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+3.3V LVDS 24-Bit Dual Pixel Flat Panel Display (FPD)

Link—SVGA to UXGA

General Description

The DS90C387/DS90CF388 transmitter/receiver pair is de-
signed to support dual pixel data transmission between Host
and Flat Panel Display up to UXGA resolutions. The trans-
mitter converts 48 bits of CMOS/TTL data into 8 LVDS (Low
Voltage Differential Signalling) data streams. A phase-locked
transmit clock is transmitted in parallel with the data streams
over a ninth LVDS link. Every cycle of the transmit clock 48
bits of RGB input data are sampled and transmitted. The re-
ceiver converts the LVDS data streams back into 48 bits of
CMOS/TTL data. Control bits (FPLINE, FPFRAME and
DRDY) are transmitted over 3 LVDS lines during the blank-
ing interval. At a transmit clock frequency of 112 MHz, 48 bits
of RGB data are transmitted at an effective rate of 672 Mbps
per LVDS data channel. Using a 112 MHz clock, the data
throughput is 672 Megabytes (5.38 Gbits) per second. The
transmitter may also provide a single pixel interface to the
graphic controller, accepting clock speeds up to 170MHz.
Data is split into 'even’ and 'odd’ pixels for transmission
across the LVDS interface and at the receiver outputs.

The transmitter is designed to reject cycle-to-cycle jitter
which may be seen at the transmitter input clock. Very low
cycle-to-cycle jitter is passed on to the transmitter outputs.
This significantly reduces the impact of jitter provided by the
input clock source, and improves the accuracy of data sam-
pling. Data sampling is further enhanced by automatically
calibrated data sampling strobes at the receiver inputs. Tim-
ing and control signals are sent during blanking intervals to
guarantee correct reception of these critical signals.

The DS90C387/8 chipset is designed to support both note-
book and monitor applications. The cable deskew circuitry,
pre-emphasis and encoded dc balance support the require-
ments of a longer cable interface at high speeds.

The transmitter is offered with programmable edge data
strobes for convenient interface with a variety of graphics
controllers. The transmitter can be programmed for rising
edge strobe or falling edge strobe through a dedicated pin. A
rising edge transmitter will inter-operate with a falling edge
receiver without any translation logic.

The chipset is an ideal means to solve EMI and cable size
problems associated with wide, high speed TTL interfaces.

Features

m 32,5 MHz to 112 MHz input clock supports single pixel
XGA and SXGA, dual pixel UXGA

m Dual pixel architecture supports interface to GUI and
timing controller; optional single pixel transmitter inputs
support single pixel GUI interface

m Automatically calibrated receiver sampling strobes

® Timing and control signals transmitted during blanking
interval for improved reliability

m EMI reduction circuitry

m Pre-emphasis, deskew and dc balance coding support
longer cable drive (5 meters) for monitor applications

® Flow-through pinout

m 50% receiver output clock duty cycle for lower EMI and
easy timing controller interface

m “Stopped RXCLKOUT” indicator pin

Transmitter rejects cycle-to-cycle jitter

Programmable transmitter data and control strobe select

(Rising or Falling edge strobe)

Backward compatible configuration select

m Transmitter provides optional second LVDS clock for

backward compatibility

Support for two additional user defined control signals

Single +3.3V supply

Up to 5.38 Gbits/sec bandwidth

LVDS signaling reduces cable size

Compatible with TIA/EIA-644 LVDS standard

Designed on a non-proprietary CMOS process for easy

integration

TRI-STATE® is a of National Corporation.
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www.national.com

vOXnN

0} VOAS —UIT (ddd) Aejdsia [aued Yeld [9XId [end Ng-¥¢ SAAT AE €+ 88€4006SA/.8€006SA



Generalized Block Diagram

CMOS/TTL INPUTS
RED1
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RED2

GRN2

BLU2
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FPFRAME (VSYNC)

DRDY (Data Enable)

FPSHIFT IN
(TRANSMIT CLOCK IN)
(32.5 to 112 MHz)

POWER DOWN ——

TTL PARALLEL-TO-LVDS

PLL
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Transmitter Block Diagram
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Receiver Block Diagram
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LVDS Interface

TTL Data Inputs Mapped to LVDS Outputs
Non-DC Balanced Mode (Backward Compatible)

TxCLK oUT
RxCLK IN
(Differential)

Previous Cycle

W

Next Cycle

Tx0UTO/

RxINO
Pixel 1

Ee]
1

[
o

o
w

o
~

o
w

R12

R11

R10

(Single Ended)

TXOUT1/
RxIN1

[
N
I

G11-1

B11

@
o

[
w

G14

G13

[
N

G11

(Single Ended)

T0UT2/
RxIN2

@
3
1

DE

<
%)
b
=z
o

T
%)
=
=
o

B15

B14

B13

B12

(Single Ended)

TXOUT3/
RxIN3

o
~
1

@
~

@
=

G17

G16

R17

R16

(Single Ended)

TX0UT4/
RxIN4

el
N
1

[
N
o

o
N
3

Rl
N
~

R23

R22

R21

R20

(Single Ended)

TX0UT5/
RxIN5

o

N

N
I

B21

@
N
o

[
N
3

G24

G23

(23
N
N

G21

(Single Ended)

TX0UT6/
RxING

@

N

(3]
1

[
=
=
=
hal

o
=z
5
=
m

B25

B24

B23

B22

(Single Ended)

TXOUT7/
RxIN7

> K B B S < < | TN

Rl

N

~
1

> X K K K K K S

> X K K K K K S

@
N
~

> X X XK XK K K K|

@©
N
o

> X K K XK K K S
> X K K XK K K S

G27

G26

> X K K K K K S

R27

> X K K K K K S

Rl
N
o

X X X X X X X X

(Single Ended)

DS100073-26

www.national.com




LVDS Interface (continued)

TxCLK oUT
RxCLK IN
(Differential)

Tx0uTO0/
RxINO

Pixel 1
(Sing\e Ended)

TxOUT1/
RxIN 1
(Single Ended)

TxouT2/
RxIN2
(Single Ended)

TxOUT3/
RxIN3
(Single Ended)

Tx0UT4/
RxIN4
(Single Ended)

TxOUT5/
RxINS
(Single Ended)

Tx0UT6/
RxIN6
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TxOUT7/
RxIN7
(Single Ended)

48 Parallel TTL Data Inputs Mapped to LVDS Outputs
DC Balanced Mode - Data Enabled
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R15-1 XDCBAL-W)( R10 X R11 X R12 X R13 X R14 X R15 X DCBAL X
G15-1 XDCBAL-W)( G10 X G11 X G12 X G13 X G14 X G15 X DCBAL X
B15-1 XDCBAL-W)( B10 X B11 X B12 X B13 X B14 X B15 X DCBAL X
B17-1 XDCBAL-W)( R16 X R17 X G16 X G17 X B16 X B17 X DCBAL X
R25-1 XDCBAL-W)( R20 X R21 X R22 X R23 X R24 X R25 X DCBAL X
G25-1 XDCBAL-W)( G20 X G21 X G22 X 623 X G24 X 625 X DCBAL X
B25-1 XDCBAL-W)( B20 X B21 X B22 X B23 X B24 X B25 X DCBAL X
B27 XDCBAL-W)( R26 X R27 X G26 X G27 X B26 X B27 X DCBAL X
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LVDS Interface (continued)

Control Signals Transmitted During Blanking
1 1 1 1
I | | |
Active Display Blanking Time Active Display

| | | |
| | | |
| | | |
X | | |
Pixel Data X Control Signals X Pixel Data X
| | | |
! ! 1

1
DS100073-5

Control Signals Transmitted During Blanking

Control Signal Signal Channel Pattern
Level

DE HIGH TxCLKOUT 1111000
or
1110000

Low 1111100
or
1100000

HSYNC HIGH TXOUTO 1100000
or
1111100

Low 1110000
or
1111000

VSYNC HIGH TXOUT1 1100000
or
1111100

Low 1110000
or
1111000

CNTLF HIGH TXOUT4 1100000
or
1111100

Low 1110000
or
1111000

CNTLE HIGH TXOUTS 1100000
or
1111100

Low 1110000
or
1111000

DS100073-9
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Absolute Maximum Ratings  (Note 1) 100 TQFP Package:
If Military/Aerospace specified devices are required, DS90C387 8D
please contact the National Semiconductor Sales Office/ DS90CF388 TBD
Distributors for availability and specifications. Package Derating:
Supply Voltage (Vo) ~0.3V to +4V DS90C387 TBD mW/'C aboye
CMOS/TTL Input Voltage -0.3V to (Vee + 0.3V) DS90CF388 TBD mW/"C above
CMOS/TTL Output +25°C
Voltage -0.3V to (Ve + 0.3V)
Voltageover Ineut 03V 10 (Voo + 0.3V) Recommended Operating
LVDS Driver Output Conditions
Voltage -0.3V to (V¢ + 0.3V)
LVDS Output Short Circuit Min Nom Max Units
Duration Continuous Supply Voltage (V) 30 33 3.6 \%
Junction Temperature +150°C Operating Free Air
Storage Temperature -65°C to +150°C Temperature (T, -10 +25 +70 °C
Lead Temperature Receiver Input Range 0 2.4 \%
(Soldering, 4 sec.) +260°C Supply Noise Voltage (Vcc) 100 mv,,_,
Maximum Package Power Dissipation Capacity @ 25°C
Electrical Characteristics
Over recommended operating supply and temperature ranges unless otherwise specified.
Symbol | Parameter | Conditions Min Typ |Max 1Jnits
CMOS/TTL DC SPECIFICATIONS
Vi High Level Input Voltage 2.0 Vee \%
V. Low Level Input Voltage GND 0.8 \%
Von High Level Output Voltage lon = -0.4 mA TBD TBD \Y
lon = —2mMA TBD TBD \%
Voo Low Level Output Voltage loL =2 mA 0.1 0.3 \%
Veo Input Clamp Voltage ler = -18 mA -0.79 -15 \%
Iin Input Current Vin = 0.4V, 2.5V or Ve +1.8 +10 HA
V,y = GND -10 0 UA
los Output Short Circuit Current Vour = OV -120 mA
LVDS DRIVER DC SPECIFICATIONS
Voo Differential Output Voltage R, =100Q 250 345 450 mV
AVop Change in Vg between 35 mV
Complimentary Output States
Vos Offset Voltage 1.125 1.25 1.375 \
AV Change in V4 between 35 mV
Complimentary Output States
los Output Short Circuit Current Vour = 0V, R_ =100Q -3.5 -5 mA
loz Output TRI-STATE® Current Powerdown = 0V, Vgur = OV or Ve *1 +10 PA
LVDS RECEIVER DC SPECIFICATIONS
A\ Differential Input High Vem = +1.2V +100 mV
Threshold
Voo Differential Input Low -100 mV
Threshold
ling Input Current Vi = +2.4V, Ve = 3.6V +10 HA
Vin = 0V, Ve = 3.6V +10 HA
TRANSMITTER SUPPLY CURRENT
ICCTW Transmitter Supply Current R, =100Q, C, =5 pF, f=32.5 MHz TBD TBD mA
Worst Case Worst Case Pattern f= 65 MHz TBD TBD mA
(Figures 1, 3) f=112 MHz TBD | TBD | mA
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Electrical Characteristics

Over recommended operating supply and temperature ranges unless otherwise specified.

(Continued)

Symbol | Parameter | Conditions Min Typ |Max 1Jnits
TRANSMITTER SUPPLY CURRENT
ICCTG Transmitter Supply Current R, =100Q, C, =5 pF, f=32.5 MHz TBD TBD mA
16 Grayscale 16 Grayscale Pattern f= 65 MHz TBD TBD mA
(Figures 2, 3) f= 112 MHz TBD | T8BD mA
ICCTZ Transmitter Supply Current Powerdown = Low TBD 150 HA
Power Down Driver Outputs in TRI-STATE under
Powerdown Mode
RECEIVER SUPPLY CURRENT
ICCRW Receiver Supply Current C, =8 pF, f=32.5 MHz TBD TBD mA
Worst Case Worst Case Pattern f= 65 MHz TBD TBD mA
(Figures 1, 4) f= 112 MHz TBD | TBD mA
ICCRG Receiver Support Current C_=8pF, f =325 MHz TBD TBD mA
16 Grayscale 16 Grayscale Pattern f= 65 MHz TBD TBD mA
(Figures 2, 4) f= 112 MHz TBD | T8BD mA
ICCRZ Receiver Supply Current Powerdown = Low TBD 150 HA
Power Down Receiver Outputs stay low
during Power down mode.

Note 2: Typical values are given for Vo = 3.3V and T 5 = +25°C.

Note 3: Current into device pins is defined as positive. Current out of device pins is defined as negative. Voltages are referenced to ground unless otherwise speci-
fied (except Vop and AVgp).

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The tables of “Electrical Characteristics” specify conditions for device operation.
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Transmitter Input Characteristics

Over recommended operating supply and temperature ranges unless otherwise specified.

Symbol Parameter Min Typ Max Units
TCIT TXCLK IN Transition Time (Figure 5) TBD ns
TCIP TxCLK IN Period (Figure 6) 8.928 T 30.77 ns
TCIH TxCLK in High Time (Figure 6) 0.35T 0.5T 0.65T ns
TCIL TXCLK in Low Time (Figure 6) 0.35T 0.5T 0.65T ns

Transmitter Switching Characteristics

Over recommended operating supply and temperature ranges unless otherwise specified.

Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 3) TBD ns
LHLT LVDS High-to-Low Transition Time (Figure 3) TBD ns
TPPosO Transmitter Output Pulse f=112 MHz -200 0 +200 ps
Position for Bit 0 (Figure 14)
(Note 4)
TPPos1 Transmitter Output Pulse 1.076 1.276 1.476 ns
Position for Bit 1
TPPos2 Transmitter Output Pulse 2.351 2.551 2.751 ns
Position for Bit 2
TPPos3 Transmitter Output Pulse 3.626 3.826 4.026 ns
Position for Bit 3
TPPos4 Transmitter Output Pulse 4.902 5.102 5.302 ns
Position for Bit 4
TPPos5 Transmitter Output Pulse 6.178 6.378 6.578 ns
Position for Bit 5
TPPos6 Transmitter Output Pulse 7.453 7.653 7.853 ns
Position for Bit 6
TSTC TxIN Setup to TXCLK IN (Figure 6) 35 ns
THTC TxIN Hold to TXCLK IN (Figure 6) 0.5 0 ns
TCCD TXCLK IN to TXCLK OUT Delay @ 25°C, V¢ = 3.3V (Figure 8) TBD 3.7 TBD ns
TXCLK IN to TXCLK OUT Delay (Figure 8) TBD 3.7 TBD ns
TJCC Transmitter Jitter f=112 MHz TBD TBD ps
Cycle-to-cycle (Figure TBD) f= 65 MHz TBD TBD ps
f =325 MHz TBD TBD ps
TPLLS Transmitter Phase Lock Loop Set (Figure 10) 10 ms
TPDD Transmitter Powerdown Delay (Figure 12) 100 ns
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Receiver Switching Characteristics

Over recommended operating supply and temperature ranges unless otherwise specified.

Symbol Parameter Min Typ Max Units

CLHT CMOSI/TTL Low-to-High Transition Time (Figure 4) TBD ns

CHLT CMOS/TTL High-to-Low Transition Time (Figure 4) TBD ns

RSPos0 Receiver Input Strobe Position f=112 MHz 338 638 938 ps
for Bit O (Figure 15) (Note 4)

RSPos1 Receiver Input Strobe Position 1.613 1.913 2.213 ns
for Bit 1

RSPos2 Receiver Input Strobe Position 2.889 3.189 3.489 ns
for Bit 2

RSPos3 Receiver Input Strobe Position 4.164 4.464 4.764 ns
for Bit 3

RSPos4 Receiver Input Strobe Position 5.440 5.740 6.040 ns
for Bit 4

RSPos5 Receiver Input Strobe Position 6.715 7.015 7.315 ns
for Bit 5

RSPos6 Receiver Input Strobe Position 7.991 8.291 8.591 ns
for Bit 6

RCOP RxCLK OUT Period (Figure 7) 8.928 T 30.77 ns

RCOH RXCLK OUT High Time f=112 MHz TBD ns
(Figure 7)

RCOL RxCLK OUT Low Time f=112 MHz TBD ns
(Figure 7)

RSRC RxOUT Setup to RXCLK OUT f=112 MHz TBD ns
(Figure 7)

RHRC RXOUT Hold to RxCLK OUT f=112 MHz TBD ns
(Figure 7)

RCCD RXCLK IN to RXCLK Out Delay @ 25°C, V¢ = 3.3V (Figure 9) TBD TBD ns

RPLLS Receiver Phase Lock Loop Set (Figure 11) 10 ms

RPDD Receiver Powerdown Delay (Figure 13) 1 us

RSKM Receiver Skew Margin without f=112 MHz TBD ps
Deskew (Figure 16) (Note 5)
Receiver Skew Margin with TBD ps
Deskew (Figure 16) (Note 6)

Note 4: The Minimum and Maximum Limits are based on statistical analysis of the device performance over process, voltage, and temperature ranges. This param-
eter is functionally tested only on Automatic Test Equipment (ATE).

Note 5: Receiver Skew Margin is defined as the valid data sampling region at the receiver inputs. This margin takes into account transmitter output pulse positions
(min and max) and the receiver input setup and hold time (internal data sampling window RSPOS). This margin allows for LVDS interconnect skew, intersymbol in-
terference (both dependent on type/length of cable) and clock jitter.

RSKM 2 cable skew (type, length) + source clock jitter (cycle to cycle).

Note 6: This limit is based on the capability of deskew circuitry. This margin allows for LVDS interconnect skew, intersymbol interference (both dependent on type/
length of cable) and clock jitter.
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AC Timing Diagrams

TxCLK IN/RxCLK OUT

0DD TxIN/RxOUT

EVEN TxIN/RxOUT

Device Pin Name

TXCLK IN/RxCLK OUT
R10/R20
R11/R21
R12/R22
R13/R23
R14/R24
R15/R25
R16/R26
R17/R27
610/620
G11/621
612/622
613/623
G14/G624
615/625
G16/626
G17/627
B10/B20
B11/B21
B12/B22
B13/B23
B14/B24
B15/B25
B16/B26
B17/B27

HSYNC
VSYNC
DE

FIGURE 2. “16 Grayscale” Test Pattern

_i i f

FIGURE 1. “Worst Case” Test Pattern

Signal Pattern

Signal Frequency

/16

J S e S N

L /4

Trrrrririreriry o

Steady State, Low

Steady State, Low

Steady State, Low
Steady State, Low

/16

1 1 I 1 s

| /4

T ririreriri o

Steady State, Low

Steady State, Low

. Steady State, Low
N

Steady State, Low

/16

1 1L s

| /4

T I ILriririLrrrtL v

Steady State, Low

Steady State, Low

Steady State, Low

Steady State, Low

Steady State, High

Steady State, High

Steady State, High

DS100073-11

(Notes 7, 8, 9)

Note 7: The worst case test pattern produces a maximum toggling of digital circuits, LVDS I/O and CMOS/TTL I/O.

Note 8: 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 stripes across the display.
Note 9: Figures 1, 2 show a falling edge data strobe (TXCLK IN/RXCLK OUT).

—
L

DS100073-10
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AC Timing Diagrams  (continued)

TXOUT+ 80%

_LS pF 1000 (Differential)

20%

TXOUT-

LHLT
DS100073-12

FIGURE 3. DS90C387 (Transmitter) LVDS Output Load and Transition Times

CMOS/TTL Output

gapF

FIGURE 4. DS90CF388 (Receiver) CMOS/TTL Output Load and Transition Times

DS90CF388

DS100073-13

TxCLK IN

DS100073-14

FIGURE 5. DS90C387 (Transmitter) Input Clock Transition Time

Sample on H—~L Edge

TCIP
TxCLK IN Y 3V
2.0v 2.0V
—————— ov
3V
TxIN 0:27 1.5V Setup Hold 1.5V
ov

DS100073-15

FIGURE 6. DS90C387 (Transmitter) Setup/Hold and High/Low Times (Falling Edge Strobe)

RCOP
£2.0\/
RxCLK OUT
0.8V
RxOUT 0:27

DS100073-16

FIGURE 7. DS90CF388 (Receiver) Setup/Hold and High/Low Times
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AC Timing Diagrams  (continued)

TxCLK IN

TxCLK ouT

DS100073-17

FIGURE 8. DS90C387 (Transmitter) Clock in to Clock Out Delay (Falling Edge Strobe)

+

o X OXEX XD

RCCD
RxCLK OUT

DS100073-18

FIGURE 9. DS90CF388 (Receiver) Clock in to Clock Out Delay

N

3.07

POWER DOWN

3.6V

N

3.0V 7
V,

cC

TXCLK IN _/_\_/

TxCLK oUT

FIGURE 10. DS90C387 (Transmitter) Phase Lock Loop Set Time

DS100073-19

POWER DOWN 2v 71

3.0V A~
Vee /_
RPLLS

3.6V

e XOOOOOCX

X

RxCLK OUT 7£2V \—/_\_

FIGURE 11. DS90CF388 (Receiver) Phase Lock Loop Set Time

DS100073-20
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TxCLK OUT
(Differential)

TxOUT
(Single Ended)

— o~

AC Timing Diagrams (continued)

PWR DWN 1.5V

TxCLK IN
TPDD

TxOUT TRI-STATE

DS100073-21

FIGURE 12. Transmitter Power Down Delay

POWER DOWN 1'SVA_\
e XXX XXX

~<—— RPDD!

RXOUT Low

DS100073-22

FIGURE 13. Receiver Power Down Delay

TeLk

/ \ /

: Previous Cycle . Next Cycle,

X Bito X Bit 1 X Bit 2

t " TPPosO

TPPos1

TPPos2

TPPos3

TPPos4 ' :

TPPos5

TPPos6

FIGURE 14. Transmitter LVDS Output Pulse Position Measurement

Bit 3 X Bit 4 X Bit 5 X Bit 6 X Bit 0 X Bit 1 )(

DS100073-23
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AC Timing Diagrams  (continued)

Tek .

RXCLK IN '
(Differential)

Previous Cycle Next Cycle

AN A AN

RxIN
B LT S S A S A
Rspos0 min; P . o Voo A Vo
—— . . . H H . H H H : 1 h
Rspos0 max’ H | ' | | ! | ' H | ' |
i
" Rspos! min ' ' ! . . : . : ,
—————————— | H H ! . | i | | H
E Rspos1 max ' . H H : H ! . : . h
! Rspos2 min E : E : . . . . '
E Rspos2 max : : . E E : E :
: Rspos3 min : : : : E : .
Rspos3 max ' : H . E : :
: Rspos4 min : E : : :
| Rspos4 max ' E | ' :
: Rspos5 min : : :
. Rspos5 max ' : h
E Rspos6 min ' ,
Rspos6 max '
DS100073-24
FIGURE 15. Receiver LVDS Input Strobe Position
Ideal Strobe Position
RxIN+ or RxIN- X ~1.4V
RxIN= or RxIN+ ~1.0V
RSKM——I
min max
Tpposn in ma Tpposn+1

Rsposn

C— Setup and Hold Time (Internal data sampling window) defined by Rspos (receiver input strobe position) min and max
Tppos — Transmitter output pulse position (min and max)

RSKM = Cable Skew (type, length) + Source Clock Jitter (cycle to cycle) (Note 10) + ISI (Inter-symbol interference) (Note 11)
Cable Skew — typically 10 ps—40 ps per foot, media dependent

Note 10: Cycle-to-cycle jitter is less than xxx ps at 112 MHz

Note 11: ISl is dependent on interconnect length; may be zero

FIGURE 16. Receiver Skew Margin

DS100073-25
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Pin Diagram

Transmitter
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R26 76 50 AOM
R25 77 49 AOP
R24 78 48 LVDSV¢e
R23 79 47 AM
R22 80 46 A1P
R21 81 45 A2M
Vee 82 44 A2P
GND 83 43 LVDSGND
R20 84 42 CLK1M
B17 85 41 CLK1P
B16 86 40 LVDSV¢e
B15 87 39 A3M
B14 88 38 A3P
B13 89 37 Ad4M
B12 90 36 A4P
B11 91 35 LVDSGND
B10 92 34 ASM
G17 93 33 ASP
G16 94 32 ABM
G15 95 31 A6P
G14 96 30 LVDSV¢e
Vee 97 29 ATM
GND 98 28 A7P
G13 99 27 CLK2M/NC
G12 100 26 CLK2P/NC
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
rrrrrrrrrrrrrrrT T T Tl
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Pin Diagram

Receiver
g g
< I H
U ow O o o
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Z Z F Z 2 © w o o ON o Z o o o & N N SN Z 8 o
S SO w O >0 oo > oo O omomoo oo >0 0000
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75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
LVDSGND —] 76 50 = G21
R_FDE — 77 49 = G20
PD — 78 48 |- R27
A7P — 79 47 = R26
A7M — 80 46 = R25
LVDSVee —] 81 45 I~ Vee
A6P — 82 44 = GND
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TRUTH TABLE

TABLE 1. Programmable Transmitter / Receiver

DS100073-7

Pin Condition Strobe Status
R_FB (Tx only) R_FB = Ve Rising Edge Strobe
R_FB (Tx only) R_FB = GND Falling Edge Strobe
R_FDE R_FDE = Ve Active data DE = High
R_FDE R_FDE = GND Active data DE = Low
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DS90C387 Pin Description—FPD Link Transmitter

Pin Name 110 No. Description

Rn, Gn, Bn, | 51 TTL level input. This includes: 16 Red, 16 Green, 16 Blue, and 3 control

DE, HSYNC, lines HSYNC, VSYNC, Data Enable.

VSYNC

AnP O 8 Positive LVDS differential data output.

AnM (o] 8 Negative LVDS differential data output.

CLKIN | 1 TTL level clock input.

R_FB | 1 Programmable data strobe select. Rising data strobe edge selected when
input is high. (Note 12).

R_FDE | 1 Programmable control (DE) strobe select. Data active when DE = High
when input is high. (Note 12).

CLK1P O Positive LVDS differential clock output.

CLK1M o Negative LVDS differential clock output.

PWR DOWN | TTL level input. Assertion (low input) tri-states the outputs, ensuring low
current at power down. (Note 12).

PLLSEL | 1 PLL range select. External resistor network required (See Figure 17).
Auto-range active when input is high.

BAL | 1 Mode select for dc balanced (new) or non-dc balanced (backward
compatible) interface. DC balance is active when input is high. (Note 12).

PRE | 1 Pre-emphasis “on/off’ select. Pre-emphasis is active when input is tied to
Ve through external pull-up resistor.

DUAL | 1 Three-mode select for dual pixel, single pixel, or single pixel input to dual
pixel output operation. Single pixel mode (only LVDS channels A0 thru A3
active) for power savings. Dual mode is active when input is high. Figure
17

Vee | 4 Power supply pins for TTL inputs.

GND | 5 Ground pins for TTL inputs.

PLL Ve [ 2 Power supply pin for PLL.

PLL GND | 3 Ground pins for PLL.

LVDS Ve | 2 Power supply pin for LVDS outputs.

LVDS GND | 4 Ground pins for LVDS outputs.

CLK2P NC 1 Additional positive LVDS differential clock output. Identical to CLK1P. No
connect if not used.

CLK2M NC 1 Additional negative LVDS differential clock output. Identical to CLK1PM. No

connect if not used.

Note 12: Inputs default to “low” when left open due to internal pull-down resistor.

www.national.com
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DS90CF388 Pin Description— FPD Link Receiver

Pin Name 1/0 No. Description

AnP | 8 Positive LVDS differential data inputs..

AnM | 8 Negative LVDS differential data inputs.

Rn, Gn, Bn, (0] 51 TTL level data outputs. This includes: 16 Red, 16 Green, 16 Blue, and 3

DE, HSYNC, control lines— HSYNC, VSYNC, Data Enable.

VSYNC

RXCLK INP | 1 Positive LVDS differential clock input.

RxCLK INM | 1 Negative LVDS differential clock input.

RxCLK OUT O 1 TTL level clock output. The falling edge acts as data strobe.

R_FDE | 1 Programmable control (DE) strobe select.

PLLSEL | 1 PLL range select. External resistor network required (See Figure 17).
Auto-range active when input is high.

BALANCED | 1 Mode select for dc balanced (new) or non-dc balanced (backward
compatible) interface. DC balance is active when input is high. (Note 12).

DSSEL | 1 Deskew and oversampling “on/off” select. Deskew is active when input is
high.

PWR DOWN | 1 TTL level input. When asserted (low input) the receiver outputs are low.

STOPCLK (0] 1 Indicates receiver clock signal is not present.

Vee | 6 Power supply pins for TTL outputs.

GND | 8 Ground pins for TTL outputs.

PLL Ve | 1 Power supply for PLL.

PLL GND | 2 Ground pin for PLL.

LVDS Ve | 2 Power supply pin for LVDS inputs.

LVDS GND | 3 Ground pins for LVDS inputs.

NC 2 No Connect for compatibility with TI receiver.

Vee

R1
Input
R2

DS100073-8

FIGURE 17. Resistor Network for Control Pin Inputs

Applications Information

The transmitter provides a second LVDS output clock. Both
LVDS clocks will be identical. This feature supports back-
ward compatibility with the previous generation of devices -
the second clock allows the transmitter to interface to panels
using a 'dual pixel’ configuration of two receivers.

The 387/388 will also support the transmission of two addi-
tional customer defined control signals which are active dur-
ing blanking while VSYNC is low. The additional control sig-
nals, referred to as CNTLE and CNTLF, should be
multiplexed with data signals and provided to the transmitter

inputs. Inputs B26 and B27 are designated for this purpose.
When operating in 'non-balanced’ mode, controls are trans-
mitted on LVDS channels A4 and A5 during the blanking in-
terval. Refer to Table (Control Signals Transmitted During
Blanking) for details. These signals may be active only dur-
ing blanking while VSYNC is low. Control signal levels are
latched and held in the last valid state upon entering the data
enabled phase. These control signals are available as TTL
outputs of the receiver.
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UXGA

DS90C387/DS90CF388 +3.3V LVDS 24-Bit Dual Pixel Flat Panel Display (FPD) Link—SVGA to

Physical Dimensions inches (millimeters) unless otherwise noted

16.0 + 0.25 TYP

IR

50

11°-13° TOP AND BOTTOM
0° MIN—>] |~

26

R0.08-0.20
R0.08 MIN \ f_(—r
0.25 1.2 MAX
GAGE PLANE A :
— _+ l ~Jo.08

1 0070} T—0.05—0.15
l~— 0.20 MIN
¢ SEATING PLANE

0.60+0.15

—| (1.00) |=—

DETAIL A
SCALE: 25X

014.00 £ 0.10 ————>

0.09 + 0.20 TYP VJD100A (REV. A)

Order Number DS90C387VJD and DS90CF388VJD
NS Package Number VJD100A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. A critical component in any component of a life support
tems which, (a) are intended for surgical implant into device or system whose failure to perform can be rea-
the body, or (b) support or sustain life, and whose fail- sonably expected to cause the failure of the life support
ure to perform when properly used in accordance device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
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