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Features

®  Low Power Consumption

®  20MHz to 85MHz Shift Clock Support

®  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

® Internal PLL with No External Components

®  Compatible with TIA/EIA-644 Specification

" Offered in 48-lead TSSOP Packages

September 2009

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

Description

The FIN1217 and FIN1215 transform 21-bit wide
parallel LVTTL (Low-Voltage TTL) data into three serial
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.

The FIN1216 and FIN1218 receives and converts 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.

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

Ordering Information

Operating
Part Number | Temperature (S@ECO
Range tatus

Packing

Package Method

FIN1215MTDX
FIN1216MTDX
FIN1217MTDX | -40to + 85°C RoHS

FIN1218MTDX
(Preliminary)

48-Lead Thin Shrink Small Outline Package (TSSOP) | 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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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 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

© 2003 Fairchild Semiconductor Corporation
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Slazllelias-aQ / si8zlfeluas 1g-1¢ SAAT — LTZTINIA / 9TZTNIA / STZTINIA

www.fairchildsemi.com



Transmitters

Pin Configuration

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 Definitions

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
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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 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.

Slazllelias-aQ / si8zlfeluas 1g-1¢ SAAT — LTZTINIA / 9TZTNIA / STZTINIA

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.

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

www.fairchildsemi.com



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-Al114 kv

ESD (1.5kQ2, 100pF) All Pins (FIN1215, FIN1217) 6.5
Té‘;gigg_g”ffsl’OQ’ 200pF | FIN1215, FIN1217 Only >400 Vv

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
Vcenep Maximum Supply Noise Voltage(G) 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
FIN1215/ FIN1216 / FIN1217 « Rev. 1.0.3
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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 \%
I 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
Wor | o Maiude Change o | s |
Vos Offset Voltage R Faure 4 1125 | 1.250 | 1.375 | V
Wos | Sheet Magrite Chege o . m
los Short-Circuit Output Current Vour=0V -3.5 -5.0 mA
loz Disabled Output Leakage Current }?:,O;r%\;t:%éﬁv' +1.0 | £10.0 pA
Transmitter Supply Current
33MHz 28.0 | 46.2
lecur 21:3 Transmitter Power Supply Current | Ri=1000, 40MHz 2 || SO | W
for Worst-Case Pattern with Load Figure 7 65MHz 34.0 57.2
85MHZz™” 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.

© 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
trcp 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
txir 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 2.5 ns

f=85MHz FIN1217
thute TxIn Holds to TCLKIn only 0 ns
trop | Transmitter Power-Down Delay Figure 17 100 ns
treco Er;g)s/mltter Clock Input to Clock Output 'T'Liuzrg%?) Vees33V 28 55 6.8 ns

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
trepB2 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
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
trrpe3 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 P 4a-0.2 4a 4a+0.2 ns
trepes Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trepes Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns
Continued on following page...
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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
trepe2 Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
trepes Transmitter Output Pulse Position of Bit 3 - 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
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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 75 102
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. 85MHz 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
treon | RXCLKOUt HIGH Time Figure 12 100 | 122 ns

- - Rising Edge Strobe
trsre 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
tecon | 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
trcoL | RXCLKOUt LOW Time E’gfnrge éﬁ ge stobe |40 6.3 60 | ns
trcoH RxCLKOut HIGH Time f=85MHz 4.5 5.4 6.5 ns
trsrc | RxOUt Valid Prior to RxCLKOUt e 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
o I:R)gl(:a(i/iver Clock Input to Clock Output Ejeiée%ﬁii i:::) 35 a9 T s
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 4.5 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%rl\iﬁzl 11.6 12.6 ns
trsPB4 Receiver Input Strobe Position of Bit 4 151 16.3 ns
trsPBs Receiver Input Strobe Position of Bit 5 18.8 19.9 ns
trsPB6 Receiver Input Strobe Position of Bit 6 225 23.6 ns
Continued on following page...
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
FIN1215/ FIN1216 / FIN1217 « Rev. 1.0.3 11

Slazllelias-aQ / si8zlfeluas 1g-1¢ SAAT — LTZTINIA / 9TZTNIA / STZTINIA



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
trsPBO Receiver Input Strobe Position of Bit 0 0.7 1.4 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
trspB3 Receiver Input Strobe Position of Bit 3 E%grﬁﬁzl 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 0 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
trspB4 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
trsPB6 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.) f=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

Input »—I>

Figure 5. Differential LVDS Output DC Test Circuit

A
Mo = Via-Vie ] RouTt
A 4

Rin+
Inputs A
(Note A) ;
RIN- Vil f
i\-"'lu = (Via+ Vua).fZI Mri]

Cy
(Note B}:I:

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

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

S

Slazllelias-aQ / si8zlfeluas 1g-1¢ SAAT — LTZTINIA / 9TZTNIA / STZTINIA

Table 2. Receiver Minimum and Maximum Input Threshold Test Voltages
Al Volages (1 R pteenal | esting o

Via Vis Vip 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 RxeCLKOut

—

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

Vpirr = (TxOut+) - (TxOut-)

80%

TxOut+
L

TxOut- VDlFF

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

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

~— cp ——

Sample on L=H Edge

TxCLK In

~— 18TC —=|=tyTCc—

T
Txn 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

© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loadings and Waveforms (Continued)

RxCLKOut

RxOut 0:27

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

1.5V
T«xCLKIn

—

'reep

TxCLKOut >< x x ?%LEFX

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

XX

+
v
RXCLKIn X _WFF

RxCLEOut

'‘RecD

1.8V

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

e 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
TPOD

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

Figure 17. Transmitter Power-down Delay

PwrDn "5‘”\
e XXX OCIXOXCXCX

~—RPDD —

RxOut Low

Figure 18. Receiver Power-down Delay

trep

T CCt _/ \ 4 \_

Broviouz Oyile Current Cyele et Dyele
mowe | R R K e R K Ko K K3 KN
G H000 00000 ae

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
| IR ~1.0V

Rxln- or Rxln+

~—RSKM— ~—RSKM—

ma min 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 (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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CLK2
| M Cycle
—-H—TJCCI\I—-S ns -'-H-TJCCI\I-+3 ns —-Hn— TJCCIN = -3 ns —-H-—TJCCI\I—+3 ns
s EEERT FE DT f i HEEHEHE
T=CLKIN o ELELEEEE !l H A HHE
A LEEEL . a i
;
Txln@ - 27
— [

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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the warranty therein, which covers Fairchild products.

http:/Awww.fairchildsemi.com/packaging/.
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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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