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symbol | Parameter Conditions | Min ] Typ l Max I Units
CMOS/TTL DC SPECIFICATIONS
Vi High Level Input Voltage 20 Vee \
Vi Low Level Input Voltage GND 0.8 v
Vou High Level Output Voltage lon = -0.4 mA 38 | 49 )
VoL Low Level Output Voltage loL = 2 mA 0.1 | 03 \
Veo Input Clamp Voitage o = -18 MA -0.79 | -1.5 \
In Input Current Vin = Vee, GND, 2.5V or 0.4V £5.1 | =10 pPA
los Output Short Circuit Current Vour = 0V -120 | mA
LVDS DRIVER DC SPECIFICATIONS
Vob Differential Output Voltage R = 100Q 250 | 290 | 450 | mV
AVop | Change in Vgp between 35 mv
Complementary Output States
Vem Common Mode Voitage 1.1 | 1.25 |1.375 "
AVenm | Change in Vg between a5 v
Complementary Output States
Vou High Level Output Voltage 1.3 1.6 \
VoL Low Level Output Voltage 0.9 | 1.01 "
los Output Short Circuit Current Vour = 0V, R = 100Q -29| -6 mA
loz Output TRI-STATE® Current Power Down = OV, Vgoyr = OV or Ve +1 | £10 pA
LVDS RECEIVER DC SPECIFICATIONS
Vin Differential Input High Vem = +1.2V +100 | mV
Threshold
Voo Differential Input Low Threshold -100 mV
Iin Input Current VN = +2.4V Vee = 5.5V +10 pA
Vin = OV +10 | pA
TRANSMITTER SUPPLY CURRENT
lcctw Transmitter Supply Current, R_ = 100Q, C,_ = 5 pF, f = 32.5 MHz 49 63 mA
Worst Case Worst Case Pattern f = 37.5 MHz 51 64 mA
(Figure 1, Figure 3) f= 65 MHz 70 | 84 | mA
lceta Transmitter Supply Current, R, = 100, C, = 5 pF, f = 32.5 MHz 40 55 mA
16 Grayscale 16 Grayscale Pattern f=37.5 MHz 41 55 mA
(Figure 2, Figure 5) f= 65 MHz 55 | 67 | mA
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Symbol I Parameter Conditions I Min | Typ ] Max l Units
TRANSMITTER SUPPLY CURRENT
lccrz | Transmitter Supply Current, Power Down = Low 1 25 A
Power Down H
RECEIVER SUPPLY CURRENT
lccrw | Receiver Supply Current, C_=8pF, f = 32.5 MHz 64 77 mA
Worst Case Worst Case Pattern f=37.5 MHz 70 85 mA
(Figure 1, Figure 4) f = 65 MHz 110 | 140 | mA
lccra | Receiver Supply Current, C_ = 8pF, f = 32.56 MHz 35 55 mA
16 Grayscale 16 Grayscale Pattern f=37.5MHz 37 55 mA
(Figure 2, Figure 4) f=65MHz 55 67 mA
lcerz | Receiver Supply Current, Power Down = Low 1 10 pA
Power Down
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Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 3) 0.75 1.5 ns
LHLT LVDS High-to-Low Transition Time (Figure 3) 0.75 1.5 ns
TCIT TxCLK IN Transition Time (Figure 5) 8 ns
TCCS TxOUT Channel-to-Channel Skew (Note 5) (Figure 6) 350 ps
TCCD TXCLK IN to TxCLK OUT Delay @ 25°C, V¢ = 5.0V 35 85 ns
(Figure 9)
TCIP TxCLK IN Period (Figure 7) 15 T 50 ns
TCIHH TxCLK IN High Time (Figure 7) 0.35T 0.5T 0.65T ns
TCIL TxCLK IN Low Time (Figure 7) 0.35T 0.5T 0.65T ns
TSTC TxIN Setup to TXCLK IN (Figure 7) f =65 MHz 5 3.5 ns
THTC TxIN Hold to TXCLK IN (Figure 7) 2.5 1.5 ns
TPDD Transmitter Powerdown Delay (Figure 18) 100 ns
TPLLS Transmitter Phase Lock Loop Set (Figure 11) 10 ms
TPPosO | Transmitter Output Pulse Position O (Figure 13) -0.30 0 0.30 ns
TPPos1 | Transmitter Output Pulse Position 1 1.70 17 Te 2.50 ns
TPPos2 | Transmitter Output Pulse Position 2 3.60 217 Tow 4.50 ns
TPPos3 | Transmitter Output Pulse Position 3 5.90 37 Tew 6.75 ns
TPPos4 | Transmitter Output Pulse Position 4 8.30 417 T 9.00 ns
TPPos5 | Transmitter Qutput Pulse Position 5 10.40 57 Te 11.10 ns
TPPos6 | Transmitter Output Pulse Position 6 12.70 6/7 Tow 13.40 ns

Note 51 O00O0O0000O000O0OO0O0DOOO0OOOOOOOOODOOOO
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Symbol Parameter Min Typ Max Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 4) 25 4.0 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 4) 2.0 35 ns
RCOP RxCLK OUT Period 15 T 50 ns
RCOH RxCLK OUT High Time f=65MHz 78 9 ns
RCOL RXCLK OUT Low Time f =65 MHz 3.8 5 ns
RSRC RxOUT Setup to RxCLK OUT f=65MHz 25 4.2 ns
RHRC RxOUT Hold to RxCLK OUT f = 65 MHz 4.0 52 ns
RCCD RxCLK IN to RxCLK OUT Delay @ 25°C, V¢ = 5.0V 6.4 10.7 ns
(Figure 10)
RPLLS Receiver Phase Lock Loop Set (Figure 12) 10 ms
RSKM RxIN Skew Margin (Note 6) (Figure 14) ] Vee = 6V, Ty =25°C 600 ps
RPDD Receiver Powerdown (Figure 17) 1 us

Note @ 000000000 DOODOOO0O0O0OO0ODODOOOOO0O0OOODODOOOOO00O0O0ODODOOO0MDOODO00000000D0
gOooooOoooTeccsmooOoOoOonD/00000000000000000000O0000O000O0O00000O0DOOO0OOO0
000000000000 0D00000@MO00000000TXCLKINOOOOODOODODODDDD
RSKMOOOOOOOOOOOOO0OO0O000O000D0O0DO0O002000000

AC Timing Diagrams

TxCLK IN/RxCLK OUT | | |

0DD TxIN/RxOUT

EVEN TxIN/RxOUT

]

DS012615-4

FIGURE 1. “Worst Case” Test Pattern
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AC Timing Diagramsoooon

Device Pin Name Signal Signal Pattern . Signal Frequency
TXCLK IN/RxCLK 0UT Dot ok LT LI UMM
TXING/RxOUTG RO I /16
TxIN1/RxOUT1  R1 m I L L /8
TxIN2/RxOUT2  R2 | I ] I ] I ] I L /4

TxIn3/RxOUT3  R3 LM M M rrererere v

TxIN4 /RxOUT4 R4 Steady State, Low
TxIN5/Rx0UTS R5 Steady State, Low

TxIN6 /RxOUTE GO I /16

N7 /RYOUT7 61 T L T L s

TXIN8/RxOUT8 G2 | 1 | 1 | 1 I /4

mNe/RouTs 63 LI LTI LML LTI LTL e
TxIN10/R¥OUT10 G4 ; i Steady State, Low
TXINT1/ROUTT1 G5 : ! Steady State, Low
TxIN12/Rx0UT12 B0 | J L /16
TxIN13/RxOUT13  BI T 1 L s
TXIN14/RxQUT14 B2 | 1 | 1 | 1 | /4
mnis/raurts B3 | LT LT LTI TMLTLTL /2

TxIN16/Rx0UT16 B4 E E Steady State, Low

TxIN17/RxQUT17  BS . i~ Steady State, Low

TxIN18/RxOUT18  Synci | | Steady State, High
i ;

TxIN19/RxOUT19  Sync2 Steady State, High
TxIN20/Rx0UT20  Syne3 Steady State, High

DS012615-5

FIGURE 2. “16 Grayscale” Test Pattern

Note 70 OOOO0O0OO0O0DOO0O0OO0O0OOO0DOO0O0OOOCOLVDSYVOO TTLVOOOOOOOO0O0O00OO00OO00O0OO0

Note 8] 160000000000 LCDOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOO
OO0 e0000000O000O0OO00COOOOOOOOOO0OOOOCOOOOCOO

Note 91 FiglOFig20OOO0O0O0O000O000O0O00O0O0O0OOO0O

Note 100 00000000000C0OO00COOOOOOOOOOOOODO

Vdiff = (OUT+) - (OUT-)
oUT+

5 pF <:100ﬂ

ouT-

DS012615-6

FIGURE 3. DS90CF563 (Transmitter) LVDS Output Load and Transition Times

CMOS/TTL Output

8 pF
g CHLT

DS012615-7

FIGURE 4. DS90CF564 (Receiver) CMOS/TTL Output Load and Transition Times

DSS0CF564

TxCLK IN

TCIT

DS012615-8

FIGURE 5. DS90CF563 (Transmitter) Input Clock Transition Time
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AC Timing Diagramsoooon
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FIGURE 6. DS90CF563 (Transmitter) Channel-to-Channel Skew and Pulse Width

TxCLK IN

Sample on H~L Edge

TxIN 0:20
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FIGURE 7. DS90CF563 (Transmitter) Setup/Hold and High/Low Times
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FIGURE 8. DS90CF564 (Receiver) Clock In to Clock Out Delay

TxCLK IN
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DS012615-12

FIGURE 9. DS90CF563 (Transmitter) Clock In to Clock Out Delay
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AC Timing Diagramsoooon

DS012615-13

FIGURE 10. DS90CF564 (Receiver) Clock In to Clock Out Delay
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FIGURE 11. DS90CF563 (Transmitter) Phase Lock Loop Set Time
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FIGURE 12. DS90CF564 (Receiver) Phase Lock Loop Set Time
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http:/Avww.national.com 8



AC Timing Diagramsoooon
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AC Timing Diagramsoooon

TxCLK ouT
RxCLK IN

\ /

Previous Cycle Next Cycle

Txoﬁjﬁé Xnmw—wXumu—wX TxIN20 X TxIN19 X TxIN18 X TxIN17 X TxIN16 X TxIN15 X TxIN14 X

TXO:JIL{ XTX\NS-WXTXIVW-W)( TxIN13 X TxIN12 X TxIN11 X TxINTO X TxIN9 X TxIN8 X TxIN7 X

TXO;L% XTX\N1—1XTXINO—1)( TuINg X TxINS X TuIN4 X TuIN3 X TuIN2 X TxINT X TxING X

DS012615-19

FIGURE 16. 21 Parallel TTL Data Inputs Mapped to LVDS Outputs (DS90CF563)

PWR DWN

RxCLK IN

RPDD

Powerdown occurred

DS012615-20

FIGURE 17. Receiver Powerdown Delay

PWR DWN 1.5V

TxCLK IN

TPDD

TxOUT Tri-State

DS012615-21

FIGURE 18. Transmitter Powerdown Delay

DS90CF563 Pin Descriptions —FPD Link Transmitter

Pin Name VO |No. Description

TxIN | 21 TTL level input. This includes: 6 Red, 6 Green, 6 Blue, and 3 control lines — FPLINE,
FPFRAME, DRDY (also referred to as HSYNC, VSYNC, Data Enable)

TxOUT+ o 3 Positive LVDS differential data output

TxOUT- o 3 Negative LVDS differential data output

FPSHIFT IN | 1 TTL level clock input. The falling edge acts as data strobe

TxCLK OUT+ [0} 1 Positive LVDS differential clock output

TxCLK OUT- (o) 1 Negative LVDS differential clock output

PWR DOWN | 1 TTL level input. Assertion (low input) TRI-STATES the outputs, ensuring low current at power
down

Vee | 4 Power supply pins for TTL inputs

GND | 5 Ground pins for TTL inputs

PLL Ve | 1 Power supply pin for PLL

http:/Mmww.national.com
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DS90CF563 Pin Descriptions O FPD Link Transmitternoooo

Pin Name VO |No. Description
PLL GND | 2 Ground pins for PLL
LVDS Vce | 1 Power supply pin for LVDS outputs
LVDS GND | 3 Ground pins for LVDS outputs

DS90CF564 Pin Descriptions O FPDLink Receiver

Pin Name VO |No. Description
RxIN+ | 3 Positive LVDS differential data inputs
RxIN- t 3 Negative LVDS differential data inputs
RxOUT [e] 21 TTL level data outputs. This includes: 6 Red, 6 Green, 6 Blue, and 3 control lines— FPLINE,
FPFRAME, DRDY(also referred to as HSYNC, VSYNC, Data Enable)
RxCLK IN+ 1 1 Positive LVDS differential clock input
RxCLK IN- | 1 Negative LVDS differential clock input
FPSHIFT (o] 1 TTL level clock output. The falling edge acts as data strobe
ouT
PWR DOWN | 1 TTL level input. Assertion (low input) maintains the receiver outputs in the previous state
Vee i 4 Power supply pins for TTL outputs
GND | 5 Ground pins for TTL outputs
PLL Vce | 1 Power supply for PLL
PLL GND | 2 Ground pin for PLL
LVDS Ve | 1 Power supply pin for LVDS inputs
LVDS GND | 3 Ground pins for LVDS inputs

Connection Diagrams

DS90CF563 DS90CF564
48 TyN3 RxOUT17 —ml 48 v,
47 TaNz RxOUT 18 —2] 47 ROUT16
48 onp GND — 48 RxouT1S
ESEEN RXOUT13 —H RxOUT14
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_ 45 \/c 5] [ 45
%LV/DS GND LVDSZ<3—7 i%gwu
@ <2 TxoUTO- RxINo- —24 o = | Preouti2
ES 2 TxoUTo+ RXINO+ — 2 [ X reouti
I = TxouT1- RxINT - =21 = 39 Rx0UT10
= 22 TxoUT 1+ RxIN T+ mmk = B
o 2 LVDS Ve LVDS Voo 2] 2 | BBLrxouts
2 52 Lvos o LVDS GND —] =l BE v
& == TouT2- R 2 | E-reouts
& 124 10uT2+ RIN2+ — 4 34 RxOUT?
= 52 TxCLK 0UT- RXCLK IN- S | EXrxouts
2 TcLK ouT+ RXCLK IN+ — %GND
3L | ypSGND LVDS GND —& 3L Reouts
—L 30 b)) 6ND PLLGND =] L [ fours
PLL ;—BPLLVCC PLL Vge % ol | FE-rxouts
_|_2—PLLGND PLLGND—ZJ— = Vee
LZL SR DWN PWR DWN ——| RXOUT2
55 TXCLK IN RxCLK OUT 23 26 pyouTH
122 TxIN20 RxOUTO 24 |25 onD
DS012615-22 DS012615-23
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DS90CF563/DS90CF564[1 18-Bit Color Flat Panel Displayd FPDO Link

Physical Dimensions inches (millimeters) unless otherwise noted
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