temperature -30 +85 °C

Notes:

5. Vppa and Vpps supplies must be hardwired together to the same power supply. Vpopp must be less than or equal to

Vopa/Vops.

6. Typical values are tested at TA=25°C and 2.75V.

© 2009 Fairchild Semiconductor Corporation
FIN424C / FIN425C « Rev. 1.0.0

www.fairchildsemi.com

sAejdsiq gy pue Ja|jonuodM o} Jazifelsasaq / Jazifellas Jamod-mo-el|n 1g-02 — ISZyNId / D¥ZrNId wiS8qiasH



Electrical Specifications

Values valid for over-supply voltage and operating temperature ranges unless otherwise specified.

Symbol Parameter Test Conditions Min. Typ. Max. Unit

DC Parallel I1/0 and Serial Characteristics
Vi1 Input High Voltage 0.7 X Vppp Vbop \Y
Vi Input Low Voltage GND 0.3 x Vppp \Y
v Output High Volt SLEW e 0.8xV v

utput Hi oltage 8x
o P 9 SLEW=1 lon=-TmA oer
SLEW=0 lo . =250pA
VoL Output Low Voltage 0.2 x Vppp \Y
SLEW=1 lo.=1mA
IN Input Current -5 5 uA
Serial Input Voltage Ground
Veo Offset FIN425C to FIN424C 0 \Y
4 Serial Transmission Line Impedance 70 100 130 Q

Power Characteristics

lovn_Fiezec | Dynamic Current FIN424C Py o o= 5.44MHz 4 mA

Iov_Finezsc | Dynamic Current FIN425C >g119§/\3(==21'7/%vE\s/2T=(;£g5F 5.44MHz 5 mA

VDDA/S=2.75V, VDDP=1.8V, /STBY=1,
IsrsT FiNa24c | Burst Standby Current FIN424C JRST=1, No STROBE Signal, 1.3 mA
VDDA/S=2.75V, VDDP=1.8V, /STBY=1,

IsrsT Fing2sc | Burst Standby Current FIN425C JRST=1, No STROBE Signal, C,=0pF 1.8 mA
Istay Standby Current g?gﬁt% 4 /';Igl.?f,]sc Voosa=Voor=3.0V, 10 pA
IRes Reset Current 7ng€|¥_2=4{)0 /' FIN425C Vops/a=Voop=3.0V, 10 pA

AC FIN424C Specifications

fwsTRBO Strobe Frequency 0 10 MHz
tr, tF Input Edge Rates 40 ns
tsq DP Setup Time DP Before STRBn 1) ns
th1 DP Hold Time DP After STRBn 1" 15 ns

AC FIN425C Specifications

SLEW=0, CL=5pF 20% to 80%" 8 17
tro, tro Output Edge Rates of WCLK @ ns
SLEW=1, C_.=5pF 20% to 80% 10
SLEW=0, C_=5pF 20% to 80%"" 8 22
tr1, tF1 Output Edge Rates of DP[19:0] ns
SLEW=1, C,=5pF 20% to 80%"" 17
DP[19:0] to Falling edge of WCLK
tes CL=5pF 20% to 80% op X 0 4
t WCLK Output Pulse Width Low, - 50 56 ns
WL Measured 30% to 30%" weLk
tes —> -

AC Oscillator Specifications

fosc Serial Operating Frequency 240 275 310 MHz
i ilizati i Vbpa=Vpps=2.75V
tosc.sTeY Oscillator Stabilization Time After | Vbpa=Vops 15 30 us

Standby

/RES=1, /STBY T Transition
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Symbol Parameter Test Conditions Min. Typ. Max. Unit
t Oscillator Stabilization Time After | Vbpa=Vpps=2.75V 30 50 s
OSCRES | Reset /STBY=1, /RES T Transition H

AC Reset and Standby Timing

tstreres | /RES after last STRBn T « tmaes 0 ns
IRES

ISTBY
tstre-sTBY | Standby Time After Last Strobe oo ﬂ_ﬂ_ﬂ_l_l_ 200 ns
tsrre- stav
—>
Allowed Power up Skew between tonsen tooses | teesr s
tvbp-skew > -0 +o0 ms
Voop and Vppass DOAS _/l
t Minimum Reset Low Time After voop 20 s
VOD-RES | /1 Stable _/ H
IRES
/STBY Wait Time After 1STBY
tres-sTBY | RES 1 - 20 us
STRB S
Note:
7. Characterized, but not production tested.
© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Physical Dimensions
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NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-220, VARIATION
WHHD-4. THIS PACKAGE IS ALSO FOOTPRINT COMPATIBLE WITH
WHHD-5.

DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER ASME Y 14.5M-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-MLP32Arev3.
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OTHER PIN ONE IDENTIFIERS

32-Lead, Molded Leadless Package (MLP), QUAD, JEDEC MO-220, Variation WHHD-4, 5mm 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 Fair

child 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:/Awww.fairchildsemi.com/packaging/.

Ordering Information

Part Number

Operating
Temperature Range

@ Eco Status

Package

Packing Method

FIN424CMLX

-30 to +85°C

Green

32-Lead, Molded Leadless Package (MLP), QUAD,
JEDEC MO-220, Variation WHHD-4, 5mm Square

Tape and Reel

FIN425CMLX

-30 to +85°C

Green

32-Lead, Molded Leadless Package (MLP), QUAD,
JEDEC MO-220, Variation WHHD-4, 5mm Square

Tape and Reel

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

TRADEMARKS

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

AccuPower™ Flashivriter® Power-SPM™ SYSTEM **
AUto-SPMT™ FPs™ PowerTrench®™ GENERAL
Build it Now™ F-PFS™ Powers™ g e Franchise
CorePLUS™ FRFET® Pragrammable Active Droop™ p wer’
CorePOWER™ Global Power Resource™ QFET® franchisa
CROSS/CLT™ Green FPS™ Qs TinySoost™
CcTL™ Sreen FPS™ e-Serjgs™ Quiet Series™ TiryBuck™
Current Transfer Logic™ Grgx™ RapidConfigure™ TinyCalc™
EC_DSF'ARK » STO™ "\)m TirLngic
Efficientiax Intellim AT ) - TINYOPTO™
EZ ST o T ISOPLANART S_avmg ourworld, 1TnAWANKW at a time TinyPower™
W MegaBuck™ g'gnalwssn:m TiryPWmim
marthd ax )
=< MICROCOUFLER™ " Tirire™

?{%PEEDTM MicraFET™ ggﬁ? SN TriFault Detect™

MicroPak™ TRUECURRENT™
Fairchild® MillerDrive™ SIEQEE#."." uSeDes™
Fairchild Semiw_nductur® MEEEEE\“S?J:M SupersCTIg
FACT Cuiet Serigs™ ® SuperSOT™-f Des
FacT® OPTOLOGIC . UHC®

OPTOPLANAR® SURISTOTg
FAST® 2 SupreMOs™ Ultrs FRFET™
FETBenchm SerET Vo

ench™ Svne-Lock™
FDP SPM™ e VisuaMaxm
}{STM

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

DISCLAIMER

FAIRCHILD SEMICCNDUCTOR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIM TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPUCATICN QR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES IT CONYVEY ANY LICENSE UNDERITS PATENT RIGHTS, NCR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FARCHILD' SWORLDVADE TERMS AND CCNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH CCVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE
EXPRESS WRITTEN APPRCWAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.

Az used herein:

1. Life support devices or systems are devices or systemswhich, (a) are 2. A critical component in any compaonent of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systerm 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 ar system, or to affect its
with instructions for use provided in the labeling, can be reasonahly safety or effectiveness.
expected to result in a significant injury of the user

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comporation's Ant-Counterfeiing Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, was fairchildsemi.com,
under Sales Support.

Counterfeiing of sermicondudtor partsis a growing problem in the industry. Al manufacturers of semiconductor products are experendng counterfeiting of their parts.
Customerswho inadvertently purchase counterfeit parts experience many problerns such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufactuning delays. Fairchild is taking strong measures to pratect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distributors who are
listed by country on ourweb page dted above. Products customers buy either fram Fairchild directly or from Authorized Fairchild Distrbutors 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 gur Authorized Distributors will stand behind all wananties and will appropriztely address any warranty issues that may anse. Fairchild wil nat provide
any wamanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is cormmitted to combat this global problem and encourage our
customersto do their part in stopping this practice by buying direct or from acthorized distibutaors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | 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 later date. Fairchild

First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Prelirminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

Mo ldentification Meeded | Full Production at any time withaut notice o improve the design

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar

Obsolete Mot In Production The datasheet is for reference information only.

Rev. 143
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Fairchild Semiconductor:
FIN424CMLX



http://www.mouser.com/Fairchild-Semiconductor
http://www.mouser.com/access/?pn=FIN424CMLX

