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

Features Description

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
streams. A phase-locked transmit clock is transmitted in
parallel with the data stream over a separate LVDS link.
Every cycle of transmit clock, 21 bits of input LVTTL
data are sampled and transmitted.

®  Low Power Consumption

®  50% Duty Cycle on the Clock Output of Receiver
®  +1V Common-mode Range ~1.2V

" Narrow Bus Reduces Cable Size and Cost

®  High Throughput: 1.785Gbps

®  Up to 595Mbps per Channel

The FIN1218 and FIN1216 receive and convert the
three serial LVDS data streams back into 21 bits of
LVTTL data. Table 1 provides a matrix summary of the
serializers and de-serializers available. For the
FIN1217, at a transmit clock frequency of 85MHz, 21
bits of LVTTL data are transmitted at a rate of 595Mbps
per LVDS channel.

® Internal PLL with No External Components
®  Compatible with TIA/EIA-644 Specification

" Offered in 48-lead TSSOP Packages
These chipsets solve EMI and cable size problems
associated with wide and high-speed TTL interfaces.

Ordering Information

g NUITIDES Tem poeliztrl? ::anlgange Package I:/Iaectlalgg
FIN1215MTDX -40 to + 85°C 48-Lead Thin Shrink Small Outline Package (TSSOP) Tape and Reel
FIN1216MTDX -40 to + 85°C 48-Lead Thin Shrink Small Outline Package (TSSOP) Tape and Reel
FIN1217MTD -40 to + 85°C 48-Lead Thin Shrink Small Outline Package (TSSOP) Trays
FIN1217MTDX -40 to + 85°C 48-Lead Thin Shrink Small Outline Package (TSSOP) Tape and Reel
FIN1218MTDX -40 to + 85°C 48-Lead Thin Shrink Small Outline Package (TSSOP) Tape and Reel

@ All packages are lead free per JEDEC: J-STD-020B standard.
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Figure 1. FIN1217 /FIN1215 Transmitter Functional Diagram
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Figure 2. FIN1218/FIN1216 Transmitter Functional Diagram

Table 1. Serializers / De-Serializers Chip Matrix

Part FregteKncy LVTTL IN LVDS OUT LVDS IN L(\)/'Ll'J'_ll'_L Package
FIN1215 66 21 3 48-Lead TSSOP
FIN1216 66 21 48-Lead TSSOP
FIN1217 85 21 3 48-Lead TSSOP
FIN1218 85 21 48-Lead TSSOP
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Transmitters

Pin Configuration

Pin Definitions

TxIn4 —1 48— TxIn3
Vee —2 47— TxIn2
TxIn5 —3 46 |— GND
TxIn6 — 4 45 = TxIn1
GND —5 44— TxIn0
TxIn7 —6 43— NC
TxIng8 —]7 42— LVDS GND
Vee —18 41— TxOut0-
TxIn9 —9 40— TxOut 0+
TxIn10 —10 39— TxOut1-
GND —{11 38— TxOut1+
Txin11 —{12 37 LVDS Vce
Txin12 =413 36— LVDS GND
Voo —14 35— TxOut2-
TxIn13 —15 34— TxOut2+
TxIn14 —16 33 = TxCLK Out -
GND —17 32— TxCLKOut +
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 o #.Of Description of Signals
Type | Pins
TxIn | 21 LVTTL Level Inputs
TxCKLIn | 1 LVTTL Level Clock Input; the rising edge is for data strobe
TxOut+ (@) 3 Positive LVDS Differential Data Output
TxOut (@) 3 Negative LVDS Differential Data Output
TXCLKOut+ (0] 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 Vcc | 1 Power Supply Pin for LVDS Outputs
PLL GND | 2 Ground Pins for PLL
LVDS Vcc | 1 Power Supply Pins for LVDS Outputs
LVDS GND | 3 Ground Pin for LVDS Outputs
Vee | 4 Power Supply Pins for LVTTL Inputs
GND | 5 Ground Pins for LVTTL Inputs
NC No Connect
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Receivers

Pin Configuration

RxOut17 =1 48— Vi
RxOut18 =2 47 = RxOut16
GND =—3 46 = RxOut15
RxOut19 —4 45— RxOut14
RxOut20 —5 44 = GND
NC —6 43 = RxOut13
LVDSGND —7 42— Vce
RxIn0- —8 41~ RxOut12
RxIn0+ —9 40 — RxOut11
RxIn1- =—{10 39— RxOut10
RxIn1+ —11 38— GND
LVDS Vg —{12 37 |~ RxOutg
LVDSGND =—13 36— VCC
RxIn2- —J14 35— RxOut8
RxIn2+ —15 34 = RxOut7
RxCLKIn- =16 33— RxOuté
RxCLKIn+ =—17 32— GND
LVDSGND =—18 31 = RxOut5
PLLGND —{19 30 = RxOut4
PLLVcc — 20 29— RxOut3
PLLGND =21 28— Vco
PwrDn — 22 27— RxOut2
RxCLKOut — 23 26 = RxOut1
RxOut0 —] 24 25— GND

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

Pin Definitions

Pin Names o #.Of Description of Signals
Type | Pins
RxIn | 3 Negative LVDS Differential Data Output
RxIn+ | 3 Positive LVDS Differential Data Output
RxCLKIn- I 1 Negative LVDS Differential Clock Output
RxCLKIn+ I 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 Vcc | 1 Power Supply Pin for PLL
PLL GND | 2 Ground Pins for PLL
LVDS Vcc | 1 Power Supply Pins for LVDS Inputs
LVDS GND | 3 Ground Pin for LVDS Inputs
Vee | 4 Power Supply Pins for LVTTL Outputs
GND | 5 Ground Pins for LVTTL Outputs
NC No Connect
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Truth Tables

Transmitter

Inputs Outputs
TxIn TXCLKIn PwrDn® TxOut+ 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 Vcc reaches 2V.
2. TxCLKOutt 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

RxIn RXCLKIn /PwrbDn® 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 Vcc 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 RXCLKIn+ being removed, RxOut is HIGH.
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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 Power Supply Voltage -0.3 +4.6 \%
VT TTL/CMOS Input/Output Voltage -0.5 +4.6 \%
Vivbs LVDS Input/Output Voltage -0.3 +4.6 \%
losp LVDS Output Short-Circuit Current Continuous
Tste 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 | (1.5k2, 100pF) All Pins (FIN1215, FIN1217) 6.5
Machine Model, 0Q2, 200pF | FIN1215, FIN1217 Only >400 \Y,

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
Veenpp Maximum Supply Noise Voltage(s) 100 mVep
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
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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
ViH Input High Voltage 2.0 Vce \%
Vi Input Low Voltage GND 0.8 \%
Vik Input Clamp Voltage lik=-18mA -0.79 | -1.50 \%
Vin=0.4V to 4.6V 1.8 10.0
I Input Current pA
Vin=GND -10.0 0
Transmitter LVDS Output Characteristics”
Vob Output Differential Voltage 250 450 mV
Vob Magnitude Change from
AVoo | pifferential LOW-to-HIGH _ 3 | mv
R.=100Q, Figure 4
Vos Offset Voltage 1.125 | 1.250 | 1.375 \%
Offset Magnitude Change from
AVos Differential LOW-to-HIGH a3 mv
los Short-Circuit Output Current Vour=0V -3.5 -5.0 mA
. Do=0V to 4.6V,
loz Disabled Output Leakage Current /PWIDN=0V +1.0 | £10.0 pA
Transmitter Supply Current
33MHz 28.0 | 46.2
21:3 Transmitter Power Supply Current | R,=1000, 40MHz 29.0 | 517
lcowt . 8.9 h mA
for Worst-Case Pattern with Load Figure 7 65MHz 340 | 57.2
85MHz"% 39.0 | 62.7
lccpoT 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).

8. The power supply current for both transmitter and receiver can be different with the number of active 1/0

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.
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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
trcw Transmit Clock (TxCLKIn) HIGH Time Figure 10 0.35 0.50 0.65 T
treL Transmit Clock LOW Time 0.35 0.50 0.65 T

" - — ; .
toLkr 'llz'gﬁtllr_]g)ln Transition Time (Rising and lli?gﬁ)r':aolglob 10 6.0 ns
tor TXCLKIn Cycle-to-Cycle Jitter 3.0 ns
txit TxIn Transition Time 15 6.0 ns

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

f=85MHz FIN1217
thute TxIn Holds to TCLKIn only 0 ns
trop | Transmitter Power-Down Delay Figure 17 100 ns
freco 'I[')ransmitter Clock Input to Clock Output Figure 13 5.5 ns
elay Ta=25°C, Vcc=3.3V 2.8 6.8

Transmitter Output Data Jitter (f=40 MHz)(lz)
trepeo Transmitter Output Pulse Position of Bit 0 -0.25 0.25 ns
trepe1 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
trepez | Transmitter Output Pulse Position of Bit 3 a-_1 3a-0.25 3a 3a+0.25 ns
trepea Transmitter Output Pulse Position of Bit 4 fx7 4a-0.25 4a 4a+0.25 ns
trepes Transmitter Output Pulse Position of Bit 5 5a-0.25 5a 5a+0.25 ns
trepes Transmitter Output Pulse Position of Bit 6 6a-0.25 6a 6a+0.25 ns

Transmitter Output Data Jitter (f=65 MHz)™?
trrPEO Transmitter Output Pulse Position of Bit 0 -0.2 0.2 ns
trepe1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trepe2 Transmitter Output Pulse Position of Bit 2 . 2a-0.2 2a 2a+0.2 ns

Figure 20
trepez | Transmitter Output Pulse Position of Bit 3 a-_1 3a-0.2 3a 3a+0.2 ns
trepea Transmitter Output Pulse Position of Bit 4 Pt 4a-0.2 4a 4a+0.2 ns
treres Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trepres Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns

Continued on following page...
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Transmitter AC Electrical Characteristics (Continued)

Symbol | Parameter Conditions ‘ Min. | Typ. | Max. ‘ Units
Transmitter Output Data Jitter (f=85 MHz, FIN1217 only)®*?
trPPEO Transmitter Output Pulse Position of Bit 0 -0.2 0 0.2 ns
trepe1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trepB2 Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
trrpe3 Transmitter Output Pulse Position of Bit 3 o 1 3a-0.2 3a 3a+0.2 ns
trppBa Transmitter Output Pulse Position of Bit 4 fx7 4a-0.2 4a 4a+0.2 ns
trepes Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trrres Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns
f=40MHz 350 370
Transmitter Clock Out Jitter, Cycle-to cycle | f=65MHz 210 230
tice Fi ps
gure 23 =
f=85MHz 110 150
FIN1217 only
trpLLs Transmitter Phase Lock Loop Set Time®® | Figure 152 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 / FIN1218 « Rev. 1.0.3 9

Slazilellas-ad / siazifellss 1g-1¢ SAAT — 8TZTNIA / LTZTNI4 / 9TZTNIF/ STZTINIL



Receiver DC Electrical Characteristics

Typical values are at Ta=25°C and with Vcc=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 Vee \%
Vi Input Low Voltage GND 0.8 \%
Vou Output High Voltage lon=-0.4mA 2.7 3.3 \%
VoL Output Low Voltage lo.=2mA 0.3 \%
Vik Input Clamp Voltage lik=-18mA -15 \%
Iin Input Current Vin=0V to 4.6V -10 10 pA
Input/Output Power-Off Vce=0V, All LVTTL Inputs/Outputs
lorr Leakage Current 0V to 4.6V — KA
los Output Short-Circuit Current | Vour=0V -60 -120 pA
Receiver LVDS Input Characteristics
Vi Differential Input Threshold Figure 6, Table 2 100 mv
HIGH
Vil Differential Input Threshold Figure 6, Table 2 -100 mv
LOW
Vicm Input Common Mode Range | Figure 6, Table 2 0.05 2.35 \%
ViN=2.4V, Vcc=3.6V or OV +10.0
Iin Input Current pA
Vin=0V, Vcc=3.6V or 0V +10.0
Receiver Supply Current
33MHz 66
3:21 Receiver Power Supply 40MHz 56 74
lccwr Current for Worst Case C.=8pF, Figure 7 mA
Pattern with Load®* 65MHz ) 102
85MHz™ 92 125
Powered Down Supply _
lccror /PwrDn=0.8V (RxOut stays LOW) NA 400 pA
Current
Notes:

14. The power supply current for the receiver can be different due to the number of active I/O channels.
15. 85.0MHz specification for FIN1218 only.

© 2003 Fairchild Semiconductor Corporation
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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
tcon | RXCLKOUt HIGH Time Figure 12 100 | 12.2 ns

- - Rising Edge Strobe
trsrc RxOut Valid Prior to RxCLKOut f=40MHz 6.5 11.6 ns
tRHRC RxOut Valid After RxCLKOut 6.0 11.6 ns
trcop E:::ice)gler Clock Output (RxCLKOut) 15.0 T 500 ns
trcoL RxCLKOut LOW Time Fi_gyre 12 5.0 7.8 9.0 ns
tacon | RXCLKOUt HIGH Time RisrgEdgeStobe 50 | 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 Eg::ice)i(;/er Clock Output (RxCLKOut) 11.76 T 50.00 ns
trco. | RXCLKOUt LOW Time E'gfnrge éﬁg e Strobe |40 6.3 60 | ns
trcoH RXCLKOut HIGH Time f=85MHz 4.5 5.4 6.5 ns
tasre | RxOut Valid Prior to RxCLKOU s only 35 6.3 ns
tRHRC RxOut Valid After RxCLKOut 3.5 6.5 ns
troLH Output Rise Time (20% to 80%) ) 2.2 5.0 ns
- C.=8pF, Figure 9
troOHL Output Fall Time (80% to 20%) 2.1 5.0 ns
treen Szg/lver Clock Input to Clock Output "I:'iA;JZrS;(lS‘,l(\l/s?c:S.SV 35 6.9 75 ns
trPDD 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 45 5.8 ns
trsPB2 Receiver Input Strobe Position of Bit 2 . 8.10 9.15 ns
trsPB3 Receiver Input Strobe Position of Bit 3 E%Riﬁzl 11.6 12.6 ns
trsPB4 Receiver Input Strobe Position of Bit 4 15.1 16.3 ns
trsPBs5 Receiver Input Strobe Position of Bit 5 18.8 19.9 ns
trsPB6 Receiver Input Strobe Position of Bit 6 22.5 23.6 ns
Continued on following page...
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Receiver AC Electrical Characteristics (Continued)

16. Total channel latency from serializer to deserializer is (T + trcep) + (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
trspPBO Receiver Input Strobe Position of Bit 0 0.7 14 ns
trsPB1 Receiver Input Strobe Position of Bit 1 2.9 3.6 ns
trspB2 Receiver Input Strobe Position of Bit 2 5.1 5.8 ns

: — - Figure 21
trspB3 Receiver Input Strobe Position of Bit 3 f=%5MHz 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
trsPB6 Receiver Input Strobe Position of Bit 6 13.9 14.6 ns
trsPBO Receiver Input Strobe Position of Bit O 0.49 1.19 ns
trsPB1 Receiver Input Strobe Position of Bit 1 2.17 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
; — - FIN1218 only
trspB4 Receiver Input Strobe Position of Bit 4 7.21 7.91 ns
trspBs Receiver Input Strobe Position of Bit 5 8.89 9.59 ns
trsPB6 Receiver Input Strobe Position of Bit 6 10.57 11.27 ns
f=40MHz, Figure 22 490 ps
- f=65MHz, Figure 22 400
trRskm RxIn Skew Margin =85MHz
FIN1218 only 252
Figure 22
trpLLS Receiver Phase Lock Loop Set Time Figure 16 10.0 ms
Notes:

© 2003 Fairchild Semiconductor Corporation
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Test Circuits

It
Input ._I; < [Voo]
2 R/2

Figure 5. Differential LVDS Output DC Test Circuit

RiN+
A
(llﬂ.ﬂgtz) T A Vi =T\J"m - Vig | Rout
RIN- I Vil f Cu
i\"'lc = (\I"m]+ \.I'ua).f2i Nial UL B}I

=

Notes: For all input pulses, tr or tr<=1ns.
CLincludes all probe and jig capacitance.

Table 2. Receiver Minimum and Maximum Input Threshold Test Voltages

Figure 6. Differential Receiver Voltage Definitions, Propagation Delay, and Transition Time Test Circuit

p— reatingOtearla T resing ot

Via Vig Vip
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

© 2003 Fairchild Semiconductor Corporation
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AC Loadings and Waveforms

TxCLKIn f RxCLKOut

—

CDD Txin / RxOut

EWVEM Txin / RxOut

Note: The worst-case test pattern produces a maximum toggling of digital circuits, LVDS I/O and LVTTL/CMOS I/0.
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

Vpieg = (TxOut+) - (TxOut-)

80%

100

VDIFF

CMOS / TTL QUTPUT
l 8 pF
g CMOS / TTL OUTPUT
- ROLH

~— tROLH

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

— thep —

Sample on L=H Edge
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TxCLK In

|
Txin 0:27 1.5V Setup Hold * 1.5V

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

90% S0%
TxCLKIn 10% 10%

Figure 11. Transmitter Input Clock Transition Time
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AC Loadings and Waveforms (Continued)

RxCLKOut

RxQut 0:27

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

1.5V
T«CLKIn

—

'reep

TxCLKOut )( X x ?%EFX

Figure 13. Transmitter Clock-In to Clock-Out Delay (Rising Edge Strobe)
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FxCLEOut
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Figure 14. Receiver Clock-In to Clock-Out Delay (Rising Edge Strobe)
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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
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Txr:!ul:x X X X X T 3-8TATE

Figure 17. Transmitter Power-down Delay
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Figure 18. Receiver Power-down Delay
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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)]

TxClIkOut i/ 50%
Transmitter Output Pulse Position
» N tTPPBn
TxOut &
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Figure 20. Transmitter Output Pulse Bit Position

TxClkOut i/ 50%
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Figure 21. Receiver Strobe Bit Position
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AC Loadings and Waveforms (Continued)

Ideal Strobe Position

Rxin+ or Rxin- X X - X X ~1.4V
| R ~1.0V

Rxln- or Rxln+

~—RSKM— ~—RSKM—-

ma min mir max
min max

Topoon Rsposn Tppoon+1

Note: trskm is the budget for the cable skew and source clock skew plus Inter-Symbol Interference (I1Sl).
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
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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 +ns (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

MTD48REVC

the warranty therein, which covers Fairchild products.

http:/Anvww.fairchildsemi.com/packaqging/
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Figure 24. 48-Lead Thin Shrink Small Outline Package (TSSOP)

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

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global
subsidiaries, and is not intended to be an exhaustive list of all such trademarks.

ACEx® Fpgm™ PDP SPM™ The Power Franchise®™
Build it Mow™ F-FFS™ Power-SP™ the
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CorePOWER™ Global Power Resource™ Progr%m mable Active Droop™ TinyBoost™
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FACT® OPTOLOGIC® " SupersOT™-8 VOHT™
FAST® OPT%)PLANAR SuprehdQs™ Visualhax™
FastyCore™ SWCFET""®
LBt SYSTEM
Flashwwriter CEMNERAL

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

DISCLAIMER

FARCHILD SEMICONDUCT OR RESERVES THE RIGHT T MAKE CHANGES WITHOUT FURTHER MOTICETO ANY FRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUMCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBEC HEREIN; NEITHER DOES [T CONVEY ANY LICENSE UNDER TS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FARCHILD'S
WORLDWIDE TERMS AND COMDITIONS, SPECIFICALLY THE WARRANTY THEREIN, WHICH COVERS 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 APFROVAL OF FAIRCHILD SEMICONDUCTOR CORFPORATICON.
As Used herein:
1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support,

which, {a) are intended for surgical implant into the body or device, or system whose failure to perform can be
(b support or sustain life, and (c) whose failure to perform reasonably expected to cause the failure of the life support
when propedy used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided in the labeling, can be reasonably expected to
result in a significant injury of the user.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | Product Status Definition

This datasheet contains the design specifications for product development.

Advance Information Fomative / In Design | spacifications may change in any manner without notice

This datasheet contains preliminary data, supplementary data will be published
Preliminary First Production at a later date. Fairchild Semiconductor reserves the right to make changes at
any time without notice to improve design.

This datasheet contains final specifications. Fairchild Semiconductor reserves

No Identification Needed Full Procuction the right to make changes at any time without notice to improve the design.

This datasheet contains specifications on a product that is discontinued by

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