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SEMICONDUCTOR®

FIN3385 / FIN3386

Serializer / Deserializer

Features

®  Operation -40°C to +85°C

®  Low Power Consumption

®  20MHz to 85MHz Shift Clock Support

®  +]1V Common-Mode Range around 1.2V

" Narrow Bus Reduces Cable Size and Cost
®  High Throughput (up to 2.38Gbps)

®  Internal PLL with No External Component

®  Compatible with TIA/EIA-644 Specification
®  56-Lead, TSSOP Package

March 2012

Low-Voltage, 28-Bit, Flat-Panel Display Link

Description

The FIN3385 and FIN3386 transform 28-bit wide parallel
Low-Voltage TTL (LVTTL) data into four serial Low
Voltage Differential Signaling (LVDS) 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, 28-bits of input LVTTL data are
sampled and transmitted.

The FIN3386 receives and converts the 4/3 serial LVDS
data streams back into 28/21 bits of LVTTL data, acting
as the deserializer.

For the FIN3385, at a transmit clock frequency of
85MHz, 28-bits of LVTTL data are transmitted at a rate
of 595Mbps per LVDS channel.

This pair solves EMI and cable size problems
associated with wide and high-speed TTL interfaces.

Ordering Information

Operating

PagEUEE Temperature Range

Packing

Package Method

FIN3385MTDX
FIN3386MTDX

-40 to +85°C

56-Lead Thin-Shrink Small-Outline Package
(TSSOP), JEDEC MO-153,6.1mm Wide

Tape and Reel

© 2003 Fairchild Semiconductor Corporation
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Block Diagrams

LYTTL Inputs

RED — 5% |
GRN —B,f—
BLU — 8
Hsync

Vsync

Enable

Cntl

PwrDn

LVTTL Input Register

28

TxCLKIn

L]

-
-
-

Parallel to Serial Converter

LVDS Outputs

TxOut+

TxOut-
TxOut+

M1

Tx0ut-
TxOut+

A TxOut-
TxOut+

Tx0ut-

VT}(CLKOUH

TxCLKOut.

Figure 1. FIN3385 Transmitter Functional Diagram
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Figure 2. FIN3386 Receiver Functional Diagram
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Transmitter Pin Configuration

Pin Definitions
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54 p=Txln2
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51 p=TxIn0
50 = TxIn27

49 — LVDS GND
48 = TxOut0-
47 = TxOut 0+
46 = TxOut 1-
45 = TxOut1+
44 — VDS Ve
43 = LVDS GND
472 b= TxOut 2-
41 = Teoutz+
40 = TxCLKOut-
39 = TxCLKOut+
38 = TxOut3-
37 = TxOut3+
36 = LVDS GND
35 p— PLLGND
34 = PLLVee
33 }— PLLGND
32 |— PwrDn
31— TxCLKIn
30 = TxIn26
29 = GND

Figure 3. FIN3385 (28:4 Transmitter) Pin Assignments

Pin Names I/O Types Number of Pins Description of Signals
TxIn I 28/21 LVTTL Level Input
TXCLKIn I 1 LVTTL Level Clock Input, the rising edge is for data strobe
TxOut+ (0] 4/3 Positive LVDS Differential Data Output
TxOut- (0] 4/3 Negative LVDS Differential Data Output
TxCLKOut+ (0] 1 Positive LVDS Differential Clock Output
TxCLKOut- (0] 1 Negative LVDS Differential Clock Output
R EB | 1 Risi_ng Edge Data Strobe: Assert HIGH (Vcc)
- Falling Edge Data Strobe: Assert LOW (Ground)
/PwrDn | 1 LVTTL ITeve_I Power-Down Input Assertion (LOW) puts the
outputs in High-Impedance state
PLL Vcc I 1 Power Supply Pin for PLL
PLL GND I 2 Ground Pins for PLL
LVDS Vcc I 1 Power Supply Pin for LVDS Output
LVDS GND I 3 Ground Pins for LVDS Output
Vee I 3 Power Supply Pins for LVTTL Input
GND I 5 Ground Pin for LVTTL Input

© 2003 Fairchild Semiconductor Corporation
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Receiver Pin Configuration

Pin Definitions

RxOutzz —4 1
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Rxln1- — 11
Rxln1+ =— 12
VDS Ve =—1 13
LVDS GND = 14
Rxln2- —15
Rxln2+ = 16
RxCLK In- =417
RxCLK In+ =— 18
Rxln3- =419
Rxln3+ =— 20
LVDS GND =4 71
PLLGND =—f 22
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PLLGND =—] 24
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Figure 4. FIN3386 (28:4 Receiver) Pin Assignments

Pin Names I/O Types Number of Pins Description of Signals
RxIn | 4/3 Negative LVDS Differential Data Output
RxIn+ I 4/3 Positive LVDS Differential Data Output

RxCLKIn- | 1 Negative LVDS Differential Data Input
RxCLKIn+ | 1 Positive LVDS Differential Clock Input
RxOut (0] 28/21 LVTTL Level Data Output, goes HIGH for /PwrDn LOW
RxCLKOut- (0] 1 LVTTL Clock Output
/PwrDn I 1 LVTTL Level Input. Refer to Table 2
PLL Vce | 1 Power Supply Pin for PLL
PLL GND | 2 Ground Pins for PLL
LVDS Vcc | 1 Power Supply Pin for LVDS Input

LVDS GND | 3 Ground Pins for LVDS Input
Vee | 4 Power Supply for LVTTL Output
GND | 5 Ground Pins for LVTTL Output

© 2003 Fairchild Semiconductor Corporation
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Truth Tables

Table 1. Input / Output Truth Table

2.

Power-Up / Power-Down Operation Truth Tables

The outputs of the transmitter remain in the High-Impedance state until the power supply reaches 2V. Table 2 shows
the operation of the transmitter during power-up and power-down and operation of the /PwrDn pin.

Table 2. Transmitter Power-Up / Power-Down Operation Truth Table

Inputs Outputs

TXIn TXCLKIn /PwrDn® TxOut+ TXCLKOut+
Active Active HIGH LOW / HIGH LOW / HIGH
Active LOW / HIGH / 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¢ reaches 2V.
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).

Jazi[el1asaq / Jazifelas NulT Aejdsiq |sued 1e|d 119-82 ‘06e1|oA-M0T — 98EENIL / GBEENIS

PwrDn Normal
Vee <2V >2V >2V
TxIN Don't Care Don't Care Active
TxXOUT High Impedance High Impedance Active
TXCLKIn Don't Care Don't Care Active
TXCLKOut+ High Impedance High Impedance Active
/PwrDn LOW LOW HIGH
Table 3. Receiver Power-Up / Power-Down Operation Truth Table
/PwrDn
RxInx Don'’t Care Don't Care Active Active Note 3 Note 3
RxOut High Low LOW/HIGH | Last Valid State HIGH Last Valid
Impedance State
RxCLKIn+ Don’t Care Don’t Care Active Note 3 Note 3 Note 3
RXCLKOut High Note 4 Active Note 4 Note 4 Note 4
Impedance
/PwrDn LOW LOW HIGH HIGH HIGH HIGH
Vee <2V <2v <2V <2V <2v <2V
Notes:
3. Ifthe input is terminated and un-driven (high-impedance) or shorted or open (fail-safe condition).
4. For /PwrDn or fail-safe condition, the RxCLKOut pin goes LOW for panel link devices and HIGH for channel link
devices.
5. Shorted means (* inputs are shorted to each other, or * inputs are shorted to each other and ground or V¢, or

either + inputs are shorted to ground or V) with no other current/voltage sources (noise) applied. If the V|pis still
in the valid range (greater than 100mV) and Vcy, is in the valid range (OV to 2.4V), the input signal is still
recognized and the part responds normally.

© 2003 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only.

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.

Recommended Operating Conditions

Symbol Parameter Min. Max. Unit
Vce Power Supply Voltage -0.3 +4.6 \%
Vip_tr. | TTL/CMOS Input/Output Voltage -0.5 +4.6 \%
Vio_Lvos | 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 +150 °C
TL Lead Temperature, Soldering, 4 Seconds +260 °C
1/0 to GND >10.0
Human Body Model, JESD22-A114 (1.5kQ,100pF) - kv
ESD All Pins >6.5
Machine Model, JESD22-A115 (0Q, 200pF) >400 \%
Note:

6. Absolute maximum ratings are DC values beyond which the device may be damaged or have its useful life
impaired. The datasheet specifications should be met, without exception, to ensure that the system design is
reliable over its power supply, temperature, and output/input loading variables.

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 Voltagem 100 mMVpp

Note:

such noise.

7. 100mV Vcc noise should be tested for frequency at least up to 2MHz. All the specifications should be met under

© 2003 Fairchild Semiconductor Corporation
FIN3385/ FIN3386 * Rev. 1.0.6 6
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Transmitter DC Electrical Characteristics

Typical values are at To=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 Condition Min. Typ. Max. | Unit
Transmitter LVTTL Input Characteristics
Viu Input HIGH Voltage 2.0 Vee \%
\in Input LOW Voltage GND 0.8 \%
Vik Input Clamp Voltage lik=-18mA -0.79 -1.50 \%
Vn=0.4V to 4.6V 1.8 10.0
IIn Input Current HA
Vin=GND -10 0
Transmitter LVDS Output Characteristics®
Vob Output Differential Voltage 250 450 mV
AVos tlg.ilvl\flt?)g_jﬂiltéi'e Change from Differential 35 mv
Vos | Offset Voltage Ru=100, Figure 5 1125 | 1250 | 1375 | V
os | e Magnie Change o s v
los Short-Circuit Output Current Vour=0V -3.5 -5.0 mA
loz Disabled Output Leakage Current /EI)D(\?ng\r::tg\? 6V, +1 +10 HA
Transmitter Supply Current
32.5MHz 31.0 49.5
o | e ase Pt o Loet® " |Fares aawe T T30 Tans ] ™
66MHz 37.0 60.5
85MHz 42.0 66.0
lcceor | Powered-Down Supply Current /PwrDn=0.8V 10.0 55.0 MA
32.5MHz 29.0 41.8
lecar ig:?}g;:cs;‘ln;g?r Supply Current for Figure 2319 40MHz 30.0 LAl mA
66MHz 35.0 49.5
85MHz 39.0 55.0
Notes:

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

9. The power supply current for both transmitter and receiver can vary with the number of active 1/0O channels.

10. 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.

© 2003 Fairchild Semiconductor Corporation
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Transmitter AC Electrical Characteristics

Typical values are at To=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 Condition Min. Typ. Max. | Unit
trep Transmit Clock Period 11.76 T 50.00 ns
tren Transmit Clock (TxCLKIn) HIGH Time Figure 9 0.35 0.50 0.65
treL Transmit Clock LOW Time 0.35 0.50 0.65
tckr | TXCLKIN Transition Time (Rising and Falling) l(:lig:ﬁgolg()%) 1.0 6.0 o
tyr TXCLKIn Cycle-to-Cycle Jitter 3.0
tr TxIn Transition Time 1.5 6.0 ns

LVDS Transmitter Timing Characteristics
trim Differential Output Rise Time (20% to 80%) ) 0.75 1.50 ns
trie Differential Output Fall Time (20% to 80%) s ° 0.75 1.50 ns
tstc TxIn Setup to TXCLNIn Figure 9 2.5 ns
turc | TxIn Holds to TXCLNIn f=85MHz 0 ns
treop | Transmitter Power-Down Delay Figure 14 Y 100 ns

(Ta=25°C and
trcep | Transmitter Clock Input to Clock Output Delay with Vcc=3.3V) 2.8 5.5 6.8 ns
Figure 13
Transmitter Output Data Jitter (f=40MHz)™?
trppeo | Transmitter Output Pulse Position of Bit 0 -0.25 0 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
trppes | Transmitter Output Pulse Position of Bit 3 - 1 3a-0.25 3a 3a+0.25 ns
trppes | 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=65MHz) *?
trepeo | 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
trpps2 | Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
trppes | Transmitter Output Pulse Position of Bit 3 fe 1 3a-0.2 3a 3a+0.2 ns
trepes | 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
trppee | Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns

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

Over supply voltage and operating temperature ranges, unless otherwise specified.

Symbol Parameter Condition Min. Typ. Max. | Unit
Transmitter Output Data Jitter (f=85MHz)*?
trepeo | Transmitter Output Pulse Position of Bit 0 -0.2 0 0.2 ns
trppey | Transmitter Output Pulse Position of Bit 1 a-0.2 a a+0.2 ns
trppe2 | Transmitter Output Pulse Position of Bit 2 Figure 20 2a-0.2 2a 2a+0.2 ns
trepez | Transmitter Output Pulse Position of Bit 3 - 1 3a-0.2 3a 3a+0.2 ns
trepes | Transmitter Output Pulse Position of Bit 4 fx7 4a-0.2 4a 4a+0.2 ns
trppes | Transmitter Output Pulse Position of Bit 5 5a-0.2 5a 5a+0.2 ns
trppee | Transmitter Output Pulse Position of Bit 6 6a-0.2 6a 6a+0.2 ns
f=40MHz 350 370
a0 | 20 | e
f=85MHz 110 150
trous | Transmitter Phase Lock Loop Set Time™ Figure 2612 10 ms

Notes:

after Vcc reaches 3.0V and /PwrDn pin is above 1.5V.

delay is guaranteed when the MSB is output from transmitter.

of less than 2ns.

11. Outputs of all transmitters stay in 3-STATE until power reaches 2V. Clock and data output begins to toggle 10ms

12. This output data pulse position works for both transmitters for TTL inputs, except the LVDS output bit mapping
difference (see Figure 18). Figure 20 shows the skew between the first data bit and clock output. A two-bit cycle

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

© 2003 Fairchild Semiconductor Corporation
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Receiver DC Characteristics

specified (except AVop and Vop).

Typical values are at T,=25°C and with Vcc=3.3V. Minimum and maximum values are over supply voltage and
operating temperature ranges unless otherwise specified. Positive current values refer to the current flowing into
device and negative values refer to current flowing out of pins. Voltages are referenced to ground unless otherwise

Symbol Parameter Condition Min. | Typ. | Max. | Unit
LVTTL/CMOS DC Characteristics
V4 Input High Voltage 2.0 Vee \%
Vi Input Low Voltage GND 0.8 \%
Von Output High Voltage lon=-0.4mA 2.7 3.3 \%
VoL Output Low Voltage lo,.=2mA 0.06 0.30 \%
Vik Input Clamp Voltage lik=-18mA -0.79 -1.50 V
Iin Input Current Vin=0V to 4.6V -10 10 LA
| Input/Output Power-Off V=0V, All LVTTL Inputs / Outputs +10 A
OFF | Leakage Current 0V to 4.6V L H
los Output Short-Circuit Current Vour=0V -60 -120 mA
Receiver LVDS Input Characteristics
Vi Differential Input Threshold Figure 6, Table 4 100 mv
HIGH
Vo, Differential Input Threshold Figure 6, Table 4 -100 mv
LOW
Viem Input Common Mode Range Figure 6, Table 4 0.05 2.35 \%
Vin=2.4V, Vcc=3.6V or OV +10
Iin Input Current pA
Vin=0V, Vcc=3.6V or OV +10
Receiver Supply Current
4:28 Receiver Power Supply 32.5MHz 70
Current for Worst-Case Pattern
with Load(14) 40.0MHz 75
66.0MHz 114
ICCWR . CL:8pF, Figure 7 85.0MHz 135 mA
3:21 Receiver Power Supply 32.5MHz 49 60
Current for Worst-Case Pattern
with Load™ 40.0MHz 53 65
66.0MHz 78 100
85.0MHz 90 115
lccpor | Powered-Down Supply Current | /PwrDn=0.8V (RxOut Stays LOW) NA 55 LA

© 2003 Fairchild Semiconductor Corporation
FIN3385/ FIN3386 * Rev. 1.0.6
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Receiver AC Characteristics
Typical values are at To=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 Condition Min. Typ. Max. | Unit
trcor | Receiver Clock Output (RxCLKOut) Period 11.76 T 50.00
trcoL RxCLKOut LOW Time Figure 12 4.0 5.0 6.0 ns
trcon | RXCLKOut HIGH Time Rising Edge Strobe 4.5 5.0 6.5 ns
trsre | RxOut Valid Prior to RXCLKOut f=85MHz 35 ns
trure | RxOut Valid After RxCLKOut 35 ns
trotn | Output Rise Time (20% to 80%) ) 2.0 35
- C_=8pF, Figure 8 ns
trone | Output Fall Time (80% to 20%) 1.8 3.5
trcco gzlcae;lx%r Clock Input to Clock Output lf\;uzriogzi Vcc=3.3V, 35 5.0 75 ns
trPPD Receiver Power-Down Delay Figure 17 1.0 ps
trspeo | Receiver Input Strobe Position of Bit 0 0.49 0.84 1.19 ns
trsper | Receiver Input Strobe Position of Bit 1 2.17 2.52 2.87 ns
trspe2 | Receiver Input Strobe Position of Bit 2 _ 3.85 4.20 4,55 ns
trspez | Receiver Input Strobe Position of Bit 3 Eggﬁﬁzl 5.53 5.88 6.23 ns
trspea | Receiver Input Strobe Position of Bit 4 7.21 7.56 7.91 ns
trspes | Receiver Input Strobe Position of Bit 5 8.89 9.24 9.59 ns
trspes | Receiver Input Strobe Position of Bit 6 10.57 10.92 11.27 ns
trskm | RXIN Skew Margin™® Figure 21 290 ps
treies | Receiver Phase Lock Loop Set Time Figure 21 10 ms
trcor | Receiver Clock Output (RxCLKOut) Period Figure 12 15 T 50 ns
trcor | RXCLKOut LOW Time 10.0 11.0
trcon | RXCLKOUt HIGH Time Figure 12 10.0 12.2
- - Rising Edge Strobe ns
trsre | RXOUT Valid Prior to RxCLKOut f=40MHz 6.5 11.6
trure | RXOUT Valid After RXCLKOut 6.0 11.6
trco. | RXCLKOut LOW Time 5.0 6.3 9.0
trcon | RXCLKOUt HIGH Time Figure 12, an| 50 7.6 9.0
trsre | RXOUT Vallid Prior to RxCLKOut fFilgg]l\g/;lEnge Strobe 4.5 7.3 e
trure | RXOUT Valid After RXCLKOut 4.0 6.3
trotn | Output Rise Time (20% to 80%) CL=8pF(17), Figure 12 2.0 5.0 ns
tron. | Output Fall Time (20% to 80%) 1.8 5.0
trcco ng;??{%r Clock Input to Clock Output Z:]gduileci:,sg\\lzzsm 35 50 75 s
treop | Receiver Power-Down Delay Figure 17 1.0 us
trspeo | Receiver Input Strobe Position of Bit 0 1.00 1.40 2.15
trsper | Receiver Input Strobe Position of Bit 1 4,50 5.00 5.80
trspe2 | Receiver Input Strobe Position of Bit 2 8.10 8.50 9.15
trspez | Receiver Input Strobe Position of Bit 3 Figure 21, f=40MHz 11.6 11.9 12.6 ns
trspea | Receiver Input Strobe Position of Bit 4 15.1 15.6 16.3
trspes | Receiver Input Strobe Position of Bit 5 18.8 19.2 19.9
trspes | Receiver Input Strobe Position of Bit 6 225 22.9 23.6
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Receiver AC Characteristics

Typical values are at To=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 Condition Min. Typ. Max. | Unit
trspeo | Receiver Input Strobe Position of Bit 0 0.7 1.1 1.4
trsper | Receiver Input Strobe Position of Bit 1 2.9 3.3 3.6
trspe2 | Receiver Input Strobe Position of Bit 2 5.1 55 5.8
trspez | Receiver Input Strobe Position of Bit 3 Figure 21, f=66MHz 7.3 7.7 8.0 ns
trspea | Receiver Input Strobe Position of Bit 4 9.5 9.9 10.2
trspes | Receiver Input Strobe Position of Bit 5 11.7 12.1 12.4
trspes | Receiver Input Strobe Position of Bit 6 13.9 14.3 14.6
- (19) f=40MHz, Figure 21 490
trskm | RxIn Skew Margin - ps
f=66MHz, Figure 21 400
treis | Receiver Phase Lock Loop Set Time Figure 15 10.0 ms

Notes:

14. The power supply current for the receiver can vary with the number of /0O channels.

15. Total channel latency from serializer to deserializer is (t + trccp) Where tis a clock period.

16. Receiver skew margin is defined as the valid sampling window after considering potential setup/hold time and
minimum/maximum bit position.

17. For the receiver with falling-edge strobe, the definition of setup/hold time is slightly different from the one with
rising-edge strobe. The clock reference point is the time when the clock falling edge passes through 2V. For hold
time tryrc, the clock reference point is the time when falling edge passes through +0.8V.

18. Total channel latency from serializer to deserializer is (t + tccp) (2°t + treep) Where t is the clock period.

19. Receiver skew margin is defined as the valid sampling window after considering potential setup/hold time and
minimum / maximum bit position.
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Test Circuits

Rin+

Input »—I>

DouT+
R./2
<+ EoEl
R,/2
<
DouT-  [Vos]

Figure 5. Differential LVDS Output DC Test Circuit

Inputs
(Note A)

Y

f\‘rID = Via-Vis RouT
v

R|N_

Notes:
A: For all input pulses, tg or te<=1ns.
B: C_includes all probe and jig capac

f\"lu = (Via+ \J’ua)a’Z:

Vial

Vel

Ul

C
(Note B]:I:

itance.

=

Table 4. Receiver Minimum and Maximum Input Threshold Test Voltages

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

p— reating Dot | mestingconmer
Via Vis Vip Viem
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

1 T :

TxELKIn f RxCLKOW

—

QDD Txin / RxOut

EVEM Tadn / RxOut

Figure 7. Worst-Case Test Pattern

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

TxOut+
O
TxOut-

Figure 8. Transmitter LVDS Output Load and Transition Times

Vpipg = (TxOut+) - (TxOut-)

VDIFF

~— TP ——

Sample on L=H Edge

1.8V
TxCLK In

Txln Q.27 1.5V Setup Hald 1.5V

Figure 9. Transmitter Setup/Hold and HIGH/LOW Times (Rising-Edge Strobe)

0% 90%
TxCLKIn 10% 10%

Figure 10. Transmitter Input Clock Transition Time
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Figure 11. Transmitter Outputs Channel-to-Channel Skew
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AC Loadings and Waveforms (Continued)

RxCLKOut

RxQut0:27

Figure 12. Receiver Setup/Hold and HIGH/LOW Times

Note:

21. For the receiver with falling-edge strobe, the definition of setup/hold time is slightly different from the one with
rising-edge strobe. The clock reference point is the time when the clock falling edge passes through 2V. For hold
time tryre, the clock reference point is the time when falling edge passes through +0.8V.

1.5V
TxCLKIn

—

'rcep

TxCLKOut x x X ?%{EFX

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

.
V
RXCLKIn X _DiFF X X

RxCLKOut

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

TxCLKIn

TxCLKOut

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

PwrDn 1.5V

TxCLKIn
TPDD

TxOulD( X X X X X 3-STATE

Figure 16. Transmitter Power-Down Delay

PwrDn "5"@\
e XX XXX

-—RPDD —

RxQut Low

Figure 17. Receiver Power-Down Delay

tTce

TxChiut _/—\—Xf \_

e - o)
wous X DEEE DB DEDC
o Y DB E D EEEDC
660060000000
B 0000600000

Figure 18. 28 Parallel LVTTL Inputs Mapped to Four Serial LVDS Outputs

Note:
22. The information in this diagram shows the difference between clock out and the first data bit. A 2-bit cycle delay
is guaranteed when the MSB is output from the transmitter.

tTCe

Tec Ot 4/—\—/”r \

Previous Cyzle Current Cycle Maxt Cycle

rowt | RS KSR R R Ko e RERE R
et | KARERT AR R R e KX X

Figure 19. 21 Parallel LVTTL Inputs Mapped to Three Serial Outputs

Note:
23. 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.
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AC Loadings and Waveforms (Continued)

TxClkOut S50%

Transmitter Cutput Pulse Position

CTPPBn

—\ N/
YA

B — 2 2 o)

YTPPEn - LICCmax/2

Figure 20.Transmitter Output Pulse Bit Position

50%

RxCLEIn
/< *RSFBn

Tdeal Strohe Position

min max
'RSKM

YRSPBn

PRSKM

Figure 21.Receiver Input Bit Position

Ideal Strobe Position

Rxln+ or Rxln- X X - X X ~1.4V
Rxln- er Rxn+ i ~1.0V
| R KM — R SN
max min min Max
min max
Topoon Rsposn Tppoon+1

Figure 22. Receiver LVDS Input Skew Margin

Note:

24. trskwm IS the budget for the cable skew and source clock skew plus Inter-Symbol Interference (I1SI).
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).
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AC Loadings and Waveforms (Continued)

TxInO - TxInZ7
HFS5009 T PC - M1 software
CLKA
Bus
CLK2 Switch

L1

PE247
EMN TxCLEIn
HP54710A

Sampling Scope

Figure 23. Transmitter Clock Out Jitter Measurement Setup

Note:

25. Test setup considers no requirement for separation of RMS and deterministic jitter. Other hardware setups,
such as Wavecrest boxes, can be used if no M1 software is available, but the test methodology in Figure 24
should be followed.

CLK2

' N Cycle
-‘ ‘-—- TICCIN = -3 ns --H-—TJCCIN =+3ns

TxCLKIn ::..E.: ..... :E

TxIn0 - 27

! Td=2ps

325MHz - N Cycle = 66
40 MHz-N Cycle= 80
65 MHz-N Cycle= 132
85 MHz-NCycle= 170

Figure 24. Timing Diagram of Transmitter Clock Input with Jitter

Note:

26. This jitter pattern is used to test the jitter response (clock out) of the device over the power supply range with
worst jitter £3ns (cycle-to-cycle) clock input. The specific test methodology is as follows:

27. 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.

28. 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 TXCLKOut pin should be measured cross Vcc range with 100mV noise (Vcc noise frequency <2MHz).
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TxCLKIn
Txin0
Todn1/
Tuln2 /
Tuln3 /
Txln4
Txn5 /
Tudné /
Txln7
Txlng /
Txlng /

Txln10/
Txln11
Txln12
Tuln13/
Txin14
Txln15
Txln1&
Tuln17 4
Txln18/
Tuln18/
TxInZ0 /

Note:

Divice Pin Mame

J RxCLKOut
{ RxCOutd

RxOut1
RxOut2
RxOut3

{ RxCutd

RxOut5
RxOuts

{ RxQut?

RxOutg
RxOuts
RxOut10
RxOut11

J RxOut12

RxOut13

/ RxQutid
J RxQutis
/ RxQutig

RxOut17
RxOut18
RxOut19
RxOut20

AC Loadings and Waveforms (Continued)

fi8

L f/

R b @

fia

_Signal Signal Pattern

potek MMM «
RO T I | i
R Jj SR | |

R LTI 11 T 1 I 1 e
R3 T I i ririririrL e
R .

RS :

G0 1T L s
G T |

@ T_or 1 1 r1 1w
G3 1T ririririririL «»
G4

G5

BO 1 I L s
B Jj L

B2 11 I 1 I 1 I 1 us
B3 ) N Y N Yy Yy Yy YO
B4

BS

HSYNC

VSYNC

ENA

Figure 25. “16-Grayscale” Test Pattern

T=xCLKIn

TxCLKOut

Steady State,
Steady State,

Steady State,
Steady State,

Steady State,
Steady State,
Steady State,
Steady State,
Steady State,

Signal Frequency

LOW
LOW

LOW
LOW

LOW
LOW
HIGH
HIGH
HIGH

Figure 26. Transmitter Phase-Lock-Loop Time

29. 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.
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Physical Dimensions

14.00£0.10

015TYP —|=—

2 [D[o2[c[B[A]

PIN #1 IDENT. ALL LEAD TIPS

TAMAX = | ALL LEAD TIPS

| S SR

-—» L 017027

0.10£0.05

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION EE
REF NOTE 6, DATE 10/97.

B. DIMENSIONS ARE IN MILLIMETERS. 0°8 °7

’ R0.31

R0.16

HHHHH{F -

)
[ B - ©
| e~
|
i
o i
| i
i 0
< IR
H
1 r
b1 J ‘ 23
‘ - 0.30
— - 050
LAND PATTERN RECOMMENDATION
REFERENCE TSSOP50P810X120-56N
SEE DETAILA
!
\S—]
f

0.09-0.20

12.00° TOP & BOTTOM

GAGE PLANE
o / 0.25

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

D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982, 0.60:0.10
E. DRAWING FILE NAME: MTD56REV3

MTD56REV3

Figure 27. 56-Lead Thin Shrink Small Outline Package

warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaqging/.

\ ?
SEATING PLANE

~— 100 —=

DETAIL A

(TSSOP), JEDEC MO-153,6.1mm Wide

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the

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