ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo are 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
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p 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
hnical experts. ON S or 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 icond 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, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding 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.




I
FAIRCHILD
I

SEMICONDUCTOR® September 2009

FIN1215/FIN1216 / FIN1217/ FIN1218
LVDS 21-Bit Serializers / De-Serializers

Features Description
"  Low Power Consumption The FIN1217 and FIN1215 transform 21-bit wide
) parallel LVTTL (Low-Voltage TTL) data into three serial
® 20MHz to 85MHz Shift Clock Support LVDS (Low-Voltage Differential ~Signaling) data
= 50% Duty Cycle on the Clock Output of Receiver streams. A phase-locked transmit clock is transmitted in
parallel with the data stream over a separate LVDS link.
® 1V Common-mode Range ~1.2V Every cycle of transmit clock, 21 bits of input LVTTL
=  Narrow Bus Reduces Cable Size and Cost data are sampled and transmitted.
®  High Throughput: 1.785Gbps The FIN1216 and FIN1218 receives and converts the
three serial LVDS data streams back into 21 bits of
®  Up to 595Mbps per Channel LVTTL data. Table 1 provides a matrix summary of the

serializers and de-serializers available. For the
} . o FIN1217, at a transmit clock frequency of 85MHz, 21
®  Compatible with TIA/EIA-644 Specification bits of LVTTL data are transmitted at a rate of 595Mbps

" Offered in 48-lead TSSOP Packages per LVDS channel.

These chipsets solve EMI and cable size problems
associated with wide and high-speed TTL interfaces.

" Internal PLL with No External Components

Ordering Information

Operating .

Part Number | Temperature (s’%lico Package I;na;f:g
Range atus

FIN1215MTDX
FIN1216MTDX
FIN1217MTDX | -40 to + 85°C RoHS | 48-Lead Thin Shrink Small Outline Package (TSSOP) | Tape and Reel
FIN1218MTDX
(Preliminary)

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

LVTTL Inputs
o
21 "3
Txln—=—F—+ ",5,‘
Enable o
5
Cntl a
PwrDn £
E
.|

TxCLKIn » PLL

L]

Parallel to Serial Converter

LVDS Outputs

TxOut+
/Z TxOut-

TxOut+

[/

TxOut-
TxOut+

G TxOut-

[VTXCLKOUt +
\/P TXCLKOut -

Figure 1. FIN1217 / FIN1215 Transmitter Functional Diagram
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Figure 2. FIN1218 / FIN1216 Receiver Functional Diagram

Table 1. Serializers / De-Serializers Chip Matrix

Part CLK LVTTLIN LVDS OUT LVDS IN LVITL Package
Frequency ouT
FIN1215 66 21 3 48-Lead TSSOP
FIN1216 66 3 21 48-Lead TSSOP
FIN1217 85 21 3 48-Lead TSSOP
FIN1218 85 3 21 48-Lead TSSOP

© 2003 Fairchild Semiconductor Corporation
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3
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Transmitters

Pin Configuration

Pin Definitions

Txlnd —1 48— TxIn3
Vee —2 47— TxIn2
Txin5 =—3 46 = GND
TxIn6 =14 45— TxIn1
GND —5 44— TxIn0
TxIn7 —]6 43— NC
TxIn8 —]7 42— LVDS GND
Vee —1°8 41— TxOut0-
TxIng =9 40 = TxOut0+
TxIn10 —{10 39— TxOut1-
GND —11 38— TxOut1+
TxIn11 —12 37 LWDS Ve
Txin12 =13 36— LVDS GND
Ve —14 35— TxOut2-
TxIn13 —15 34 = TxQut2+
TxIn14 —16 33— TxCLK Out -
GND —{17 32— TxCLK Out +
TxIn15 —{18 31— LVDS GND
TxIn16 —19 30— PLLGND
TxIN17 — 20 29— PLLVcC
Vee — 21 28 |— PLL GND
Txin18 =— 22 27 = PwrDn
TxIn19 — 23 26 = TxCLKIn
GND — 24 25— TxIn20

Figure 3. FIN1217 / FIN1215 (21:3 Transmitter)

Pin Names TI\/(ge Ifiz; Description of Signals
TxIn I 21 LVTTL Level Inputs
TxCKLIn I 1 LVTTL Level Clock Input; the rising edge is for data strobe
TxOut+ (0] 3 Positive LVDS Differential Data Output
TxOut (0] 3 Negative LVDS Differential Data Output
TxCLKOut+ @) 1 Positive LVDS Differential Clock Output
TxCLKOut- 0] 1 Negative LVDS Differential Clock Output
/PwrDn | 1 !_VTTL Level Power-Down Input; assertion (LOW) puts the outputs in high-
impedance state
PLL Ve I 1 Power Supply Pin for LVDS Outputs
PLL GND I 2 Ground Pins for PLL
LVDS V¢c I 1 Power Supply Pins for LVDS Outputs
LVDS GND I 3 Ground Pin for LVDS Outputs
Vce I 4 Power Supply Pins for LVTTL Inputs
GND I 5 Ground Pins for LVTTL Inputs
NC No Connect

© 2003 Fairchild Semiconductor Corporation
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3
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Receivers

Pin Configuration

RxOut17 =1 48— Ve
RxOut18 — 2 47 = RxOut16
GND —3 46 = RxOut15
RxOut19 —14 45— RxOut14
RxOut20 —5 44 — GND
NC —6 43— RxOut13
LVDSGND —7 42— Ve
RxIn0- — 8 41— RxOut12
RxIn0+ —9 40 = RxOut11
RxIn1- =410 39 = RxOut10
RxIni+ —11 38— GND
LVDS Vg —12 37— RxOutg
LVDSGND —13 36— VCC
RxIn2- —14 35— RxOut8
Rxln2+ —15 34 = RxOut7
RxCLKIn- =16 33— RxOut6
RxCLKIn+ —17 32— GND
LvDS GND —18 31 |~ RxOut5
PLLGND =19 30 = RxOut4
PLLVce — 20 29 = RxOut3
PLLGND — 21 28— Ve
PwrDn — 22 27 |~ RxOut2
RxCLKOut — 23 26 = RxOut1
RxOut0 — 24 25— GND

Figure 4. FIN1216/ FIN1218 (3:21 Receiver)

Pin Definitions

Pin Names TI\/(ge Ifiz; Description of Signals
RxIn I 3 Negative LVDS Differential Data Output
RxIn+ I 3 Positive LVDS Differential Data Output
RxCLKIn- | 1 Negative LVDS Differential Clock Output
RxCLKIn+ | 1 Positive LVDS Differential Clock Output
RxOut- (0] 21 LVTTL Level Data Outputs Goes HIGH for /PwrDn LOW
RxCLKOut 0] 1 LVTTL Level Clock Output
/PwrDn | 1 LVTTL.LeveI Input; Refer to Transmitter and Receiver Power-up and Power-down
Operation Truth Table
PLL Vce I 1 Power Supply Pin for PLL
PLL GND I 2 Ground Pins for PLL
LVDS V¢c I 1 Power Supply Pins for LVDS Inputs
LVDS GND I 3 Ground Pin for LVDS Inputs
Vee I 4 Power Supply Pins for LVTTL Outputs
GND I 5 Ground Pins for LVTTL Outputs
NC No Connect
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com

FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3 4
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Truth Tables

Transmitter

Inputs Outputs
TxIn TxCLKIn PwrDn‘" TxOutz TxCLKOut
Active Active HIGH LOW / HIGH LOW / HIGH
Active LOW /HIGH HIGH LOW / HIGH Don't Care®
High Impedance
Floating Active HIGH LOW LOW / HIGH
Floating Floating HIGH LOW Don't Care®
Don’t Care Don’t Care LOW High Impedance High Impedance

Notes:

1. The outputs of the transmitter or receiver remain in a high-impedance state until V¢c reaches 2V.
2. TxCLKOutz settles at a free running frequency when the part is powered up, PwrDn is HIGH and the TxCLKIn is
a steady logic level LOW / HIGH / high-impedance.

Receiver
Inputs Outputs

RxInt RxCLKInt /PwrDn® RxOut RxCLKOut

Active Active HIGH LOW / HIGH LOW / HIGH

Active Failsafe Condition® HIGH Last Valid State HIGH
Failsafe Condition” Active HIGH HIGH LOW / HIGH
Failsafe Condition®” | Failsafe Condition®” HIGH Last Valid State® HIGH

Don’t Care Don’t Care LOW LOW HIGH

Notes:

3. The outputs of the transmitter or receiver remain in a high-impedance state until V¢ reaches 2V.

4. Failsafe condition is defined as the input being terminated and un-driven, shorted, or open.

5. If RxCLKInz is removed prior to the RxInt date being removed, RxOut is the last valid state. If RxInt data is
removed prior to RxCLKInx being removed, RxOut is HIGH.

© 2003 Fairchild Semiconductor Corporation
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3

www.fairchildsemi.com
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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
Vce Power Supply Voltage -0.3 +4.6 \
VoL TTL/CMOS Input/Output Voltage -0.5 +4.6 \"

Vivps LVDS Input/Output Voltage -0.3 +4.6 \
losp LVDS Output Short-Circuit Current Continuous
Tsta Storage Temperature Range -65 +150 °C
T, Maximum Junction Temperature, Soldering 4 seconds +150 °C
TL Lead Temperature +260 °C
Human Body Model, LVDS 1/O to Ground 10.0
JESD22-A114 kV
ESD (1.5kQ2, 100pF) All Pins (FIN1215, FIN1217) 6.5
5";;3‘229_2"101"59"’09’ 200pF | FIN1215, FIN1217 Only >400 v

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
Vee Supply Voltage 3.0 3.6 \
Ta Operating Temperature -40 +85 °C
Veenep Maximum Supply Noise Voltage®® 100 mVpp
Note:

6. 100mV Vcc noise should be tested for frequency at least up to 2MHz. All the specifications should be met under
such a noise level.

© 2003 Fairchild Semiconductor Corporation
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3 6
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Transmitter DC Electrical Characteristics

Typical values are at Ta=25°C and with Vcc=3.3V; minimum and maximum are at over supply voltages and operating
temperatures ranges, unless otherwise specified.

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Transmitter LVTTL Input Characteristics
Vin Input High Voltage 2.0 Vee \
Vi Input Low Voltage GND 0.8 \
Vik Input Clamp Voltage lik=-18mA -0.79 | -1.50 \
In Input Current Vin=0.4V to 4.6V 1.8 10.0 WA
Vin=GND -10.0 0
Transmitter LVDS Output Characteristics”
Vob Output Differential Voltage 250 450 mV
| o | m
Vos | Offset Voltage RL=1000, Figure 4 1125 | 1250 | 1375 | V
o | S e " 2 n
los Short-Circuit Output Current Vour=0V -3.5 -5.0 mA
loz Disabled Output Leakage Current o 1.0 | 100 | pA
Transmitter Supply Current
33MHz 28.0 | 46.2
loowr f21 :3 Transmitter Power Sypply Cl(Jgr’rgnt R_L=1 009, 40MHz 29.0 | 51.7 mA
or Worst-Case Pattern with Load Figure 7 65MHz 340 | 57.2
85MHZz"? 39.0 | 62.7
IccpoT Powered-Down Supply Current /PwrDn=0.8V 10.0 | 55.0 pA
Notes:

7. Positive current values refer to the current flowing into device and negative values means current flowing out of
pins. Voltages are referenced to ground unless otherwise specified (except AVop and Vop).

siazijellas-aq / sidzljelas Hg-1¢ SAAT — LICINId / 9LCENId / SECENIH

8. The power supply current for both transmitter and receiver can be different with the number of active I/O
channels.

9. The 16-grayscale test pattern tests device power consumption for a “typical” LCD display pattern. The test
pattern approximates signal switching needed to produce groups of 16 vertical strips across the display.

10. FIN1217 only.

© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Transmitter AC Electrical Characteristics

Typical values are at over supply voltages and operating temperatures ranges, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Units
trep Transmit Clock Period 11.76 T 50.00 ns
tren Transmit Clock (TxCLKIn) HIGH Time Figure 10 0.35 0.50 0.65 T
troL Transmit Clock LOW Time 0.35 0.50 0.65 T
tokr "I:')él(fllag)ln Transition Time (Rising and "I:?gﬁ;rgoﬂo Yo 1.0 6.0 ns
tur TxCLKIn Cycle-to-Cycle Jitter 3.0 ns
txir TxIn Transition Time 1.5 6.0 ns

LVDS Transmitter Timing Characteristics
tTLH Differential Output Rise Time (20% to 80%) Figure 8 0.75 1.50 ns
traL Differential Output Fall Time (80% to 20%) 0.75 1.50 ns
tstc TxIn Setup to TXxCLNIn Figure 10 25 ns

f=85MHz FIN1217
thte TxIn Holds to TCLKIn only 0 ns
trrop Transmitter Power-Down Delay Figure 17 100 ns
treco 'I[;r:lg;mltter Clock Input to Clock Output _Fl_l\gzuzrseog? Vese3.3V 58 55 6.8 ns

Transmitter Output Data Jitter (f=40 MHz)""?
trrPBO Transmitter Output Pulse Position of Bit 0 -0.25 0.25 ns
trprB1 Transmitter Output Pulse Position of Bit 1 a-0.25 a a+0.25 ns
trePe2 Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.25 2a 2a+0.25 ns
trePe3 Transmitter Output Pulse Position of Bit 3 _ 1 3a-0.25 3a 3a+0.25 ns
trrPB4 Transmitter Output Pulse Position of Bit 4 fx7 4a-0.25 4a 4a+0.25 ns
trerBs Transmitter Output Pulse Position of Bit 5 5a-0.25 5a 5a+0.25 ns
trrrBs Transmitter Output Pulse Position of Bit 6 6a-0.25 6a 6a+0.25 ns

Transmitter Output Data Jitter (=65 MHz)!'?
trpPBO Transmitter Output Pulse Position of Bit 0 -0.2 0.2 ns
trrpB1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trpPB2 Transmitter Output Pulse Position of Bit 2 . 2a-0.2 2a 2a+0.2 ns

Figure 20
trePBe3 Transmitter Output Pulse Position of Bit 3 a- 1 3a-0.2 3a 3a+0.2 ns
trepB4 Transmitter Output Pulse Position of Bit 4 7 4a-0.2 4a 4a+0.2 ns
trepBs Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trerBs Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns

Continued on following page...

© 2003 Fairchild Semiconductor Corporation
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Transmitter AC Electrical Characteristics (Continued)

Symbol | Parameter Conditions ‘ Min. | Typ. | Max. ‘ Units
Transmitter Output Data Jitter (=85 MHz, FIN1217 only)"'?
trerreo Transmitter Output Pulse Position of Bit 0 -0.2 0 0.2 ns
trepB1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trrpB2 Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
trppe3 Transmitter Output Pulse Position of Bit 3 1 3a-0.2 3a 3a+0.2 ns
trere4 Transmitter Output Pulse Position of Bit 4 fx7 4a-0.2 4a 4a+0.2 ns
treees Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trrrBs Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns
f=40MHz 350 370
foc 'lgiransmitter Clock Out Jitter, Cycle-to cycle | f=65MHz 210 230 ps
gure 23 Sz 10 | 150
FIN1217 only
treLLs Transmitter Phase Lock Loop Set Time!™® Figure 15012 10.0 ms
Notes:

11. Outputs of all transmitters stay in 3-STATE until power reaches 2V. Clock and data output begins to toggle
10ms after Vcc reaches 3V and /PwrDn pin is above 1.5V.

12. This output data pulse position works for both transmitters with 21 TTL inputs, except the LVDS output bit
mapping difference (see Figure 19). Figure 20 shows the skew between the first data bit and clock output. A
two-bit cycle delay is guaranteed when the MSB is output from transmitter.

13. This jitter specification is based on the assumption that PLL has a reference clock with cycle-to-cycle input jitter
of less than 2ns.

© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3 9
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Receiver DC Electrical Characteristics

Typical values are at Ta=25°C and with V¢cc=3.3V. Positive current values refer to the current flowing into device and
negative values means current flowing out of pins. Voltages are referenced to ground unless otherwise specified
(except AVop and Vop). Minimum and maximum values are at over supply voltage and operating temperature ranges
unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Units
LVTTL/CMOS DC Characteristics
ViH Input High Voltage 2.0 Vce \"
Vi Input Low Voltage GND 0.8 \
VoH Output High Voltage lon=-0.4mA 2.7 3.3 \Y
VoL Output Low Voltage lo.=2mA 0.3 \
Vik Input Clamp Voltage lik=-18mA -1.5 \
Iin Input Current Vin=0V to 4.6V -10 10 pA
losr Tep;;/a(;:t%ttrz?]\;ver Off B/SCE)OX,GOII LVTTL Inputs/Outputs +10 WA
los Output Short-Circuit Current | Vour=0V -60 -120 pA

Receiver LVDS Input Characteristics

Differential Input Threshold

V1H HIGH Figure 6, Table 2 100 mV
Vi Differential Input Threshold Figure 6, Table 2 100 mvV
LOW
Vicm Input Common Mode Range | Figure 6, Table 2 0.05 2.35 \"
ViN=2.4V, Vcc=3.6V or 0V +10.0
Iin Input Current pA
Vin=0V, Vcc=3.6V or OV +10.0
Receiver Supply Current
33MHz 66
3:21 Receiver Power Supply 40MHz 56 74
lcowr Current for Worst Case C_=8pF, Figure 7 mA
Pattern with Load 65MHz 75 102
85MHZz"® 92 125
Powered Down Supply
lccror c /PwrDn=0.8V (RxOut stays LOW) NA 400 pA
urrent
Notes:

14. The power supply current for the receiver can be different due to the number of active I/O channels.
15. 85MHz specification for FIN1218 only.

© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Receiver AC Electrical Characteristics

Values are at over supply voltages and operating temperatures, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. | Max. | Units
trcoL RxCLKOut LOW Time 10.0 11.0 ns
tRcoH RxCLKOut HIGH Time Figure 12 100 | 122 ns

——— Rising Edge Strobe
trRsrc RxOut Valid Prior to RxCLKOut f=40MHz 6.5 11.6 ns
tRHRC RxOut Valid After RxCLKOut 6.0 11.6 ns
trcop Eeeﬁgg/er Clock Output (RxCLKOut) 15.0 T 50.0 ns
trcoL RxCLKOut LOW Time Fi.gyre 12 5.0 7.8 9.0 ns
tacon | RXCLKOUt HIGH Time Risrg Bdge Strobe 750 |73 | 90 | ns
trsrc RxOut Valid Prior to RxCLKOut 4.5 7.7 ns
tRHRC RxOut Valid After RxCLKOut 4.0 8.4 ns
trcop Eee;:igi(\j/er Clock Output (RxCLKOut) 11.76 T 50.00 ns
tco. | RXCLKOut LOW Time E‘izfr{g éﬁ ge Strobe |40 6.3 60 | ns
trcoH RxCLKOut HIGH Time f=85MHz 45 5.4 6.5 ns
thsic | RxOut Valid Prior to RXCLKOu RS only 35 | 63 ns
tRHRC RxOut Valid After RxCLKOut 3.5 6.5 ns
troLH Output Rise Time (20% to 80%) ) 2.2 5.0 ns
- CL=8pF, Figure 9
tROHL Output Fall Time (80% to 20%) 21 5.0 ns
thoep Bglc;eyiver Clock Input to Clock Output Ej%é%iﬁf,\ﬁi ij:/d) 35 6.9 75 ns
trrDD Receiver Power-Down Delay Figure 18 1.0 ms
trsPBo Receiver Input Strobe Position of Bit 0 1.00 2.15 ns
tRsPB1 Receiver Input Strobe Position of Bit 1 4.5 5.8 ns
trsPB2 Receiver Input Strobe Position of Bit 2 . 8.10 9.15 ns
tnsrss | Receiver Input Strobe Position of Bit 3 raue 21 116 126 | ns
trsPB4 Receiver Input Strobe Position of Bit 4 15.1 16.3 ns
trsPBs Receiver Input Strobe Position of Bit 5 18.8 19.9 ns
trsPBs Receiver Input Strobe Position of Bit 6 22.5 23.6 ns

Continued on following page...

© 2003 Fairchild Semiconductor Corporation
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Receiver AC Electrical Characteristics (Continued)

16. Total channel latency from serializer to deserializer is (T + trccp) + (2¢T + treep)-
17. Receiver skew margin is defined as the valid sampling window after considering potential setup/hold time and
minimum/maximum bit position.

Symbol Parameter Conditions Min. Typ. | Max. | Units
trsPBO Receiver Input Strobe Position of Bit 0 0.7 1.4 ns
trsPB1 Receiver Input Strobe Position of Bit 1 29 3.6 ns
trspB2 Receiver Input Strobe Position of Bit 2 . 5.1 5.8 ns
trspB3 Receiver Input Strobe Position of Bit 3 Eggrﬁﬁg 7.3 8.0 ns
trsPB4 Receiver Input Strobe Position of Bit 4 9.5 10.2 ns
trspBs Receiver Input Strobe Position of Bit 5 11.7 12.4 ns
trsPBe Receiver Input Strobe Position of Bit 6 13.9 14.6 ns
trspBo Receiver Input Strobe Position of Bit 0 0.49 1.19 ns
trsPB1 Receiver Input Strobe Position of Bit 1 217 2.87 ns
trspB2 Receiver Input Strobe Position of Bit 2 Figure 21 3.85 4.55 ns
tRsPB3 Receiver Input Strobe Position of Bit 3 | f=85MHz 5.53 6.23 ns
trspBa Receiver Input Strobe Position of Bit 4 FIN1218 only 7.21 7.91 ns
trsPBs Receiver Input Strobe Position of Bit 5 8.89 9.59 ns
trsPBe Receiver Input Strobe Position of Bit 6 10.57 11.27 ns

f=40MHz, Figure 22 490 ps
RxIn Skew Margin(Error! Reference source not | f=65MHz, Figure 22 400
trskm found.) =85MHz
FIN1218 only 252
Figure 22
trRPLLS Receiver Phase Lock Loop Set Time Figure 16 10.0 ms
Notes:

© 2003 Fairchild Semiconductor Corporation
FIN1215/FIN1216 / FIN1217 » Rev. 1.0.3
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Test Circuits
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Figure 5. Differential LVDS Output DC Test Circuit
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Figure 6. Differential Receiver Voltage Definitions, Propagation Delay, and Transition Time Test Circuit

Table 2. Receiver Minimum and Maximum Input Threshold Test Voltages

Rpplid Votags 1) e el | e o
VIA VIB VID VIC
1.25 1.15 100 1.20
1.15 1.25 -100 1.20
2.40 2.30 100 2.35
2.30 2.40 -100 2.35
0.10 0 100 0.05

0 0.10 -100 0.05
1.50 0.90 600 1.20
0.90 1.50 -600 1.20
2.40 1.80 600 2.10
1.80 2.40 -600 2.10
0.60 0 600 0.30

0 0.60 -600 0.30
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AC Loadings and Waveforms

TxCLKIn f RxCLKOuUt

—

ODD Txin / FxOut

EWVEN Txin / RxOut

Note: The worst-case test pattern produces a maximum toggling of digital circuits, LVDS I/O and LVTTL/CMOS 1/O.
Depending on the valid strobe edge of transmitter, the TxCLKIn can be either rising or failing edge data strobe.

Figure 7. Worst-Case Test Pattern

Vpirr = (TxOut+) - (TxOut-)

80%

TxOut+
»m 100
L

TxOut- VDlFF

- ROLH = IROLH

Figure 9. Receiver LVTTL/CMOS Output Load and Transition Times

~— tcp ——

Sample on L=H Edge

TxCLK In

= 18TC —{~lHTC—~

I
Txin 0:27 1.5V Setup Hold 1.5V

Figure 10. Transmitter Set-up/Hold and HIGH/LOW Times (Rising Edge Strobe)

90% 20%
10% 10%
TxCLKIn
Figure 11. Transmitter Input Clock Transition Time
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AC Loadings and Waveforms (Continued)

tRcoP
RxCLKOut — IRCOH
_IRHRC_
RxQut0:27

Figure 12. Receiver Set-up/Hold and HIGH/LOW Times

1.5V
TxCLKIn

—

'reep

TxCLKOut >< x x ?%LEFX

Figure 13. Transmitter Clock-In to Clock-Out Delay (Rising Edge Strobe)

+
v
RXCLKIn X _WFF x X

RxCLEOut

'‘RecD
1.6V

Figure 14. Receiver Clock-In to Clock-Out Delay (Rising Edge Strobe)

v L NS \_
mowou— MXXXX Ko X )

Figure 15. Transmitter Phase-Lock-Loop Set Time
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AC Loadings and Waveforms (Continued)

PwrDn

Vee

RxCLKIn

RxCLKOut

Figure 16. Receiver Phase Lock Loop Set Time

PwrDn 1 .5\!‘3‘(
TXCLKIn __/_\ /' \ / W
TPDD

Txr:!ul:x X X X X T 3-8TATE

Figure 17. Transmitter Power-down Delay

PwrDn "5‘”\
e XXX OXCIXCCX

~—RPDD —

RxOut Low

Figure 18. Receiver Power-down Delay

trep

T CCt _/ \ 4 \_

Previouz Cyélt Current Cycle Next Cyele

P 6 6 © 0 0 (.0 € €D 138
LD ED S 0 € O O O S8 ¢ €3 6
Ll B 5D O O €5 © E I ID 5 &5 4
Note: This output date pulse position works for both transmitters with 21 TTL inputs, except the LVDS output bit

mapping difference. Two-bit cycle delay is guaranteed with the MSB is output from transmitter.
Figure 19. Parallel LVTTL Inputs Mapped to Three Serial LVDS Outputs
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AC Loadings and Waveforms (Continued)]

TxClkOut i S0%
Transmitter Output Pulse Position
» N tTPPBn
TxOut &
Fi
« STPPBnt tIC Cmax2
« YTPPBn - 10 Cmaxi2

Figure 20. Transmitter Output Pulse Bit Position

TxClkOut i/ 50%
Transmitter Output Pulse Position
> N YTPPBn
TxOut
Fi
« YTPPBnt 10 Cnaxi2
« YTPPBn - LICCmax2

Figure 21. Receiver Strobe Bit Position
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AC Loadings and Waveforms (Continued)

Ideal Strobe Position

Rxln+ aor Rxln- X X - X X ~1.4V
Rxln- or RxIn+ R ~1.0V
| —RSKM-— RS KM
max lly min max
min max
Tppoon Rsposn Tppoon+1

Note: trskm is the budget for the cable skew and source clock skew plus Inter-Symbol Interference (ISI).
The minimum and maximum pulse position values are based on the bit position of each of the seven bits within
the LVDS data stream across PVT (Process, Voltage Supply, and Temperature).

Figure 22. Receiver LVDS Input Skew Margin

CLK2
| M Cycle
—-H—TJCCI\I—-S ns -'-H-'-T.JCCI‘\I-+3 ns —-Hn— TJCCIN = -3 ns —-H—TJCCI\I—HE ns
CEEERTEEE i T g HEATEEHE
T=CLKIN o ELELEEEE !l o : AR
| : : . a G H
;
Txln@ - 27
— [

| Td=2ps |

32.5MHz - N Cycle = 66
40 MHz - N Cycle = 80
65 MHz - N Cycle = 132
85 MHz - N Cycle = 170

Note: This jitter pattern is used to test the jitter response (clock out) of the device over the power supply range with
worst jitter tns (cycle-to-cycle) clock input. The specific test methodology is as follows:

=  Switching input data TxInO to TxIn20 at 0.5MHz and the input clock is shifted to left -3ns and to
the right +3ns when data is HIGH (by switching between CLK1 and CLK2 in Figure 11).

®  The £3ns cycle-to-cycle input jitter is the static phase error between the two clock sources.
Jumping between two clock sources to simulate the worst-case of clock edge jump (3ns) from
graphical controllers. Cycle-to-cycle jitter at TXCLK out pin should be measured cross Vcc range
with 100mV noise (Vcc noise frequency <2MHz).

Figure 23.  Jitter Pattern
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Physical Dimensions

the warranty therein, which covers Fairchild products.

htto/www.fairchildsemi.convipackaging/.

*
12.50£0.10
040 TP —] L_ 48 43 30
8 43 30 25
TAHATA | HAHARA| e
Y N
o
H :
- H
o S
©
40 O T
<
< 3
LG V
) ! 6 19 24 [D]o.2[c[B]A] |—1 5 9
PIN #1 IDENT. ALL LEAD TIPS ’l Loso
—| l—a50
LAND PATTERN RECOMMENDATION
A E
1.2 MAX5 | AL LEAD TIPS - 0.90t313 SEE DETAL A
[
| 7 1 /e
= T ‘ ‘ L
l-— —ll—a17-027 0.10+0.05
~1" f~12.00" TOP & BOTTOM
DIMENSIONS ARE IN MILLIMETERS RO.16 GAGE PLANE
RO.31 »?:
-85 7/
NOTES: ) _r
A. CONFORMS TO JEDEC REGISTRATION MO—153, VARIATION ED,
B. DIMENSIONS ARE IN MILUMETERS. 1.00 —=
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS.
D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982, DETAIL A
MTD48REVC
Figure 24. 48-Lead Thin Shrink Small Outline Package (TSSOP)

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

4,60

3
y N\

0.09-0.20

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

9.20
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