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FIN1028 — 3.3V LVDS 2-Bit High-Speed Differential

Receiver

Features

" Greater than 400Mbs Data Rate

®  Power Supply Operation: 3.3V

®  Maximum Differential Pulse Skew: 0.4ns
® Maximum Propagation Delay: 2.5ns

"  Low-Power Dissipation

" Power-Off Protection

®  Fail-Safe Protection for Open-Circuit, Shorted, and
Terminated Conditions

®  Meets or Exceeds the TIA/EIA-644 LVDS Standard
®  Flow-through Pinout Simplifies PCB Layout

Description

This dual receiver is designed for high-speed
interconnects utilizing Low Voltage Differential Signaling
(LVDS) technology. The receiver translates LVDS
levels, with a typical differential input threshold of
100mV, to LVTTL signal levels. LVDS provides low EMI
at ultra-low power dissipation, even at high frequencies.
This device is ideal for high-speed transfer of clock and
data signals.

The FIN1028 can be paired with its companion driver,
the FIN1027, or any other LVDS driver.

Ordering Information

Operating Packing
Part Number Temperature Range @ Eco Status Package Method
B 8-Lead Small Outline Package (SOIC)
NP i “BC ROFS JEDEC MS-012, 0.150 inch Narrow oy
FIN1028MX -40 to +85°C ROHS 8-LERd SISINSEIIE 1RRFkage (SCUEANEEE - . Recl

JEDEC MS-012, 0.150 inch Narrow

@ For Fairchild’s definition of “green” Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs. green.html.
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Pin Configuration

Ry |1
Rivie |2
Ry |3
Rt 4

Pin Definitions

cc

ouT1

ouT2

5 GND

Figure 1. SOIC Pin Assignments (Top View)

Pin # | Name | Description

Rin1- Inverting LVDS Input

Rinz+ Non-Inverting LVDS Input

Rinz+ Non-Inverting LVDS Input

Ring- Inverting LVDS Input

GND Ground

Rout2 LVTTL Data Output

Rout1 LVTTL Data Output

(N[O | |WN

Vce Power Supply

Function Table

Inputs Outputs
Rin+ Rin- Rout
LOW HIGH LOW
HIGH LOW HIGH
Fail-Safe Conditions®) HIGH

Note:
1. Fail-safe=open, shorted, terminated.
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 4.6 \%
Rinx+, Rinx- DC Input Voltage -0.5 4.7 \%
Routx DC Output Voltage -0.5 6.0 \%
lo DC Output Current 16 mA
Tste Storage Temperature Range -65 +150 °C
T; Maximum Junction Temperature +150 °C

TL Lead Temperature, Soldering 10 Seconds +260 °C
est Human Body Model, JESD22-A114 >6500 Vv

Machine Model, JESD22-A115 >300

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
Vce Supply Voltage 3.0 3.6 \%
ViN Input Voltage 0 Vee \%
|V|D | Magnitude of Differential Voltage 100 Vece mV
Vic Common-Mode Input Voltage 0.05 2.35 \%
Ta Operating Temperature -40 +85 °C

© 2018 Semiconductor Components Industries, LLC
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DC Electrical Characteristics

Typical values are at Ta=25°C and with Vcc=3.3V.
otherwise noted.

Over-supply voltage and operating temperature ranges, unless

Symbol Parameter Conditions Min. Typ. | Max. | Units
VH Differential Input Threshold HIGH | Figure 2, Table 1 100 mV
VL Differential Input Threshold LOW | Figure 2, Table 1 -100 mV

Iin Input Current Vin=0V or Vcc +20 KA
lioFF) Power-off Input Current Vce=0V, ViN=0V or 3.6V +20 HA
Vo Output HIGH Voltage o= OB Vec0.2 v

loh=-8mA 24
VoL Output LOW Voltage LonSLCD IS 0.2 \Y
lo.=8mA 0.5

Vik Input Clamp Voltage lik=-18mA -1.5 \%

lcc Power Supply Current S:z::i\gsn;ngllgziix or 9 mA

Cin Input Capacitance pF
Court Output Capacitance 6 pF

DC Electrical Characteristics

Typical values are at Ta=25°C and with Vcc=3.3V. Over-supply voltage and operating temperature ranges, unless
otherwise noted.

Symbol Parameter Conditions Min. Typ: | Max. | Units
Differential Propagation Delay,
teLn LOW-to-HIGH 0.9 = is
Differential Propagation Delay,
tPHL HIGH-to-LOW . 0.9 25 ns
1 - Vip | =400mV,
0, 0,
trin Output Rise Time (20% to 80%) C.=10pF 0.5 ns
tTHL Output Fall Time (80% to 20%) Figure 2, Figure 3 0.5 ns
tskp) Puilse Skew ‘ tpLH - tPHL | 0.4 ns
tsk(LH), tsky | Channel-to-Channel Skew® 0.3 ns
tskpp) Part-to-Part Skew® 1.0 ns
Notes:

2. tskwh) tskeHy is the skew between specified outputs of a single device when the outputs have identical loads and
are switching in the same direction.

3. tsker) is the magnitude of the difference in propagation delay times between any specified terminals of two
devices switching in the same direction (either LOW-to-HIGH or HIGH-to-LOW) when both devices operate with
the same supply voltage, same temperature, and have identical test circuits.
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Rin+
Inputs A r‘—‘i >
N%te 5 T Vio =v\l"u\ -Via RouTt
o— _ C
RN A i Note 4
Elc = (Via+ Vig)/2 _Vlra_
L )
Figure 2. Differential Driver Propagation Delay and Transition Time Test Circuit
Notes:
4. Cincludes all probe and fixture capacitances.
5. Allinput pulses have frequency = 10MHz, tg or t,=1ns.
Table 1. Receiver Minimum and Maximum Input Threshold Test Voltages
. Resulting Differential Resulting Common
V
f\pplied Voltageeeyy) Input Voltage (mV) Mode Input Voltage (V)
Via Vig Vip Vic
1.25 1.15 100 1.2
1.15 1.25 -100 1.2
2.4 258 100 2.35
2.3 2.4 -100 2.35
0.1 0 100 0.05
0 0.1 -100 0.05
15 0.9 600 1.2
0.9 15 -600 1.2
2.4 1.8 600 2.1
1.8 2.4 -600 2.1
0.6 0 600 0.3
0 0.6 -600 0.3
RiN- 1.4V
RiN+ 1.0V
A _>| P +400mV
90% 10% K i
LVDS Input / ov
{RiN+} - {RIN-}
10% - 90% -400mV
—»| tpu tpHL l‘—
80% Von
LVTTL Output 50,
20%
VoL
— trin
Figure 3. AC Waveforms
© 2018 Semiconductor Components Industries, LLC www.onsemi.com
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I - Power Supply Current (mA)

Typical Performance Characteristics
38
Ta =25°C
g 36 t
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Vo - Power Supply Voltage (V)
Figure 4. Output High Voltage
vs. Power Supply Voltage
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Figure 6. Output Short Circuit Current

vs. Power Supply Voltage
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Tp, - Temperature (°C)

Figure 8. Power Supply Current
vs. Ambient Temperature
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220
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Figure 5. Output Low Voltage
vs. Power Supply Voltage
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Figure 7. Power Supply Current vs. Frequency
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Figure 9. Differential Propagation Delay
vs. Power Supply Voltage
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Figure 10.Differential Propagation Delay
vs. Ambient Temperature
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Figure 12.Differential Skew (tprL-tpr)
vs. Ambient Temperature
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Figure 14.Differential Propagation Delay
vs. Common-Mode Voltage

Typical Performance Characteristics (Continued)
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Figure 11.Differential Skew (tpiH-tpHL)
vs. Power Supply Voltage
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Figure 13.Differential Propagation Delay
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Typical Performance Characteristics (Continued)

Figure 16.Transition Time vs. Ambient Temperature
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Figure 20.Transition Time vs. Load
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Figure 17.Differential Propagation Delay vs. Load

Figure 21.Power Supply Current
vs. Power Supply Voltage
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Physical Dimensions

5.00
4.80 - =~ 0.65
‘«3.81*‘ ‘
HSHHHS UUUU
g.gg " §:§8 1'7 5.60
P Al
INDICATOR | <—- »‘

(0.33) =/~ & T025 @ clB[A]

LAND PATTERN RECOMMENDATION
/ SEE DETAIL A

1.75 MAX&@ M

OPTION A - BEVEL EDGE

0.50 °
R
/»GAGE PLANE

OPTION B - NO BEVEL EDGE
0.36

NOTES: UNLESS OTHERWISE SPECIFIED

0°t * A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA, ISSUE C,

0.90 \" SEATING PLANE B) 'ALL DIMENSIONS ARE IN MILLIMETERS.
0. 406 [ (1 04) C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.
DETAIL A D) LANDPATTERN STANDARD: SOIC127P600X175-8M.
SCALE: 21 E) DRAWING FILENAME: MOSAREV13

Figure 22. 8-Lead, Small Outline Package (SOIC), JEDEC MS-012, 0.150-inch, Narrow Body

Click here for tape and reel specifications, available at:

http://www.fairchildsemi.com/products/discrete/pdf/soic8 tr.pdf

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:/Aww.fairchildsemi.com/packaging/.
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[
FAIRCHILD

SEMICONDUCTOR

TRADEMARKS

The fallowing includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to be an exhaustive list of all sudh trademarks.

Build it Mo | Eail POF SER ™ The Power Franchise®
CorePLUS™ F-PFS™ Power-SPM™ the
Core POWERT™ FRFET® PowerTrench® pﬁan}:ﬁsr
CROSSYOLT™ Global Power Resource™ Programrmable Active Droop™ TiryBoostm
CTL™ Green FPST QFET® TinyBuckm
Current Transfer Logic™ Green FPS™ e-Serips™ Qs TinyLogic®
EcoSPARKE GTO™ Cuiet Serigs™ TINYORTCm
Efficenthax™ |l it RapidCanfigure™
pa ; . TirryPower™

EZSWITCH | S I L AT Saving aurworld, Tr\W at a time™ TirERT
M MegaBuck™ Srmartax™ & VW i

! MICROCOLUPLER™ ggﬁﬁ START™ u;‘;’@gﬁm
.F MicroFET™

0 MicroPakm™ STEALTH™ %
Fa!rch!ld® _ . MilierDriye™ SuperFETT™ 2Des
Fairchild Semiconductor Wationhd g™ SuUpersCT™-3 UHC
FACT Quiet Serigs™ MOt SP M T™ SuperSOT™A Ultra FRFET™
FACT® OPTOLOGIC® SupersoT™a UniFET™
FAST® CPTORLANAR® SupreM O™ Vi
FastyCore™ ® SyncFET™ Wisualviax™
Flash\iriter® SYSTEM &

GENERAL

* EZSWITCH™ and Flashiriter® are trademarks of System General Comporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TC MAKE CHANGES WTHZUT FURTHER NOTICE TC ANY PRODUCTS HEREIM TO IMPRCVE
RELABILITY, FUNCTION, OR DESIGN. FAIRCHI LD DCES NOT ASSUME ANY UABILITY ARISING CUT CF THE APPLICATICH COR USE CF ANY PRODUCT CR
CIRCUIT DESCRIBED HEREIN, NETHER DOES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NCR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIN,

WHICH COWERS THESE PRODUCTS

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS M LIFE SUPPORT DEVICES OR SYSTEMS WITHCOUT THE
EXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN,

As used herein:

1. Life support devices or systems are devices or systems which, (a)-are
intended for surgical implantinto 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 reasonahly
expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
systern whose failure to perfarm can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Camoration's Anti-Counterfeiting Policy . Fairchild's Ant-Counterfeiting Policy is also stated on our extemnal wehsite, wiswf airchildsermi.com,
under Sales Support.

Counterfeiting of semiconductor parts s a grovang problern in the industry. All manufacturers of sermiconductor products are expenencing counterfeiing of their parts
Customers whio inachvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard perfarmance, failed applications,
and increased cost of production and manufaciuring delays. Fairchild istaking strong measures to protect ourselves and our customers fromthe proliferation of
counterfeit parts. Fairchild strongly encourages customers 0 purchase Fairchild parts gther directly from Fairchild ar from Authorized Fairchild Distributors who are
listed by country on ourweh page cited above. Products custormers buy either from Fairchild directly or fromAuthonzed Fairchild Distnbutars are genuine parts, have
full traceability, rmeet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and produd information.
Fairchild and our Authonzed Digtnbutors wall stand behind allwarantes and will appropnately address any warranty issues that may anse. Fairchild will not provide
ary warranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is cormmitted to cormbat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authonzed distrbutors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet |dentification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a |ater date. Fairchild
Semiconductar reserves the right to make changes at any time without natice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor. The
datasheet is for reference information only.

Advance Information Fomative / In Design

Preliminary First Praduction

Mo ldentification Meeded | Full Production

Chsolete Mot In Production

Rey. 135
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ON Semiconductor and k.nare trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
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