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

Features Description
] 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.
® 11V 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.

=  |nternal PLL with No External Components

Ordering Information

Operating | 4, _

Part Number | Temperature @Eco Package Packing
Range Status Method

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
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Figure 1. FIN1217 / FIN1215 Transmitter Functional Diagram
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Table 1. Serializers / De-Serializers Chip Matrix
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Figure 2. FIN1218 / FIN1216 Receiver Functional Diagram

Part Fregt:ncy LVTTLIN | LVDSOUT | LVDSIN LgETrL Package
FIN1215 66 21 3 48-Load TSSOP
FIN1216 66 21 48-Load TSSOP
FIN1217 85 21 3 48-Load TSSOP
FIN1218 85 21 48-Load TSSOP
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Transmitters

Pin Configuration

Pin Definitions

Txind —1 48— TxIn3
Vee —2 47— TxIn2
TxIn5 —3 46 |— GND
Txin6 —]4 45 = Txin1
GND =5 44— TxIn0
TxIn7 —6 43— NC
TxIn8 —]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 —{13 36 = LVDS GND
vce —14 35— TxOut2-
TxIn13 —15 34 = TxOut2+
TxIn14 —]16 33— TxCLK Qut -
GND —17 32— TxCLK Out +
Txin15 —18 31 = LVDS GND
TxIn16 —419 30— PLLGND
TxIN17 —{ 20 29— PLLVCcC
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 Tl;;ge lfir(::; Description of Signals
TxIn | 21 LVTTL Level Inputs
TxCKLIn | 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+ 0] 1 Positive LVDS Differential Clock Output
TxCLKOut- 0] 1 Negative LVDS Differential Clock Output
/PwiDn | 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 Ve | 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

Pin Definitions

RxOut17 =1 48— Vee
RxOut18 —2 47 = RxOut16
GND —3 46 =~ RxOut15
RxOut19 —14 45— RxOut14
RxOut20 —5 44 = GND
NC —6 43— RxOut13
LVDS GND —7 42— Voo
RxIn0- — 8 41 = RxOut12
RxIn0+ —9 40— RxOut11
RxIln1- —10 39— RxOut10
RxIn1+ —411 38 = GND
LVDS Vg —12 37 = RxOut9
LVDSGND =13 36— VCC
RxIn2- —14 35— RxOut8
Rxln2+ —15 34 = RxOut7
RxCLKIn- =16 33— RxOut6
RxCLKIn+ =—17 32— GND
LVDSGND —{18 31 = RxOut5
PLLGND =—19 30— RxOut4
PLLVce — 20 29— RxOut3
PLLGND =21 28— Ve
PwrDn —4 22 27 = RxOut2
RxCLKOut — 23 26 = RxOut1
RxOut0 —] 24 25— GND

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

Pin Names Tl;;ge Ifir(::; Description of Signals
RxIn | 3 Negative LVDS Differential Data Output
RxIn+ | 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 LVTTLILeveI 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 Ve | 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
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Truth Tables

Transmitter

Inputs Outputs

Txin TxCLKIn PwrDn'" TxOutt TxCLKOutt
Active Active HIGH LOW / HIGH LOW / HIGH
. LOW / HIGH . @

Active High Impedance HIGH LOW / HIGH Don't Care
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. 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

RxInt RxCLKIn# /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 Vcc reaches 2V.

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

5. If RxCLKInt is removed prior to the RxInt date being removed, RxOut is the last valid state. If RxInt data is
removed prior to RxCLKInz 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 \
Vo TTL/CMOS Input/Output Voltage -0.5 +4.6 \

Vivos LVDS Input/Output Voltage -0.3 +4.6 V
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 I/O to Ground 10.0
JESD22-A114 kV
ESD (1.5k€2, 100pF) All Pins (FIN1215, FIN1217) 6.5
T;gg‘;;_m"f;"m, 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 V
Ta Operating Temperature -40 +85 °C
Veener Maximum Supply Noise Voltage{s} 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.
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Transmitter DC Electrical Characteristics

Typical values are at Ta=25°C and with V¢c=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 Vee vV
ViL Input Low Voltage GND 0.8 vV
Vik Input Clamp Voltage lik=-18mA -0.79 | -1.50 vV
Vin=0.4V to 4.6V 1.8 10.0
Iin Input Current uA
Vin=GND -10.0 0
Transmitter LVDS Output Characteristics'”
Vap Output Differential Voltage 250 450 mV
e 5 | o
R1=1009, Figure 4
Vos Offset Voltage 1.125 | 1.250 | 1.375 Vv
s | et et Crange o S
los Short-Circuit Output Current Vour=0V -3.5 -5.0 mA
loz Disabled Output Leakage Current %:r%\{;%jev' +1.0 | £10.0 uA
Transmitter Supply Current
33MHz 28.0 | 46.2
lecwr ?‘1 :3 Transmitter Power Supply CL{JerrB(?nt RL=100Q, 40MHz 29.0 | 51.7 LA
or Worst-Case Pattern with Load Figure 7 65MHz 340 | 57.2
85MHz"" 39.0 | 62.7
lccroT Powered-Down Supply Current [PwrDn=0.8V 10.0 | 55.0 uA
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 AVaop 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
trcH Transmit Clock (TxCLKIn) HIGH Time Figure 10 0.35 0.50 0.85 T
treL Transmit Clock LOW Time 0.35 0.50 0.65 T
tokr ;I:':ﬁlr_]:;n Transition Time (Rising and ;?;ﬁrteo1910% 10 6.0 ns
tir TxCLKIn Cycle-to-Cycle Jitter 3.0 ns
txr TxIn Transition Time 1.5 6.0 ns

LVDS Transmitter Timing Characteristics
tTiH 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
tste TxIn Setup to TxCLNIn Figure 10 25 ns

f=856MHz FIN1217
tHTC TxIn Holds to TCLKIn only 0 ns
trroD Transmitter Power-Down Delay Figure 17" 100 ns
treen Eggimitter Clock Input to Clock Output '||:'Lg=uzr59°g;5: Vees3 3V 28 55 6.8 ns

Transmitter Output Data Jitter (f=40 MHz)""?
trerBO Transmitter Output Pulse Position of Bit 0 -0.25 0 0.25 ns
treeB1 Transmitter Output Pulse Position of Bit 1 a-0.25 a a+0.25 ns
trrre2 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
trrrBa Transmitter Output Pulse Position of Bit 4 fx7 4a-0.25 4a 4a+0.25 ns
treeBs Transmitter Output Pulse Position of Bit 5 5a-0.25 5a 5a+0.25 ns
trrrBes Transmitter Output Pulse Position of Bit 6 6a-0.25 6a 6a+0.25 ns

Transmitter Output Data Jitter (=65 MHz)'?
trerBO Transmitter Output Pulse Position of Bit 0 -0.2 0 0.2 ns
trrrB1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trere2 Transmitter Output Pulse Position of Bit 2 . 2a-0.2 2a 2a+0.2 ns

Figure 20
trere3 Transmitter Output Pulse Position of Bit 3 a- 1 3a-0.2 3a 3a+0.2 ns
trrpaa Transmitter Output Pulse Position of Bit 4 7 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...
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Transmitter AC Electrical Characteristics (Continued)

Symbol ‘ Parameter ‘ Conditions ‘ Min. l Typ. ‘ Max. | Units
Transmitter Output Data Jitter (f=85 MHz, FIN1217 only)'™?
trPrBO Transmitter Output Pulse Position of Bit 0 -0.2 0 0.2 ns
tTPPB1 Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trerB2 Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
treeaE3 Transmitter Output Pulse Position of Bit 3 ao 1 33-0.2 3a 3a+0.2 ns
tTPrB4 Transmitter Output Pulse Position of Bit 4 fx7 4a-0.2 4a 4a+0.2 ns
trerBs Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trPrBeS 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
ticc ; ps
Figure 23 =
oy 110 | 150
FIN1217 only
treLLs Transmitter Phase Lock Loop Set Time"™ Figure 15112 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 V¢ 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 T4=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 vV
Vi Input Low Voltage GND 0.8 V
VoH Output High Voltage lon=-0.4mA 2.7 3.3 V
VoL Output Low Voltage loL=2mA 0.3 V
Vik Input Clamp Voltage lk=-18mA -1.5 vV
Iin Input Current Vin=0V to 4.6V -10 10 uA
| Input/Output Power-Off Vee=0V, All LVTTL Inputs/Outputs +10 WA
OFF Leakage Current 0V to 4.6V :
los Output Short-Circuit Current | Vour=0V -60 -120 uA
Receiver LVDS Input Characteristics
Vi Differential Input Threshold Figure 6, Table 2 100 mv
HIGH
Vi Differential Input Threshold Figure 6, Table 2 100 mv
LOW
Viem Input Common Mode Range | Figure 6, Table 2 0.05 2.35 V
Vin=2.4V, Vcc=3.6V or OV +10.0
Iin Input Current LA
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 CL=8pF, Figure 7 mA
Pattern with Load"'! 65MHz 75 102
85MHz'" 92 125
o s an Supply /PwrDn=0.8V (RxOut stays LOW) NA | 400 | uA

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.
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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
tecon | RXCLKOut HIGH Time Figure 12 100 | 122 ns

. . Rising Edge Strobe
trsre RxQOut Valid Prior to RxCLKOut f=40MHz 6.5 11.6 ns
trRHRC RxOut Valid After RxCLKOut 6.0 11.6 ns
trcop g:ﬁigfer Clock Qutput (RxCLKOut) 15.0 T 500 ns
trcoL RxCLKOut LOW Time Fi_ggre 12 5.0 7.8 9.0 ns
tacon | RXCLKOUt HIGH Time Rishg Sdge Strobe ™50 | 73 | 90 | ns
trsrc RxOut Valid Prior to RxCLKOut 45 7.7 ns
tRHRC RxOut Valid After RxCLKOut 4.0 8.4 ns
trcop E:ﬁii(;fer Clock Qutput (RxCLKOut) 11.76 T 50.00 ns
teco | RxCLKOut LOW Time E'igs;‘r]r‘g* éﬁge stobe |40 6.3 60 | ns
trcoH RxCLKOut HIGH Time f=85MHz 45 54 6.5 ns
trsrc | RxOut Valid Prior to RxCLKOut . Y 35 | 63 ns
tRHRC RxOut Valid After RxCLKOut 3.5 6.5 ns
trRoLH Output Rise Time (20% to 80%) , 2.2 5.0 ns
- C=8pF, Figure 9
tROHL Output Fall Time (80% to 20%) 2.1 5.0 ns
: Ta=25°C, Vcc=3.3V
theen Eglc:gver Clock Input to Clock Qutput Ei%iﬂ.%el‘iﬁi%m - 35 6.9 75 ns
trPDOD Receiver Power-Down Delay Figure 18 1.0 ms
trRspPBO Receiver Input Strobe Position of Bit 0 1.00 2.15 ns
trRsPB1 Receiver Input Strobe Position of Bit 1 45 5.8 ns
trRspPB2 Receiver Input Strobe Position of Bit 2 8.10 9.15 ns
trRsPB3 Receiver Input Strobe Position of Bit 3 E%Fﬁﬁ; 11.6 12.8 ns
trRspPB4 Receiver Input Strobe Position of Bit 4 15.1 16.3 ns
trspes Receiver Input Strobe Position of Bit 5 18.8 19.9 ns
trRsPes Receiver Input Strobe Position of Bit 6 225 23.6 ns

Continued on following page...

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

1

www _fairchildsemi.com

$19Zl|ell9S-9Qq / s19zljelas )1g-1¢ SAAT — LICINId / 9LCINI4 / SLZINIL



Receiver AC Electrical Characteristics (Continued)

16. Total channel latency from serializer to deserializer is (T + trcep) + (2¢T + trecn).
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 Egg;ﬁﬁ; 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
trsPBs Receiver Input Strobe Position of Bit 6 13.9 14.8 ns
trRsPBO 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 553 6.23 ns
trspRa 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
trsPBS 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
trPLLS Receiver Phase Lock Loop Set Time Figure 16 10.0 ms
Notes:
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Test Circuits

Rin+

Input .—l>

DouT+

$ R,

3 Ri/2

Dout-  [Vos]

Figure 5. Differential LVDS Output DC Test Circuit

Inputs

(Note A) T

iVlD = Via-Vie

RIN- | v

Mic = (\rm|+ Vie)/2|

? v
a)
Nr|

Cp
(Note B)

Notes: For all input pulses, tr or tr<=1ns.

Crincludes all probe and jig capacitance.
Figure 6. Differential Receiver Voltage Definitions, Propagation Delay, and Transition Time Test Circuit

£

Table 2. Receiver Minimum and Maximum Input Threshold Test Voltages

Aoptd Vlages (1 P et |
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 1.60 -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

1 T '

TxCLKIn { RxCLKOut

ODD Txin / RxOut

EVEN Txin / RxOut

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

TxOut+
TxOut -

Figure 8. Transmitter LVDS Output Load and Transition Times

Figure 7. Worst-Case Test Pattern

Vpirr = (TxOut+) - (TxOut-)

80%

20%
VDIFF -

TLH [-—

CMOS / TTL OUTPUT
l 8 pF
g CMOS / TTL OUTPUT

-~ 'ROLH -~ IROLH
Figure 9. Receiver LVTTL/CMOS Output Load and Transition Times

Sample on L=H Edge

1.5V
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% —X 90%
10% 10%
TxCLKIn
Figure 11. Transmitter Input Clock Transition Time
© 2003 Fairchild Semiconductor Corporation www _fairchildsemi.com
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AC Loadings and Waveforms (Continued)

RxCLKOut 50% 'RCOH
IRHRC
RxQut0:27

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

1.5V
TxCLKIn

trceop

TxCLKOut >< X x \__’%{fo

Figure 13. Transmitter Clock-In to Clock-Out Delay (Rising Edge Strobe)
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+
V
RXCLKIn X "

-—|'rccD

RxCLKOut
1.5V

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 1.5V§§
TPDD

TxOut ] X X X X X 3-STATE

Figure 17. Transmitter Power-down Delay

Bwron 1.5VA\
e X XXX XXX
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RxOut _/_\_/_\ /\ Low

Figure 18. Receiver Power-down Delay

tTce

TxCOut j \ / \

Previous Cy&le Current Cycle Next Cycle

369 € € € T € € €D €D
LD O €O 0 € € O €5 ¢ &)
Rl ED D € €5 €D € €D € T ¢ ¢

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

TxOut2
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AC Loadings and Waveforms (Continued)]
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Transmitter Cutput Pulse Position
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Figure 20.

YTPPBn - tJCCmax2

Transmitter Output Pulse Bit Position

TxClkOut 50%

Transmitter Qutput Pulse Position

YTPPBn

TxOut

“TPPBut Y30 Cmax/2

Figure 21.

TPPBn - Y30 Cmax/2

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
RxIn- or RxIn+ — ; : ~1.0V
+—RSKM-—= R SKN-—+
max 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 (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
| N Cycle
-H— TJCCIN = -3 ng == ‘-—TJL‘,CW = +3ns -Ha- TJCCIN = -3 ns -.-H- TJCCIN = +3 ns
TxCLKIn
TxIn0 - 27
— —

! Td=2ys

325MHz-N Cycle = 66
40 MHz-NCycle= 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 TxIn0 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
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A. CONFORMS TO JEDEC REGISTRATION MO—153, VARIATION ED,
DATE 4,/97. 0.6040.10 _ SEATING PLANE
1.00 —=

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS.

D. DIMENSICNS AND TOLERANCES PER ANSI Y14.5M, 1982,

DETAIL A

MTD48REVC
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. Flease 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 Semiconductors online packaging area for the most recent package drawings:
httn-www fairchildsemi convpackaging/.
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FAIRCHILD

SEMICONDUCTOR*

TRADEMARKS
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidianes, and is not
intended ta be an exhaustive list of all such trademarks
AccuPower™ FlashWriter®® Power-SPhM™ SYSTEM ®*
Autn-SPM™ FPS™ PawerTrench® GENERAL L
Build it Mow™ F-PFS™ Powers™ The Power Franchise
CorePLUS™ FRFET® Programmable Actrve Droop™ p er
CorePOWER™ Global Power Resource™ QFET® franchiss
CROSSVOLT™ Green FPS™ as™ TinyBoost™
CTI™ Green FPS™ e-Serigs™ Quiet Series™ TinyBuck™
Current Transfer Logic™ Gmax™ RapidConfigure™ TinyCalc™
EcoSPARK® GTom™ ~). TinyLogic®
EfficientMax™ i ™
EZSWITCH™® :gtgll:l'r\L“AA}NiMRT“ Saving our world, TmW/AW/AKW at a time™ $:E;|;?;‘;m
i SignalWise™ ™
MegaBuck™ Srmarth ™ TinyPvma
- MICROCOUPLER™ TinWire™
DELKPEED™ MicroFET™ gEQET BT TriFault Detect™
MicroPak™ STEALTH™ TRUECURRENT™*
Fairchild® MillerDrive™ SuperFET™ uSerDes™
Fairchild Sermiconductor® Mationh axT':M SupersCTM3
FACT Quiet Series™ Motion-SPM™ SuperSOT™G s
Eacta OPTOLOGIC SUperSOT™. UHC®
FAST® OPTOPLANAR® SupreMOS™ Ultra FRFET™
FastvCore™ SyncFET™ UniFET™
FETBench™ i ™ YICK™
PDP SPM™ B Visualaxm™
XE™

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

DISCLAIMER

FAIRCHILD SEMICONDUCTCR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHER NOTICE TOANY PRODUCTS HEREIN TO IMFROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NCOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLCATICN OR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES IT CONVEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDVADE TERMS AND CONDITIONS, 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 APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life suppart devices or systems are devices or systemswhich, (a) are 2. A crtical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systern whose failure to perform can be reasonably expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can be reasonably safety or effectiveness.

expected to result in a significant injury of the user,

ANTI-COUNTERFEITING POLICY
Farchild Semiconductor Comparation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfetting Policy is also stated on our extemal website, vy fairchildsemi.com,
under Sales Support.

Counterfeiting of semicandudar parts is a growing problem in the industry. All manufacturers of semiconductor products are expenendng counterfetting of their parts.
Customers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, faled applications,
and increased cost of produdtion and manufactunng delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directly from F airchild or from Authonized Fairchild Distributors who are
listed by country on our web page dted above. Products customers buy either from Fairchild diredthy or from Authorized Fairchild Distributors are genuine parts, have
full traceabiltty, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information,
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may anse. Fairchild will not provide
any wamanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problern and encourage our
customers to do their part in stopping this practice by buying direct or from authonzed distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | 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 ta make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the nght 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 onky.

Advance Information Formative / In Design

Preliminary First Production

Mo |dentification Needed | Full Production

Obsolete Mot In Production
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