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Channel Link Evaluation Kit User Manual

Introduction:

National Semiconductor - Interface Products Group Channel Link evaluation kit
contains a Transmitter (Tx) board, a Receiver (Rx) board along with interfacing
cables. This kit will demonstrate the Channel Link chipset transmitting data streams
using Low Voltage Differential Signaling (LVDS).

The Transmitter board accepts LVTTL/LVCMOS data signals from an incoming data
source along with the clock signal. The LVDS Transmitter converts the
LVTTL/LVCMOS parallel lines into four serialized LVDS data pairs plus a LVDS
clock. The serial data streams toggle at 3.5 times the clock rate.

The Receiver board accepts the LVDS serialized data streams plus clock and
converts the data back into parallel LVTTL/LVCMOS data signals and clock.

The user simply needs to provide the proper LVTTL/LVCMOS data input and clock
to the Transmitter and the chipset will serialize, transmit, and deserialize the data
converting it back into the LVTTL/LVCMOS parallel bus plus clock. A power down
feature is also provided that reduces current draw when the link is not required.

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Contents of the Evaluation Kit:

1) One Transmitter board with the DS90CR287MTD - 28 bit Transmitter
2) One Receiver board with the DS90CR288AMTD - 28 bit Receiver

3) One 2-meter Amphenol Spectra Strip Cable interface

4) One 60-pin IDC Flat Ribbon Cable

5) Evaluation Kit Documentation (this manual)

6) DS90CR287/288A Datasheet

7) Channel Link Application Notes AN-1041 and AN-1108

Channel Link Typical Application:
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The diagram above illustrates the use of the Channel Link chipset (Tx/Rx). This
chipset is able to transmit 28 bits of LVTTL/LVCMOS data using four LVDS channels
for a total throughput of 2.38 Gbps (297.5 Mbytes/s).

Input clock rate is specified to be between 20 MHz to 85 MHz maximum. The
interconnect between the two devices may be a variety of media including: twisted
pair cables, twin-ax cables, and / or backplanes for example. Driving between the
two devices is a function of interconnect skew and clock rate. Distances up to ten
meters are possible at the lower clock rates and distances of 1 to 2 meters is
possible at the higher clock rates. Please refer to the chipset datasheet for more
information and parametric tables.

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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How to set up the Evaluation Kit:

The PCB routing for the Tx input pins (TxIN) have been laid out to accept incoming
data from a 60-pin IDC connector. The TXxOUT/RxIN interface uses the 3M MDR
connector and Spectra Strip cable. This typical cable provides minimal skew
between LVDS channels and can typically support longer lengths than atwisted pair
cable. Please follow these steps to set up the evaluation kit for bench testing and
performance measurements:

1) Connect one end of the Spectra Strip cable to the transmitter board and the other
end to the receiver board. This is a standard pinout cable, longer lengths are
available for purchase from Alliance Technology — see www.alliancet.com

2) Jumpers have been configured at the factory, they should not require any
changes for operation of the chipset. See text on Jumper settings for more
details.

3) For the incoming data, connect a flat (ribbon) cable to the transmitter board to a
data source (signal generator, pattern generator, BERT tester, etc). Connect the
60-pin flat cable from the receiver board to the receiver load (BERT or other
equipment). Scope probes may also be connected directly to the pins if desired.
Mini-coax cable with headers on one end may also be used. This type of cable is
supplied with some test equipment. The 60-pin IDC equipment interface cable is
supplied with this kit which can be used to build custom cables.

4) Power for the Tx and Rx boards must be supplied externally through TP1 (Vcc).
Grounds for both boards are connected through TP2 (GND) (see section below).

5) Data applied to the inputs is now serialized, transmitted, deserialized and re-
driven at the receiver outputs.

This evaluation kit can also be used to evaluate the performance of other National
Semiconductor’s 28-bit and 21-bit Channel Link Serdes chipset. Simply replace the
existing DS90CR287/288A devices with a different 28-bit or 21-bit device chipset
and follow the above procedure. For evaluation of 21-bit device chipset, user needs
to pull TxIN[21:27] high or low.

Power Connection:

The Transmitter and Receiver boards must be powered by supplying power
externally through TP1 (Vcc) and TP2 (GND) on EACH board. Information on
maximum supply voltage can be found on device datasheet’s Absolute Maximum
Ratings section. The maximum voltage that should ever be applied to the Channel
Link Transmitter (DS90CR287) or Receiver (DS90CR288A) Vcc terminal is +4V
MAXIMUM.

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Channel Link Transmitter Board Description:

J1 (60 position) accepts 28 bit LVTTL/LVCMOS data, clock and also the PD* control
signal.

The Channel Link Transmitter board is powered externally. For the transmitter to be
operational, the Power Down pin must be set HIGH with a jumper.

The 3M MDR connector (J2) provides the interface for LVDS signals for the
Receiver board.

60-pin IDC Connector
TxOUT LVDS signals

1 2 Vce and Gnd MUST be 3M MDR connector
EZZ] TXINO applied externally here
GND | TXIN1 4 N\
GND | TXIN2 _ -
GND TXIN3 - N Pin 1 in
GND TXIN4 . . Ve bk .
GND | TXIN5 \ waey MAX. | e SO
GND | TXIN6 I R ] -
g%g Ii::; GND WO TXNG GND OUT0+
GND Hee TXIN 1
NC NC
GND | TXIN9 a0 e el TN
GND | TXIN10 o0 || e o] TN OUT1- | GND
GND | TXIN11 0 ||ee| [T OUT1+ | NC
GND | TXIN12 oD (@@ || TXNS
GND | TXIN13 a0 || o o[ TN J2 .. - OUT2- | GND
oo || @@ || Tam 1_X
GND | TXIN14 o || @@ || TNz pemls = e OUT2+ | NC
GND | TXIN15 aw(lesfome  HE B, OUE
GND | TXIN16 oo llesllvae U | NC | NC
GND | TXIN17 oo || e || e e NC CLK-
R29 26 [ ]
GND { TXIN18 oo || e8| mneo &1 ) = GND | CLK+
GND TXIN19 oND || @ @ || T2t vee [l @ @lonn vee [l @ @6 .
GND | TXIN20 oo || oo || s ANPER e NC NC
GND | TXIN21 o || ool e capyRIenT (23 2000 OUT3- | GND
GND | TXIN22 @ 1@ @ f] e Nationa
GND | TXIN23 o0 e8| o Semiconductor OuT3+ | NC
GND TXIN24 L HSL TX 8 BIT
GND | TXIN25 ]
GND | TXIN26 / MADE IN US.A. Pin 13 Pin 26
TN . . assy st x 8 BT [ revil} . \_ J2 )
GND | TXCLKIN . )
GND | GND \
59 60
J1 /PD

Note: JP1 is not used

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Jumper Settings for the Tx Board

Jumper Purpose Settings
/PD PowerDown o = ON ° = OFF
(JP2) Vec  GND Vec  GND

(ON: Tx is operational; OFF: Tx powers down)

Default setting is JP2 set HIGH (to Vcc), operational mode.

LIT# CLINK3V28BT-85-UM

National Semiconductor Corporation Rev 2.1

Interface Products Date: 10/12/2005
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Tx LVDS Mapping by IDC Connector

Channel Link Evaluation Kit User Manual

The following two figures illustrate how the Tx inputs are mapped to the IDC

connector (J1) (Note — labels are also printed on the demo boards). The 26-pin
MDR connector pinout is also shown.
(Transmitter Board)
60-pin IDC Connector TxOUT LVDS signals
3M MDR connector
Pin1 I TXINo 2
GND | TXIN1 PIN# | NAME
GND | TXIN2 TXOUTO 1] NC
GND | TXIN3 2| 6nD
GND | TXIN4 3| NC
GND TX|N5 ........................ 4 OUT1_
GND | TXIN6 5| ouT1+
GND | TXIN7 TXOUTO 6 | OUT2-
GND | TXINS 7 | ouT2+
GND | TXIN9 TXOUT 8| NC
GND | TXIN10 9| Nnc
GND | TXIN11 10 | GND
GND | TXIN12 11| NC
GND | TXIN13 12 | ouTs-
GND | TXIN14 TXOUT1 13 | ouT3+
GND | TXIN15 14 | ouTo-
GND | TXIN16 15 | ouTo+
GND | TXIN17 TXOUT3 16 | NC
GND | TXIN18 TXOUT1 17 | GND
GND | TXIN19 18 | NC
GND | TXIN20 19 | GND
GND | TXIN21 TXOUT2 20 | NC
GND | TXIN22 21| NC
GND TX|N23 ........................ 22 CLK_
GND | TXIN24 23 | CLK+
GND | TXIN25 TXOUT?2 24 | NC
GND | TXIN26 25 | GND
GND TX|N27 ....................... 26 NC
GND | TXCLKIN J2
59 | GND GND 60
J1
TXCLKOUT / \ /
- P« >
Previous Cycle Next Cycle

TXOUT3 X X TXIN23 XTXINT7 XTXIN16 X TXIN11 X TXIN10 X TXIN5S ¥ TXIN27 X
TXOUT2 X X TXIN26 XTXIN25 XTXIN24 X TXIN22 X TXIN21 X TXIN20 X TXINT9 X
TXOUT1 X X TXIN18 XTXIN15 XTXIN14 X TXIN13 X TXIN12 X TXIN9 X TXINg X
TXOUTO X X TXIN7_ X TXIN6 X TXIN4 X TXIN3 X _TXIN2 X TXINT X TXINO X

Parallel LVTTL/LVCMOS Data Inputs Mapped to LVDS Outputs

National Semiconductor Corporation
Interface Products

LIT# CLINK3V28BT-85-UM
Rev 2.1

Date: 10/12/2005
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Tx Board Options: 50 Ohm Termination for TxIN

On the Tx demo board, the 29 inputs have an option for 50 Ohm terminations.
There are 0402 pads for this purpose. One side is connected to the signal line and
the other side is tied to ground. These pads are unpopulated from the factory but
are provided if the user needs to install a 50 Ohm termination. R1 TO R28 are
associated with the Tx data input lines. R29 is associated with CLKIN. Some test
equipment may require a 50 Ohm load.

Mapping of Transmitter Inputs for the Optional Termination Resistors is shown
below:

Tx Pin Tx Pin Termination
Names Number Resistor
TxINO 51 R1

TxIN1 52 R2
TxIN2 54 R3
TxIN3 55 R4 50 Ohm Termination
TxIN4 56 R5 (Optional)
TxIN5 2 R6
TxING 3 R7
TxIN7 4 R8
TxIN8 6 R9
TxIN9 7 R10
TxIN10 8 R11
TxIN11 10 R12
TxIN12 11 R13
TxIN13 12 R14
TxIN14 14 R15
TxIN15 15 R16
TxIN16 16 R17
TxIN17 18 R18
TxIN18 19 R19
TxIN19 20 R20
TxIN20 22 R21
TxIN21 23 R22
TxIN22 24 R23
TxIN23 25 R24
TxIN24 27 R25
TxIN25 28 R26
TxIN26 30 R27
TxIN27 50 R28
TxCLKIN 31 R29

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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BOM (Bill of Materials) Transmitter PCB:

HSL Demo Board Schematic REV1

HSL8TXR1 Revision: 1 Channel Link

Item Qty Reference Part Pkg Size
1 1 C1 10 uF CASED
2 4 C2,C6,C10,C14 0.1 uF 1206 (3216)
3 4 C3,Cc7,Cc11,C15 22 uF 7343 (D)
4 3 C4,C8,C12 0.001 uF 0805 (2012)
5 3 (C5,09,C13 0.01 uF 0805 (2012)
6 2 JP2 3_PIN_HEADER 0.1" spacing
7 1 J1 IDC30X2 IDC60
8 1 J2 3M_MDR 26MDR
9 29 R1,R2,R3,R4,R5,R6,R7,R8, Optional 0402 PAD

R9,R10,R11,R12,R13,R14,
R15,R16,R17,R18,R19,R20,
R21,R22,R23,R24,R25,R26,

R27,R28,R29
10 8 R30,R32,R33,R34,R35, 0 Ohm 0402
R36,R37
11 2 TP1,TP2 N/A TP_.2"X.2"
12 1 U1 DS90CR287MTD 56-pin TSSOP

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
Page 10 of 28



Rx Channel Link Receiver Board:

Channel Link Evaluation Kit User Manual

J1 (60 position) provides access to the 28 bit LVTTL/LVCMOS, clock outputs.

The Channel Link Receiver board is powered from the pads show below. For the
receiver to be operational, the Power Down pin must be set HIGH with the jumper.

The 3M MDR connector (J2) provides the interface for LVDS signals for the
Receiver board.

RxIN LVDS signals

3M MDR26-7 connector

-

~

\_

Pin 26 Pin 13
NC INO-
GND INO+
NC NC
IN1- GND
IN1+ NC
IN2- GND
IN2+ NC
NC NC
NC CLK-
GND CLK+
NC NC
IN3- GND
IN3+ NC

Pin 14 Pin 1

Vcc and Gnd MUST be
applied externally here

/\

J2 /1

id 2
‘ VCC GND

+3.6V MAX

RXoUT27 @ ® || GND

RiouTzs | |@ @ H ono

RKOUTZS ||@@| o

RAOUT24 |4 @ @ - GID

RKoUT2S @@ || o

RKoUT22 || @@ |G

RGUTZ! | |@ @ || oD

RCUT20 || @ @ ||cND

ROUTIS || @@ ||cND

RKOUTIE ||@ @] |cND

15 16 REOUT || @@ |G

1w RIUTE || @@ || oND

5 EmY RXOUTIS || @@ ||chD

E ZEL ReouT4 || @ @ onp

S S RUOUTES | @ @ | GiD

s 550 riouT. N e e | oo

S S EHE RIOUTH || @ @ o

s = = lmal 77 RXOUT10 @ ® | CN

s RKOUTS ||@e||cw

REOUTS ||@®||cw

JP1 RXOUT 7 ||@ @ (| GND

RiOUTS ||@e||cm

voe [ @ @] o REOUT5 ||e@e||cwm

/pD RYOUT 4 || @ @ || OND

RXCUT 3 @ ® || GND

copYRGHT (©)\2000 ol ool o0

. RXCUT 1 ® ® - GND

National RKOUTO ||@®@| oo

. RXCLKOUT ® ® - GND

Semiconddctor o> | | @ m|q onp
HSL RX 8 BIT ) - K

MADE IN US.A.
L]
assy HsL Rx 8 BT [l revil}

J

58

N

v

\

/PD

National Semiconductor Corporation
Interface Products

60 59
RXOUT27 GND
RXOUT26 GND
RXOUT25 GND
RXOUT24 GND
RXOUT23 GND
RXOUT22 GND
RXOUT21 GND
RXOUT20 GND
RXOUT19 GND
RXOUT18 GND
RXOUT17 GND
RXOUT16 GND
RXOUT15 GND
RXOUT14 GND
RXOUT13 GND
RXOUT12 GND
RXOUT11 GND
RXOUT10 GND

RXOUT9 GND
RXOUTS8 GND
RXOUT?7 GND
RXOUT6 GND
RXOUTS5 GND
RXOUT4 GND
RXOUT3 GND
RXOUT2 GND
RXOUT1 GND
RXOUTO GND
RXCLKOUT | GND

GND .azz:
2 1
J1

LIT# CLINK3V28BT-85-UM
Rev 2.1

Date: 10/12/2005
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Selectable Jumper Settings for the Rx Board

Jumper Purpose Settings
/PD PowerDown o= ON ° = OFF
(JP1) Vec  GND Vec  GND

(ON: Rx is operational; OFF: Rx powers down)

Default setting is JP1 set HIGH (to Vcc), operational mode.

LIT# CLINK3V28BT-85-UM

National Semiconductor Corporation Rev 2.1

Interface Products Date: 10/12/2005
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Channel Link Evaluation Kit User Manual

LVDS Mapping by IDC Connector

The following two figures illustrate how the Rx outputs are mapped to the IDC
connector (J1) (Note - labels are also printed on the demo boards). The 26-pin
MDR connector pinout is also shown.

(Receiver Board)

60-pin IDC Connector RxIN LVDS signals
60 59 3M MDR connector
...................... RXOUT27 GND
RXOUT26 GND PIN# | NAME
RXIN2 RXOUT25 GND 1| NC
RXOUT24 GND 2| GND
....................... RXOUT23 GND 3 NC
RXOUT22 GND 4 | cLK+
RXOUT21 GND 5 | CLK-
RXIN2 RXOUT20 GND 6| NC
RXOUT19 GND 7| NC
RXIN1 RXOUT18 GND 8| GND
RXOUT17 GND 9| NC
RXOUT16 GND 10 | GND
RXOUT15 GND 11 | NC
RXOUT14 GND 12 | INO+
RXINT RXOUT13 | GND 13 | INO-
RXOUT12 GND 14 | IN3+
RXOUT11 GND 15 | IN3-
RXOUT10 GND 16 | NC
RXOUT9 GND 17 | GND
RXIN1 RXOUTS8 GND 18 | NC
RXOUT7 GND 19 | NC
RXINO RXOUT6 GND 20 | IN2+
Bernnasanansnansnnnnnan, RXOUT5 GND 2’] |N2-
RXOUT4 GND 22 | IN1+
RXOUT3 GND 23 | IN1-
RXINO RXOUT2 GND 24 | NC
RXOUT1 GND 25 | GND
RXOUTO GND 26 | NC
RXCLKOUT | GND J2
2 GND Pin 1
J1
RXCLKIN / \ /
P4 >
Previous Cycle Next Cycle

RXIN3 X X rxouT23X RxouT17X_RX0UT16X_ Rx0UT11X RX0UT10X_RXx0UT5 X RX0UT27X
RXIN2 X X RXOUT26 X RXOUT25 X RXOUT24 X RXOUT22X RXOUT2X” RXOUT20( Rxounﬁx
RXIN1 X X RXOUT18X RXOUT15X RXOUT14 X RXOUT13X RXOUT12(" RXOUT9 X" RXOUT8 X
RXINO X X RXOUT7 X RXOUT6 Y RXOUT4 ¥ RXOUT3 X RXOUT2 X RXOUTT X RXOUTOX

LVDS Data Inputs Mapped to LVTTL/LVCMOS Outputs

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
Page 13 of 28
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Rx Optional: Series Termination for RxOut

On the Rx demo board, there are 29 outputs that have an 0402 pad in series (which
are shorted out). These pads are unpopulated from the factory but are provided if
the user needs to install a 450 Ohm series resistors. This is required if directly
connecting to 50 Ohm inputs on a scope. To use this option the user must cut the
signal line between the pads before installing the 450 Ohm series resistors. R1 to
R28 are associated with the DATA output lines. R29 is associated with CLKOUT.
The total load presented to the receiver output is 500 Ohms (450 + 50). The
waveform on the scope is 1/10 of the signal due to the resulting voltage divider (50 /
(450 + 50)).

Optional Series Termination Resistor mapping is shown below:

Rx Pin Names | Rx Pin Series
Number Termination
Resistor RX
RxOUTO 27 R28 Series Tgrmination
RxOUT1 29 R27 (Optional)
RxOUT2 30 R26
RxOUT3 32 R25
RxOUT4 33 R24
RxOUT5 34 R23
RxOUT6 35 R22
RxOUT7 37 R21
RxOUT8 38 R20
RxOUT9 39 R19
RxOUT10 41 R18
RxOUT11 42 R17
RxOUT12 43 R16
RxOUT13 45 R15
RxOUT14 46 R14
RxOUT15 47 R13
RxOUT16 49 R12
RxOUT17 50 R11
RxOUT18 51 R10
RxOUT19 53 R9
RxOUT20 54 R8
RxOUT21 55 R7
RxOUT22 1 R6
RxOUT23 2 R5
RxOUT24 3 R4
RxOUT25 5 R3
RxOUT26 6 R2
RxOUT27 7 R1
RxCLKOUT 26 R29

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
Page 14 of 28
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BOM (Bill of Materials) Receiver PCB:

HSL Demo Board Schematic REV1

HSL8RXR1 Revision: 1 Channel Link

Item Qty Reference Part Pkg Size
1 1 C1 10 uF CASED
2 4 (C2,C6,C10,C14 0.1 uF 1206 (3216)
3 4 C3,C7,Cc11,C15 22 uF 7343 (D)
4 3 C4,C8,C12 0.001 uF 0805 (2012)
5 3 C5,09,C13 0.01 uF 0805 (2012)
6 1 JP1 3_PIN_HEADER 0.1" spacing
7 1 J1 IDC30X2 IDC60
8 1 J2 3M_MDR 26MDR
9 29 R1,R2,R3,R4,R5,R6,R7,R8, Optional 0402 PAD

R9,R10,R11,R12,R13,R14, (See previous page)
R15,R16,R17,R18,R19,R20,
R21,R22,R23,R24,R25,R26,

R27,R28,R29
6 R35,R36,R37,R38,R39,R40 0 Ohm 0402
10 5 R30,R31,R32,R33,R34 100 Ohm 0402
11 2 TP1,TP2 N/A TP_.2"X.2"
12 1 U1 DS90CR288AMTD  56-pin TSSOP

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Typical Connection / Test Equipment

The following is a list of typical test equipment that may be used to generate signals
for the TX inputs:

1) TEK HFS9009 - This pattern generator along with 9DG2 Cards may be used to
generate input signals and also the clock signal.

2) TEK DG2020 - This generator may also be used to generate data and clock
signals.

3) TEK MB100 BERT - This bit error rate tester may be used for both signal source
and receiver.

4) Any other signal / pattern generator that generates the correct input levels as
specified in the datasheet.

The following is a list of typically test equipment that may be used to monitor the
output signals from the RX:

1) TEKMB100 BERT - Receiver.

2) Any SCOPE with 50 Ohm inputs or high impedance probes.

LVDS signals may be easily measured with high impedance / high bandwidth
differential probes such as the TEK P6247 or P6248 differential probes.

The picture below shows a typical test set up using a generator and scope.

- 00000

Signal/Pattern Generator,
BERT Tester

Optional
Termination
Transmitter Receiver
Board Board
" oas [O)®]
450 ohm 2538
N %
50 ohm .
< Oscilloscope,
\*L 'cl')s:rlsilaa‘lion BERT Tester

Typical Connection / Test Equipment Setup

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
Page 16 of 28
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Typical Waveshapes

LVDS

Tek Run: 5.00GS/s 53 _ﬁﬁ:qs

nmwa

€1 Freq
5.52606MHz

The plot above shows both the LVDS Data channel with PRBS data and also the
LVDS Clock over laid. Note that the clock pattern is 4 bit times HIGH and 3 bit times
LOW. The differential signal should be typically +/-300mV. These waveforms were
acquired using the TEK P6248 Probes. Clock rate is 85MHz.

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
Page 17 of 28
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RxOUT

Tek Run: 5.00G5/s Sample
b

o] TET
B -

\ Ci1Freq
185.22935MHz

Chi~ 7,00V @GE 1.00V M 2.00As CAi\ 1.40V

The plot above shows both the recovered PRBS data and also the regenerated
Clock overlaid. Note that the clock transitions slightly before the data transition and
strobes the data on the rising edge of the clock. The data and clock signals are low
drive 3V CMOS outputs. The plot above is at 85MHz.

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Troubleshooting

If the demo boards are not performing properly, use the following as a guide for
quick solutions to potential problems. If the problem persists, please contact the
Interface Applications hotline number (+1 408 721 8500) for assistance.

QUICK CHECKS:

1. Check that Power and Ground are connected to both Tx AND Rx boards.

2. Check the supply voltage (typical 3.3V) and also current draw with both Tx and
Rx boards (should be about 200mA with clock and one data bit at 66 MHz).

3. Verify input clock and input data signals meet requirements (VIL, VIH, tset,
thold), Also verify that data is strobed on the rising edge of the clock.

4.
5

TROUBLESHOOTING CHART

Check that the Jumpers are set correctly.
. Check that the 2 meter cable is properly connected.

Problem...

Solution...

There is only the output clock.
There is no output data.

Make sure the data is applied to the correct input pin.

Make sure data is valid at the input.

No output data and clock.

Make sure Power is on. Input data and clock are
active and connected correctly.

Make sure that the 2 meter cable is secured to both
demo boards.

Power, ground, input data and
input clock are connected
correctly, but no outputs.

Check the Power Down pins of both boards and
make sure that the devices are enabled (/PD=Vcc) for
operation.

The devices are pulling more
than 1A of current.

Check for shorts in the cables connecting the TX and
RX boards.

After powering up the demo
boards, the power supply
reads less than 3V when it is
set to 3.3V.

Use a larger power supply that will provide enough
current for the demo boards, a 500mA power supply
is recommended.

National Semiconductor Corporation

LIT# CLINK3V28BT-85-UM
Rev 2.1

Date: 10/12/2005
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Additional Information

For more information on Channel Link Transmitters/Receivers, refer to the National’s
LVDS website at:

www.national.com/appinfo/lvds

Appllcatlon Notes

AN-1041 Channel Link Moving and Shaping Information in Point-to-Point
Applications

AN-971 An Overview of LVDS technology

AN-977 LVDS Signal Quality: Jitter Measurement Using Eye Pattern
AN-1059 High Speed Transmission with LVDS Devices

AN-1108 Channel-Link PCB and Interconnect Design-In Guidelines

Interface Applications Hotline:
The Interface Hotline number is: +1 408 721-8500

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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Appendix

Cable and connector

The next few pages provide a full description of the cable and connector.
For product request please contact 3M and Alliance Technology Enterprise.

3M Connector Data is available at: www.mmm.com/Interconnects
Spectra Strip Cable Data is available at: www.alliancet.com

Tx PCB Schematic

Transmitter Board: HSL Demo Board Schematic
Document Number: HSL8TX
Rev: 1.0

Rx PCB Schematic

Receiver Board: HSL Demo Board Schematic
Document Number: HSL8RX
Rev: 1.0

LIT# CLINK3V28BT-85-UM
National Semiconductor Corporation Rev 2.1
Interface Products Date: 10/12/2005
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.050' Mini D Ribbon (MDR) Connectors

Surface Mount Right Angle Receptacle — Shielded 102XX-1210VE Series

IMPORTANT NOTICE TO PURCHASER

ALL STATEMENTS, TECHNICAL INFORMATION AND RECOMMENDATIONS
CONTAINED HEREIN ARE BASED ON TESTS WE BELIEVEQ BE RELIABLE,BUT
THE ACCURACY OR COMPLETENESS THEREOF IS NOT GUARANTEED, AND
THE FOLLOWING ISMADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR IM
PLIED:

1 I‘ i SELLER’SAND MANUFACTURER’S ONLY OBLIGATION SHALL BE TO REPLACE
l— SUCH QUANTITY OF THE PRODUCT PROVED TO BE DEFECTIVE. NEITHER
L= % SELLERNOR MANUFACTURER SHALL BE LIABLE FOR ANY INJURY, LOSS OR
r-"""-q___-'i DAMAGE, DIRECT OR CONSEQUENTIAL, ARISING OUT OF THE USE OF OR THE
L l:'-‘ INABILITY TO USE THE PRODUCTBEFORE USING, USER SHALL DETERMINE
t""-'=-|_‘_‘ THE SUITABILITY OF THE PRODUCT FOR HIS INTENDED USE, AND USER AS-
L] SUMESALL RISK AND LIABILITY WHA TSOEVER IN CONNECTION THEREWITH.
NO STATEMENT OR RECOMMENDATION NOT CONTAINED HEREIN SHALL
HAVE ANY FORCE OR EFFECT UNLESS IN AN AGREEMENT SIGNED BY OF-
FICERS OR SELLER AND MANUFACTURER.
TS-0755-05

Date Issued: February 5, 1998 Sheet 1 of 3

140

Physical

Insulation
Material: GlasReinforced Polyester (PCT)
Flammability: UL 94V-0
Color: Beige
Contact
Material: Copper Alloy (C521)
Plating
Underplate: 80 1" [2.0 um] Nickel — QQ-N-290, Class 2
Wiping Area: 20" [0.50um] Min Gold — MIL-G-45204, Vpe I, Grade C
Shroud and Latch Hook
Material: Steel
Plating: Nickel
Screw Lock
Material: Copper Alloy (C521)
Plating: Tin
Marking: 3M Logo and Part Number

Electrical

Current Rating: 1 A
Insulation Resistance: > 5x 10°Q at500 VDC
Withstanding Voltage: 500 \Wms for 1 Minute

Environmental

Temperature Rating: —-55°C to +103C
Process: Surface mount compatible up to 2@0peak for short durations.

UL File No.: E68080

3M Electronic Products Division

6801 River Place Blvd. For technical, sales or ordering information call
Austin, TX 78726-9000 800-225-5373




.050' Mini D Ribbon (MDR) Connectors
Surface Mount Right Angle Receptacle — Shielded

102XX-1210VE Series

Contact 3M Part Dimensions
Quantity Number A+.008 B+.006 C+.006 D+.006 E-+.006 “ N
20 10220-1210VE 1.32[33.4] | 1.081[27.45]| .650[16.51] | .475[12.07] | .646[16.4] cD 0
26 10226-1210VE 1.50[38.2] | 1.231[31.26]| .800[20.32] | .625[15.88] | .795[20.2]
40 10240-1210VE 1.85[47.1] | 1.581[40.15]| 1.150[29.21]| .975[24.77] | 1.150[29.2]
A
O position
position above— D below pos. 1 368
last position = . —
p .025 [o‘.§35 1 B [0.35]
position 2 — —\/ position 1
= 047
2X M2.5 Thread — .010 nom.—«>‘ [1.20]
[0.25]
[0 D W ]
394 \\ O L i
[10.00] || LU N, g
[ il 187
\ = ]1 [4.75]
3
.203 .14&9
[5.15] [4.8]
A
: |
B
2X M2.5 Thread V/ Position 1 —
(see note in ordering info)
(] — I N
[l I3
i | v
248 || N NPT ————— EpEpEy
(301 Lo T
J} I (- 189[4.80]
I — ) | = !

last position /@J

O Position

Positioning Boss (2x)

Inch

[mm]
Tolerance Unless Noted

.0 .00 | .000
Inch +.1 [+£.01 |+.005

[ 1 Dimensions for
Reference only

Ordering Information

102XX-1210VE
T

Contact Quantity
(See Table)

Note: Use (M2.5x8mm) screws to mount to panel with max. thickness of 2.0 mm.

TS-0755-05
Sheet 2 of 3

3M Electronic Products Division

6801 River Place Blvd.
Austin, TX 78726-9000

For technical, sales or ordering information call

800-225-5373



.050" Mini D Ribbon (MDR) Connectors

Surface Mount Right Angle Receptacle — Shielded 102XX-1210VE Series

Recommended Board Layout

Contact Dimensions
Quantity A +.002 B +.002 C+.002 _ ;
20 1081[27.45]| 650[16.51] | .475[12.07] (viewed from connector side)
26 1.230[31.26]| .800[20.32] .625[15.88] Solder Pads for
40 1.581[40.15]| 1.150[29.21]| .975[24.77] center Spacmg Solder Tail (See
below for more detail)

center spacing
025+ .0008 —=

wmﬂﬂﬂﬂfﬂﬂ il

®

.016 £ .0004

—_.093+ .0004
©.110 £ .004 (2X)

" Screw Lock

A122[3.1]

N Qf/ (see notes below)
138[3. si \’/ - "L+ Lockstand Solder
. max. Pad Outline
256[6.5] —r= 088[2.223] [4.75]
PCB Ref. Edge
B \_©.079 +.004 (2X)
A —.000
Positioning Hole

Solder Tail Layout Detail
(#'s Correspond to Connector Contact # Shown on Previous Page)

Connector Position

(Top Row)
DDDUDUDDDUDDDDDUDDUD
Last — 20 O Position
Pos. (Bottom Row)
PCB Ref. Edge
13 12 11
(Top Row)
UDDDDDDDDDDDUDDDDDDUDDDDDD
Last— 26 25 24 20 20 19 18 17 16 15 14 O Position
Pos. (Bottom Row)
PCB Ref. Edge
\V Connector Position j
DDDDDDDDDDDDDUDUDDDUUUDUDDUUDDDDDDUDDUUD
Last— 40 37 34 32 31 29 28 27 26 25 24
Pos.
PCB Ref. Ed
¢ g O Position (Bottom ROW)J
Contact Dimensions Recommended Panel Cut-out
Quantity b E Note: Panel thickness .079 [ 2.00 ] Max.
20 .94[23.8] 1.081[27.45]
26 1.09[27.6] 1.231[31.26]
40 1.44[36.5] | 1.581[40.15] /J7 ) ) 7L\ .31T9¢.004
_ [81]
l ] ;
R .060 p D +.004 A
**Notes: [150] ————————— E+.004
1. Plated through holes for .062" board thickness. TS-0755-05
Sheet 3 of 3

2. Use mounting screws ( M2.5) to fasten to board.

3M Electronic Products Division

6801 River Place Blvd.
Austin, TX 78726-9000

For technical, sales or ordering information call
800-225-5373



Cable Assembly Part number MDR26-5-6.5

3M mdr 10126-6000

3Mmdr 10126-6000

2 meters

\

Part number

MDR26-5-6.5

v

Cable length
Connector type 6.5 Ft 2 meter

Connector number of positions
26

Cable assemby ordering information.

Alliance Technology Enterprise
521 Central Ave Suite B
Menlo Park CA 94025

650 329 8554
info@allianceT.com

www.AllianceT.com

\ Spectra Strip cable
Skew Clear twin ax




National Semiconductor Channel Link Cable Assembley Pinout

Pin Assignment

Cwowo~Nouoah~wNPE

NNRNNNNNRRRERRRRRR R
OUNBWNRPLPOOONO®UAWNER

Alliance Technology part number MDR26-5-6.5C
Pin Assignment

Pin14 O

Cable assembly

Side A Side B

3M Mdr Part 3M Mdr Part

10126-6000 10126-6000
No Connect 26 No Connect
TxOutOGnd+ 25 TxOutGnd-
No Connect 24 No Connect
TxOutl- 23 RxIn1 -
TxOutl+ 22 RxIn1 +
TxOut2- 21 RxIn2 -
TxOut2+ 20 RxIn2 +
Reserved 19 Reserved
No Connect 18 No Connect
TxClkoutGnd 17 RxInClkGnd
No Connect 16 No Connect
TxOut3- 15 RxIn3 -
Txout3+ 14 Rxin3 +
TxOut0- 13 RxINO -
TxOut0+ 12 Rxin0 +
No Connect 11 No Connect
TxOut1Gnd 10 RxIn1Gnd
No Connect 9 No Connect
TxOut2gnd 8 Rxin2Gnd
Reserved 7 Reserved
Reserved 6 Reserved
TxClkOut- 5 RxCIKIn -
TxClkOut+ 4 RxCIkIn +
No Connect 3 No Connect
TxOut3Gnd 2 RxIn3Gnd
No Connect 1 No Connect
Pin 1 \Y Pin 13

Xin 26



+3.6V MAX

vee
J1 TXINO
1 5 |Txino TXINL
TXINL TXIN2
A (Y TXING
7 8 AR IR
1 12 XN
|_TXIN6 1 56
b o Tins Huee, 2
17 18 Ti:Ng P;:“? Z TXING TXIN2 ;g 12
19 20 yiNio ARA 2 TXINT GND 22 - NC
21 22 RNt 9. TXINS 2~ GND TXINT |22 2 Txouto-
23 24 TXING TXINO TXOUTOGND
TXINI2 TXING 7 = e
25 26 TXIND TXINID I TXINg TXIN27 (50 TXOUTO+
27 28 [N B Txino LVDS GND |42 TXOUTO- »—31 Ne
29 30 —RNiE— TXINIL 2 vee TXouTo- (48 TROUTOr >H]-5—4 NC
3 32 RNt YINI2 10 TxiN1L TXOUTO+ L P OUTL: | 2 TXOUTL-
33 34 TXINI2 TXOUTL- TXOUTIGND
TXINL7 TXINI3 Iry 45 TXOUTL* 5
3B 36 TXIN13 TXOUTL+ TXOUTL+
TXIN18 13 44 LVDS VCC 18
37 38 —=2iite— GND LVDS VCC NC
TXINLO TXIN14 14 4 LVDS _GND [ 5
39 40 TXIN14 LVDS GND - TXOUT2-
TXIN20 TXINI5 15 2 TXOUT2 I 19
41 42 Ranet TXINTS 15 Txings TXOUT2- 42 TXOUTT 2| TXOUT2GND
43 4 inss 3 18- TXIN6 TXOUT2+ -0 TXCLKOUT: TXOUT2+
45 46 TNes— TXINLT b AR 14 vee TXCLK OUT- (42 T CIKOUTE %201 N
47 48 [rnea TYINTS 18 TxINL7 TXCLK OUT+ 32 OUTE. »—81 Ne
49 50 TiNeE TXINTS 19 TXIN18 TXOUT3- 38 TXOUTaE 211 Ne
51 52 [ranse 294 TXIN19 TXOUT3+ 3L hg— NC
53 54 —iineT— TXINZO 21 GND LvDS GND [-38 ! PLL GND 22+ TXCLKOUT-
55 56 TXIN20 PLL GND TXCLKOUTGND
TXCLKIN TXIN2L 23 24 ) PLL_VCC 23
57 58 TXIND2 23 TXIN2L PLL vCC 34 | TXCLKOUT+
59 60 TXINGS 24 TXIN22 PLL GND =32 »—11 ne
5CI053 TXIN23 JPWR DWN »—241 Nc
26 1 yce TXCLK IN -3 121 TxouT3
TXIN24 27 30 25 §
% TXINGE 21 TXIN24 TXIN26 (32 25 TXOUT3GND
~ TXIN25 GND TXOUT3+
DS90CR287 <57 u%UNTING
28
7 TXING MOUNTING
TXIN27 3M_MDR_EZ8B
TXCLKIN
vCe
vee
VCC1 32 vec T Jp
} gg LVDS vcC IPD
B&_PLL VCC Q
3 PIN_HEADER
GND1 35__PLL GND
LVDS_GND
GND
TP1 +3.6V MAX
VCG veel
RS U R L TP_2'x.2"
GNDR2uF _ D.0o1uF powr  paur  paur - + c1 _|+ c2
~ 10uF~~ O0.1uF
LVDS vcC . . P2
ks s o fen GND1
LVDS GND_p.001uF potur paur  pour TP_2"x.2" National Semiconducior
PLL VCC Title
Elz E13 E14 |§15 HSL Demo Board Schematic
PLL GND B.OOluF B.OluF B.luF EZuF Size Document Number Rev
HSL8TX 1
Date: Monday, August 21, 2000 [Sheet 1 of




+3.6V MAX

vee
J1
RXOUT27 RXQUT27 [~
* * RXOUT26 RXOUT26
3 RXOUT25 RXOUT25 gg gg
. S RXOUT24 RXOUT24
* 5, o RXOUT23 RXOUT23 g‘z‘ gi
S RO A o RXOUT22 RXOUT22
U1 rRxouT2L | %0 49
=21 48 47
RXOUT20
1 RxoUT22 vee (28 RXOUTLS 3?1 ?13
2 55 o 2BV o RXOUT21 RXOUT18
RXOUT23 RXOUT21 =4 a4
32 2 54 g RXOUT20 RXOUTL?
3 RxouT24 RXOUT20 |24 — e OUTSS RYOUTI6 ] 40 39
NC 28— GND RXOUT19 . - 38 37
RXINO- 2 5 RXOUT25 GND -2 RXOQUTIS | 56 35
- 28 LVDS GND 5 5] 10, RXOUT18 RXOUT14
RXINOGND RXOUT26 RXOUT18 34 33
I 7 50 o RXOUTL7 RXOUT13
RXINO+ RXINO- I RxouT27 RXOUT17 [0 % RYOUTIS SoUT ] 32 31
NC 24— 7 LVDS GND RXOUT16 <130 29
9 48 RXOUTLL
Ne RXINO- vee — 28 27
22 RXINO+ 0 10 47 . +__ RXOUTI5 RXOUT10
RXIN1- RXINO+ RXOUT15 =26 25
10 11 46 % RXOUT14 RXOUT9
RXIN1GND RXIN1- RXOUT14 24 23
22 RXIN1- [ . Iry 45 s * RXOUT13 RXOUT8
RXINL+ | RXINLT 4 VoS Ve RXINL+ RXOUT13 2 2
13 44 RXOUTZ
NC F—x LVDS VcC GND 20 19
21 RXIN2- 14 4 . 6o RXOUTI2 RXOUT6
RXIN2- LVDS GND RXOUT12 18 17
8 l 15 42 17 RXOUT11 RXOUT5
RXIN2GND RXIN2- RXOUT11 =116 15
20 RXIN2+ 0 16 41 PN RXOUT10 RXOUT4
RXIN2+ RXCLKIN RXIN2+ RXOUT10 =14 13
o 17 40 RXOUT3
NC F—X RXCLK IN- vee =112 1
19 . 18 29 . o RXOUT9 RXOUT2
NC RXCLKIN+ Y0 ) RXCLK IN+ RXOUT9 RXOUTS RxOUTL _| 10 9
NC HE—x 19 | pXIN3- RXOUTs (38 8 7
RXIN3- [ " 20 27 s o RXOUTY RXOUTO
NC B RXIN3+ RXOUT7 6 5
5 RXIN3+ 6 ) 21 26 RXCLKOUT|
RXCLKIN- =2 21 LvDS GND GND |38 RXOUT6 4 3
RXCLKINGND PLL GND RXOUT6 . - 2 1
RXCLKIN+ [ PLL vCC | 231 p L vee RXOUT5 (34 RXOUTS
PLL GND__| 24 23 % o RXOUT4 IDC30X2
NC 8 22 PLL GND RXOUT4 |32 RXOUT3
NC i vee 25 JPWR DWN RXOUT3 |32 -
RXING- (= 28+ RXCLK OUT vee =i R26. RXOUT2
RXIN3GND RXOUTO RXOUT2
14 JP1 28 29 o AR o RXOUTL
RXIN3+ D GND RXOUT1
L o———
NC =~ DS90CR288
MOUNTING (2L SN HEADER
MOUNTING - RXOUTO
3M_MDR_EZ8B ~§2§§; * RXCLKOUT
vee
vcel 35 vec |
LVDS vcC
RIn_PLL VCC
GNDL 38.__PLL GND
LVDS GND
GND
TP1 +3.6V MAX
VCC, veel
I S SR SR o4
TP_2'x.2"
oNDp2uF _ D.0oiuF powE _paur  paur + c1 _|+ c2
~ 10uF—~ O.1uF
LVDS VCC . _ P2
s o | ST GND1
LVDS GND_D.001uF p.oiur_ paur  pour TP_2"x.2" National Semiconducior

PLL VCC

SRR SER SR O
PLL GND —EooluF—EoluF—EluF —EUF

ITitle
HSL Demo Board Schematic
Size Document Number Rev
HSL8RX 1
Date: Monday, August 21, 2000 [Sheet 1 of




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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