National
Semiconductor

DS921.V3241/DS921.V3242
Demonstration Kit
User Manual

P/N LV32EVKO1

Rev 1.0

National Semiconductor Corporation Date: 9/28/2009
Page 1 of 34



DS921LV3241/3242 Evaluation Kit Users Manual Version 1.0

Table of Contents

TABLE OF CONTENTS ..ottt ettt e e st e e s ettt s e s b e e e e s sb b e e e e asbaesesabeesessbbeeesasbaesesabeesessbbaeesasbbesesanes 2
LN IO 1 L L O I 1 N R 3
CONTENTS OF THE EVALUATION KT oottt ettt et svae e st e e s enbtee s s sabaeaessbaesesnbeaesesnneeas 4
HOW TO SET UP THE EVALUATION KT oottt eeee s tte s e ette e s s eatee s s esvaesssssassssnbaesssranesesnnes 5
POWER CONNECT ION: ittt ettt ettt e e e ettt e e s ettt e e s sab e e e s sttt e e sbeseessbsaeesastassesbasessbbesesasbbesesabseeessrreneaas 5
SERIALIZER (TX) BOARD DESCRIPTION: ..ottt sttt nte st st ste e eneeeeneas 6
CONFIGURATION SETTINGS FOR THE SERIALIZER BOARD ..ottt ittt et sbbrre e ssbbaaa e s s e s eananes 7
SERIALIZER LVCMOS AND LVDS PINOUT BY IDC CONNECTOR .....ccuveieiitreieeitieeeeetteeessireeessteessssseeesssnsesssssseesssnnes 9
DESERIALIZER (RX) BOARD : ...ttt sttt ettt sttt b e bbb et e et et st e bt st e bt et e e e enbe e 10
CONFIGURATION SETTINGS FOR THE DESERIALIZER BOARD ...cccocvviiiietie ettt e et seee et seetae s saanea e s snveeeean 11
DESERIALIZER LVDS AND LVCMOS PINOUT BY CONNECTOR ....cooiitttiiiiieeeieiitietiseesssiitbanesesssssasbanesasssssasssesesess 12
B ad [OF N I AN o o I (07 I 10 ]\ 14
TROUBLESHOOTING ...ttt ettt sttt sttt e s ettt s e e bt e e e s sab e e e s et b e e e s bbessssabaeessbbesssastaesesabaneessbbaneaas 16
N = N | 1 5, 17
BOM (BILL OF MATERIALS) SERIALIZER PCB: ...ttt et 17
BOM (BILL OF MATERIALS) DESERIALIZER PCB:......oiiiiiititiiieieie ettt et 18
SERIALIZER (TX) PCB SCHEMATIC ..ottt ettt sttt seesae st stesteanaeneeneens 19
DESERIALIZER (RX) PCB SCHEMATIC: .. .ottt sttt sttt st st ste e enee e e s 23
SERIALIZER (TX) PCB LAY OUT : ..ttt ettt sttt te s seese e saestesteaseeseeneenseseesseseessessessesseesenns 27
SERIALIZER (TX) PCB STACKUP: ...ttt ettt b bbbt bt s e et e besbeebe e eneenen 30
DESERIALIZER (RX) PCB LAY OUT i ittt ettt sttt bbbttt e bt e st saesbe e e e b e 31
DESERIALIZER (RX) PCB STACKUP:.......o ottt sttt sttt s te e as e et e et st e stesbeate e e eneens 34
National Semiconductor Corporation Date: 9/28/2009

Page 2 of 34



DS921LV3241/3242 Evaluation Kit Users Manual Version 1.0

Introduction:

National Semiconductor's SERDES evaluation kit contains one (1) DS92LV3241
Serializer (Tx) board, one (1) DS92LV3242 Deserializer (Rx) board, and one (1)
standard (~2) meter CAT 6 style cable assembly.

Note: The demo boards are not intended for EMI testing. These demo boards were
designed for easy accessibility to device pins with tap points for monitoring or applying
signals, and additional pads for termination.

The DS921L.V3241/3242 chipset supports a variety of display and imaging applications.
Typical applications include: navigation displays, automated teller machines (ATMs),
POS, video cameras, global positioning systems (GPS), portable
equipment/instruments, factory automation, printers, etc.

The DS92LV3241 and DS92LV3242 can also be used as a 32-bit general purpose
LVDS Serializer and Deserializer chipset designed to transmit data at clocks speeds
ranging from 20 to 50 MHz in dual mode or 40MHz to 85 MHz in quad mode.

The DS92LV3241 serializer board accepts LVCMOS input signals at either 3.3V or
1.8V.
Note: IOVpp must be set to 3.3V for 3.3V input levels or 1.8V for 1.8V input levels.

The LVDS Serializer converts the LVCMOS parallel lines into either two (2) serialized
LVDS data pairs with an embedded LVDS clock on each channel or four (4) serialized
LVDS data pairs with an embedded LVDS clock on each channel.

The DS92LV3242 deserializer board accepts the LVDS serialized data streams with an
embedded clock on each LVDS stream and converts the data back into parallel
LVCMOS signals and clock. Note that NO reference clock is needed to prevent
harmonic lock as with other devices currently on the market.

Suggested equipment to evaluate the chipset include: an LVCMOS signal source, such
as a video generator, word generator, or pulse generator and oscilloscope.

The user needs to provide the proper LVCMOS clock and data inputs to the serializer
and also provide a proper interface from the deserializer output to an LCD panel or test
equipment. The serializer and deserializer boards can also be used to evaluate device
parameters.

National Semiconductor Corporation Date: 9/28/2009
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Refer to the proper datasheet information on Chipsets (Tx/Rx) provided on each board
for more detailed information.

Contents of the Evaluation Kit:

1) One serializer board with the DS92LV3241
2) One deserializer board with the DS92LVv3242
3) One 2-meter standard CAT 6 cable assembly
4) Evaluation Kit Documentation (this manual)
5) DS92LV3241/3242 Datasheet

National Semiconductor Corporation Date: 9/28/2009
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How to set up the Evaluation Kit:

The PCB routing for the serializer input pins (TxIN) have been laid out to accept
incoming LVCMOS signals from a 50-pin IDC connector. The serial interface between
the DS92LV3241 and the DS92LV3242 uses a standard RJ-45 connector and CAT-5/6
cable assembly (small CAT-6 cable provided). The PCB routing for the Rx output pins
(RxOUT) are accessed through a 50-pin IDC connector. Please follow these steps to
set up the evaluation kit for bench testing and performance measurements:

1) A two (2) meter CAT 6 connector/cable assembly has been included in the Kit.
Connect one side of cable to the serializer board and the other side to the
deserializer board. This completes the LVDS interface connection.

2) Jumpers and switches have been configured at the factory; they should not require
any changes for immediate operation of the chipset. See text on Configuration
Settings for more details. From the transmitting test equipment, connect a flat cable
or fly wires (not supplied) to the Serializer board and connect another flat cable or fly
wires (not supplied) from the Deserializer board to the receiving test equipment.
Caution: The LVCMOS input levels should be within the specified range for optimal
performance, not to exceed the absolute maximum rating of -0.3V to (Vpp +0.3V).

Note: For 50 ohm signal sources, add 50 ohm parallel termination resistors R1-R32
on the DS92LV3241 Serializer board and provide appropriate 3.3V LVCMOS input
signal levels into TxIN[32:0] and TXCLKIN.

Note: The Rx board may require the use of LVCMOS buffers to drive 50 ohm inputs
found in some test equipment.

3) Power for the Tx and Rx boards must be supplied externally through Power Jack
(Vop). Grounds for both boards are connected through Power Jack (Vss) (see
section below).

Power Connection:

The serializer and deserializer boards must be powered by supplying power externally
through J7 (Vpp) and J8 (Vss) on the serializer Board and J6 (VDD) and J7 (VSS) on the
deserializer board. Note +4V is the absolute MAXIMUM voltage (not operating voltage)
that should ever be applied to the serializer (DS92LV3241) or deserializer
(DS92LVv3242) VDD terminal. Damage to the device(s) can result if the voltage
maximum is exceeded.

National Semiconductor Corporation Date: 9/28/2009
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Serializer (Tx) Board Description:

The 50-pin IDC connector J1 accepts 32 bits of LVCMOS RGB/generic data (TxINO-
TxIN32) along with the clock input (TCLK).

The SERDES serializer board is powered externally from the J7 (Vpp) and J8 (Vss)

connectors shown below.

For the serializer to be operational,

the Power Down

(PWDNB) switch on S1 must be set HIGH. The board is factory configured (with series

0.1uF capacitors on the LVDS outputs.

Rising or falling edge input clock is also

selected on S1-TRFB: HIGH (rising) or LOW (falling). JP2 is configured from the factory
to be tied to Vpp (3.3V), which sets the LVCMOS 1/O pins to operate at 3.3V logic levels.

The RJ-45 connector P1 (on the bottom side of the board) provides the interface
connection to the LVDS signals to the deserializer board.
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Configuration Settings for the Serializer Board

S1: Serializer Input Features Selection

Reference Description Input =L Input = H S1
PWDNB PoWerDowN Bar | Powers Normal
Down operation )
(Default) HH O0O0OO0OON
BISTEN | BISTENable | BIST mode | BIST mode | g D D u D D D
disabled enabled
(Default) =
TRFB Latch input data | Falling Rising L ? ? ? ? ? ?O
on Rising or Edge Edge [aa) —
Falling edge of | (Default) = ﬁ oo H
TCLK aoESUS
MODE Dual or Quad Dual mode | Quad mode DO >
DB/Q mode (Default)
RES 0O REServed MUST be Not allowed
tied low for
normal
operation
(Default)
V SEL LVDS output Vop | ®440 mVp.p | *850 mVp.p
SELect (Default)
JP2: Serializer Input Features Selection
Reference Description Default External JP2
IOVDD 1.8V input Connected +1.8V (EXT) +1.8V (EXT)
option. to VDD (J7) | /1 el Jp1 (8]
For 1.8V input VDD =34 =34
swing IOVDD is | JP2 |E| VDDIC
connected to VDI
VvDDI. VDDI
must be applied
on JP1 pin 1.

National Semiconductor Corporation
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JP4,VR1: Pre-Emphasis Feature Selection
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Reference Description OPEN CLOSED
(floating) (Path to GND)
JP4 Pre-Emphasis — helps to Disabled — Enabled —
increase the eye pattern no jumper With jumper
opening in the LVDS (Default)
streams by providing current E|JP4 |E|JP4 E|JP4
boost
JP4 & Pre-Emphasis adjustment Clockwise Counter-
VR1 (via screw) Clockwise

JP1 MUST have a jumper to
use VR1 potentiometer.
VR1 = 0Q to 20 kQ,

JP1 +VR1 + 12 kQ) (R34) =
~12 kQ (maximum pre-
emphasis) to

~32 kQ (minimum pre-
emphasis*).

Irre = [1.2/(RrrE)] X 40,

RPRE (minimum) > 12 kQ

*Note: maximum is based on resistor
value. In this case ~32Kvalue is based
on the ~12kfixed resistor plus ~20K 2
maximum potentiometer value. User can
use hundreds of k Ohms to reduce the pre-
emphasis value.

E‘#H

increases
RerE value
which
decreases
pre-
emphasis

sy
VE1

LA
decreases
Rrre value
which
increases
pre-
emphasis

Pre-emphasis user note:
Pre-emphasis must be adjusted correctly based on application frequency, cable quality,
cable length, and connector quality. Maximum pre-emphasis should only be used under
worse case conditions; for example at the upper frequency specification of the part
and/or low grade cables at maximum cable lengths. Typically all that is needed is
minimum pre-emphasis. Users should start with no pre-emphasis first and gradually
apply pre-emphasis until there is clock lock and no data errors. The best way to monitor
the pre-emphasis effect is to hook up a differential probe across the AC-coupling
capacitors for the (+) and (-) inputs of the LVDS channels on the DS92LV3242 Rx demo
board (NOT across the AC-coupling capacitors for the LVDS channels on the
DS92L.V3241 Tx demo board).

National Semiconductor Corporation
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Serializer LVCMOS and LVDS Pinout by IDC Connector

The following two (2) tables illustrate how the serializer inputs are mapped to the IDC
connector J1, the LVDS outputs on the RJ-45 connector P1 pinout.

Note: Labels are also printed on the demo boards for both the LVCMOS input and
LVDS outputs.

TTL INPUT

J1 Pin No. |Symbol
2 TXINO
4 TxIN1
6 TXIN2
8 TXIN3
10 TxIN4
12 TxIN5
14 TxING
16 TXIN7
18 TxIN8
20 TxIN9
22 TxIN10 ILVDS OUTPUT
24 TxIN11 IP1 Pin No|Symbol
26 TxIN12 1 ouUT 0 +
28 TxIN13 2 OUT O -
30 TxIN14 3 OUT 1+
32 TxIN15 4 OUT 2 +
34 TxIN16 5 OUT 2 -
36 TxIN17 6 OUT 1 -
38 TxIN18 7 OUT 3 +
40 TxIN19 8 OUT 3 -
42 TxIN20
44 TxIN21
46 TxIN22
48 TxIN23
50 TxIN24
52 TxIN25
54 TxIN26
56 TxIN27
58 TxIN28
60 TxIN29
62 TXIN30
64 TxIN31
66 TXCLKIN

All Odd Pins|GND

National Semiconductor Corporation Date: 9/28/2009
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Deserializer (Rx) Board:

The RJ-45 connector P1 provides the interface connection for LVDS signals to the
deserializer board.

The deserializer board is powered externally from the J6 (VDD) and J7 (VSS)
connectors shown below. For the deserializer to be operational, the Power Down
(PWDNB) and Receiver Enable (REN) switches on S1 must be set HIGH. Rising or
falling edge output clock is also selected by S1(R FB): HIGH (rising) or LOW (falling).

The 50 pin IDC Connector J1 provides access to the 32 LVCMOS data and clock

outputs.
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Configuration Settings for the Deserializer Board

S1: Deserializer Input Features Selection

Reference Description Input =L Input =H S1
RSVD ReSerVeD MUST be Not allowed Hl eoom
tied low for SEils \
normal L eooe
operation 2B2E
(Default) =%z
RRFB Latch input data on Rising | Falling Edge | Rising Edge
or Falling edge of (Default)
RxCLKOUT
PWDNB PoWerDowN Bar Power Down | Normal
(Disabled) Operational
(Default)
REN Receiver Output Data Disabled Enabled
ENabled (Default)

Output Monitor Pins for the Deserializer Board

JP3: Output Lock Monitor

Reference Description Output =L Output=H JP3

LOCK Receiver PLL LOCK Status | Unlocked PLL LOCKED LocK
Note: _(LED_l will P3 W]
DO NOT PUT A SHORTING illuminate) Lept i DY
JUMPER IN JP3.

National Semiconductor Corporation
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Deserializer LVDS and LVCMOS Pinout by Connector

The following two tables illustrate how the LVDS inputs are mapped to the RJ-45
connector J1 and the Rx outputs are mapped to the IDC connector J1.
Note: Labels are also printed on the demo boards for both the LVDS inputs and

LVCMOS outputs.

JLVDS INPUT

IP1 Pin No.

Symbol

1

INO +

INO -

IN1+

IN2+

IN 2 -

IN1 -

IN3 +

[e<] ] [o2] 621 BN [?8] | V]

IN 3 -

National Semiconductor Corporation

LVCMOS OUTPUT
J1 Pin No. |Symbol
1 RxOUTO
3 RxOUT1
5 RxOUT2
7 RxOUT3
9 RxOUT4
11 RxOUT5
13 RxOUT6
15 RxOUT7
17 RxOUT8
19 RxOUT9
21 RxOUT10
23 RxOUT11
25 RxOUT12
27 RxOUT13
29 RxOUT14
31 RxOUT15
33 RxOUT16
35 RxOUT17
37 RxOUT18
39 RxOUT19
41 RxOUT20
43 RxOUT21
45 RxOUT22
47 RxOUT23
49 RxOUT24
51 RxOUT25
53 RxOUT26
55 RxOUT27
57 RxOUT28
59 RxOUT29
61 RxOUT30
63 RxOUT31
65 RxCLKOUT
All Even Pins [GND
LVCMOS OUTPUT
JP3 pin no. |Symbol

1 LOCK (PLL)
2 GND

Date: 9/28/2009
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Typical Connection and Test Equipment

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

1) Digital Video Source — for generation of specific display timing such as Digital Video
Processor or Graphics Controller with digital RGB (LVCMOS) output.

2) Astro Systems VG-835 - This video generator may be used for video signal sources
for 6-bit Digital TTL/RGB.

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

4) Logic Analyzer or Oscilloscope

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

1) LCD Display Panel which supports digital RGB (LVCMOS) inputs.

2) National Semiconductor DS92LV3241 Serializer (Tx)

3) Optional — Logic Analyzer or Oscilloscope

4) Any SCOPE with a bandwidth of at least 170 MHz for TTL and/or 1 GHz for looking
at the LVDS signals.

LVDS signals may be easily measured with high impedance, low capacitance, high
bandwidth differential probes such as the TEK P6330 differential probes.

National Semiconductor Corporation Date: 9/28/2009
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Typical Applications:

F——— e e e e e — — - F——— e e e e e — —
| Host | | Display
I (PC, Graphics Board, Video Processor) | I (LCD Monitor, LCD TV, Digital TV)
I | I
! oe | 2/4 LvDs | DE
I > | Ppairs | D
I . I E— .
Pixel Data Pixel Data
| Clook >l psozLv3241 .1 > DS92LV3242 |  cpoek Digital
[ Video oc Serializer [*® 1 coccccdP Deserializer Display
bdecccas HSYNC
|| source |HSYNC | 4%
! (LvDs) !
I VSYNC . I | | VSYNC
I | I
I (LVCMOS) I I (LVCMOS)
I | I
I | I
e = J e =
Figure 1. Typical SERDES Application

The chipset supports up to 30-bit color depth TFT LCD Panels. The picture below
shows a typical test set up using a Graphics Controller and LCD Panel.

3 Transmitter Receiver i
| Board Board |
3 | — LCD Panel
Digital RGB (TTL) 3 3
from Graphic 3 LVDS Interface i Digital RGB
Contoller | | |(TTL) to Panel
I I
— [ 00 L
0] E D:,D Contents of Demo Kit
L1

Graphics Controller /
Video Processor Board

Figure 2. Typical SERDES Setup of LCD Panel Application

Date: 9/28/2009
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The picture below shows a typical test set up using a generator and scope.

Transmitter Receiver
Board Board
=
of ... ElEfak] @000 T (@== 5535
f . ggggm%%g Digital RGB i - =5 58858
@@@@DDDD g= Digital RGB 5R88AR0ona00aE
- . ] - ] |[LVDS Interface SoooooooonoEs
Digital Video Source o mo Cable ° ° —
e
I— Contents of Demo Kit

Figure 3. Typical SERDES Test Setup for Evaluation

National Semiconductor Corporation
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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 local Sales

Representative 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. The Serializer board should draw about 150-200 mA with clock and all data
bits switching at 85 MHz in Quad Mode, (Rpre=12 kQ2). The Deserializer board
should draw about 240-265mA with clock and all data bits switching at 85 MHz in
Quad Mode (8pF RxOUT loading).

3. Verify input clock and input data signals meet requirements for V,.min, V,.max,
Viumin, Vigmax, tste, turc), also verify that data is strobed on the selected
rising/falling (RFB pin) edge of the clock.

4. Check that the Jumpers and Switches are set correctly.

5. Check that the cable is properly connected.

TROUBLESHOOTING CHART

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 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 Serializer and
Deserializer boards to make sure that the devices are
enabled (/PWDB=Vpp) for operation. Also check
DEN on the Serializer board and REN on the
Deserializer board is set HIGH.

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
setto 3.3V.

National Semiconductor Corporation

Use a larger power supply that will provide enough
current for the demo boards, a 500mA minimum
power supply is recommended.
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Appendix
BOM (Bill of Materials) Serializer PCB:

DS92L.V3241 Tx Demo Board - Board Stackup Revised: Monday, September 21, 2009

September 21, 2009

Revision: 1

Item Qty Reference Part

1 2 C4C1 22uF

2 2 C5,C2 2.2uF

3 2 C3,C6 0.1uF

4 8 C7,C8,C9,C10,C11,C12,C13, O0.1uF
Cl4

5 8 C15,C16,C17,C26,C31,C34, 22uF
C35,C38

6 8 C18,C21,C22,C25,C28,C29, 0.1uF
C36,C37

7 8 C19,C20,C23,C24,C27,C30, 0.01uF
C32,C33

8 2 JP1JP4 2-Pin Header

9 1 JP2 3-Pin Header

10 2 JP3,JP5 2-Pin Header_open

11 1 J1 IDC2X33_Unshrouded

12 4 J2,J3,J4,J5 IDC2X2_Unshrouded

13 1 J6 2x4 pin Jumper_OPEN

14 2 J7,J8 BANANA

15 1 J9 CONN JACK PWR_open

16 1 P1 RJ-45 8pin_open

17 32 R1,R2,R3,R4,R5,R6,R7,R8,  49.90hm_open
R9,R10,R11,R12,R13,R14,
R15,R16,R17,R18,R19,R20,
R21,R22,R23,R24,R25,R26,
R27,R28,R29,R30,R31,R32

18 1 R33 49.90hm_open

19 1 R34 12.0K, 0402

20 2 R36,R35 332 ohm_open

21 10 R37,R38,R39,R40,R41,R42, 0 Ohm,0402
R43,R44,R45, R52

22 6 R46,R47,R48,R49,R50,R51 10K

24 1 S1 SW DIP-6

25 1 Ul DS92LVv3241

26 1 U2 LM3940/SOT223 open

27 1 VR1 SVR20K

National Semiconductor Corporation

PCB Footprint

CAPIN
3528-21_EIA
CAP/HDC-1206
CAP/HDC-0603

CAP/EIA-B 3528-21
CAP/HDC-0603
CAP/HDC-0603

Header/2P
Header/3P
Header/2P
IDC-66

IDC-2x2
IDC_2x4
CON/BANANA-S

3-terminal thru hole power jack

RJ-45_thru_hole
RES/HDC-0201

RES/HDC-0805
RES/HDC-0402
RES/HDC-0805
RES/HDC-0402

RES/HDC-0805

DIP-12

64ld TQFP

SO0T223

Surface Mount 4mm Square
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BOM (Bill of Materials) Deserializer PCB:

DS92LV3242 Rx Demo Board - Board Stackup Revised: Monday, September 21, 2009

DS92LV3242 Rx Demo Board

Bill Of Materials

September 21, 2009

Revision: 1

Item Qty Reference Part

1 8 C1,C2,C3,C4,C5,C6,C7,C8 0.1uF

2 33 C9,C10,C11,C12,C13,C14, open0402
C15,C16,C17,C18,C19,C20,
C21,C22,C23,C24,C25,C26,
C27,C28,C29,C30,C31,C32,
C33,C34,C35,C36,C37,C38,
C39,C40,C41

3 1 C42 22uF

4 1 C43 2.2uF

5 1 C44 0.1uF

6 9 C45,C46,C47,C54,C55,C66, 22uF
C69,C70,C71

7 9 (C48,C51,C53,C57,C59,C61, 0.01uF
C62,C64,C67

8 9 (C49,C50,C52,C56,C58,C60, 0.1uF
C63,C65,C68

9 2 JP1,JP2 2-Pin Header_open

10 1 JP3 2-Pin Header

11 1 J1 IDC2X33_Unshrouded

12 4 J2,33,J4,35 IDC2X2_Unshrouded

13 2 J6,J7 BANANA

14 1 J8 2x4 pin Jumper_OPEN

15 1 J9 CONN JACK PWR_open

16 1 LED1 0603_green_LED

17 1 P1 RJ-45 8pin

18 2 R2R1 332 ohm_open

19 4 R3,R4,R5,R6 10K

20 10 R7,R8,R9,R10,R11,R12,R13, 0 Ohm,0402
R14,R15,R16

21 1 s1 SW DIP-4

22 1 Ul DS92LVv3242

23 1 U2 LM3940/SOT223_open

National Semiconductor Corporation

PCB Footprint

CAP/HDC-0603
CAP/HDC-0402

CAP/N
3528-21_EIA
CAP/HDC-1206
CAP/EIA-B 3528-21

CAP/HDC-0603
CAP/HDC-0603

Header/2P
Header/2P
IDC-66

IDC-2x2
CON/BANANA-S
IDC_2x4
3-terminal thru hole power jack
0603 (Super Thin)
RJ-45_thru_hole
RES/HDC-0805
RES/HDC-0805
RES/HDC-0402

DIP-8
64ld TQFP
SOT223

Date: 9/28/2009
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Serializer (Tx) PCB Schematic:

A I

E

LAYOUT NOTES:

1) 4 layer board.

2) Use standard FR-370HR.
3) 5% impedance tolerance.

4) Minimum 4 standoffs on each corner of board. (0.156 X 4).

Primary ccmponent side,l oz Cu (layer 1)

_4 e red

Ground plane,l cz Cu (lay:

42.0 mil, Core

Power plane,l oz Cu
_LLEJ e frepred
Secondary o

COMpONEnt

{layer 3)

side, 1l cz Cu (layer 4)

Il c:epreg Material

Tile

DS921V3241 Tx Demo Board - Board Stackup

Document Number

D5921v3241 Tx Demo Board

National Semiconductor Corporation

Date: 9/28/2009
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A E C D E
VDDLOC
xggﬂg; VDDLIc
VDDS0c
D S0c CVDDSTc
VDDPLLOC
gggﬁﬁfzg VODPLL1c
VDDAc ¥y VDDA
=H==EECT REEEEREEREE
Vooie VDDic LAYOUT NOTE:
vss §2,:"55 u EEEERREEEEEEEEE R 100 ohi
gurozggesoessyre P e
ne-og8g
ZZZZROS R AR AARRR traces ouTn ouTon  rEces
ERRER S e e e e Y «OUTD- C8|| o 0.AuF OUTON
TxOU 5 OUT1P
" f’zsagfv a2 | \ovon vop L2 :?gsrs ©OUT1+  €9| 2 DAuF OUT
— Y85 S0 | |gyss vsg 2l V¥Ss s
Ewma Tl 14 TN TA 2 DAuF OUTIN
& TS ;jﬁg}fu — N1 P
Wi o - L2 1 F
5 ——yRs 23 vDDRLL THOUT1+ e
— s ysspiL TXQUT1- N
E VgSDPL.LOc gg VSSPLL VDDA | 2 0AuF OuToN
- WDDPLL VESA AL P
Branig f g 5] Tanis DS82LV3241 TROUTAE ©OUTZ+NC C1B| 2 0AuF_OUT3
2 TaiNt TN1T TXOUT2-INC S -
xOU . o]} M
» TN AL S T TROUT3+NC - £ 2 GWF oS
P THN1E, N0 21 TaN1a TxOUT3-INC
w THIN2 AN 20| TxiN20 VSEL
E ?md e 52 T2t PRE_EMPH
5 TaiNz TxN22 VDD OUT NOTE: P
8 TNz TI2E 64 | o3 o /55 LAYOUTNOTE: s R
Z2Z
twEre  @9-Z0F w differantial 21, g le
S 38858, ,88552 080 12 0 e
EEEEESSEEE R p 'S traces 4y 11 L
5 22—
FAE RS - O 8 e &lg oy EEE
E=hapa b b VR1 7 14
i 7 14
5] 2 8
= 2 Vss
<
s Zi5E| 5406296-1
TxPWDNB SlE8 58 ] e e e Y e e
BISTEN ? -M%I?I Nmru%@*%ﬁ vss
— o b e =1 LAYOUT NOTE:
ODE | LAYOUT NOTE: Mount P1 on bott
3 RSVD VATl Bl PATATAAS T NOTE: Place R45 & RS2
VSEL JEERE a8xZ pedance n backside of
ZEZEZ2Z2Z ZZZ%  requirements or board
FEEER  EEEG  mached tace y
50 ohm single ended = jopgihs RSVD2
impedance Taces required on :
s 45
LAYOUT NOTE: these fraces:
NQ impedance
Sluss DS321 3241 Tx Demo Board - DS32LV3241 Serializer

Document Number
DS821.v3241 Tx Demo Board
L ber 18, 2009

National Semiconductor Corporation
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A B C 1] E
J
xINO xIND
TuND
S PR « TN
5 eff — - Trlh2
] TuN3
g 10 TxIN4 |
A T 1o [z e 0 T
13 14 (4 TNG XINE <6 Ting
15 ip (HETANE N7 Ting
17 g (12 TNE X THNE %
5 0 THNg i 8
19 20 T - TN §
2 2 2 : Txl10%
23 2 N - TN &
25 26 A s . TN125
L o7 s 221 . THM13
20 30 e . TulN14 €
31 32 [ e TIN5,
333 TaNaT . TxIN162
35 36 2 THINTE o waﬂ'q,
37 38 i Ao TN &
e
% Bhes SR s
44 TxIN21 | £
43 44 e - THN21 §
R 45 48 R < Tanzz S
Hi sk i T
51 52 T =5 TXIN25
54 TxIN26 B
% op|fo oy AR 5
57 &g (23 [ANZD N2 Tihiza
g 60 TxIN2S ]
s B0 (H0ETes - TuN23
o A . THN30
ke Al 63 64 : THM31
BS | g5 gg |66 XCLKIN XCLRIG 1 clkn
IDCZX33_Unshrouded
2 vss

VsS ))ﬂ
1
LAYOUT NOTE: tle
1) 50 ohm single-ended impedance reg: ment on these fraces. DS921.V3241 Tx Demo Board - Parallel Input
2) Matched trace length on TxiNG=31, TxCLEIN.

3} Mount R1-R33 as close as physically possibie to U1, L Document Number
DS921V3241 Tx Demo Board 1d

ber 18, 2009

National Semiconductor Corporation Date: 9/28/2009
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g

& g
g
s

VDD
C1 |+ C2 |+ C3 |+

2.
g
£

22@ 2.2? 0.1ul
VSS s

33v

GND
INPUT

QUTPUT

i

5V

MD (heatsini

4

V5SS

CONN JACK PWR_oper|

1.8V option

2
>

ovon

i JP1

oo le osle csle

i

22@“ 22:‘Tr\ 0.1ul
VSS 5 VSS

VDD

VDDLOc

VDD

o _Eﬁj_ﬂ?_hgg}

% VODLOe

.01uF 0. 1uF Place near pin 7 of U1

VSS

VDDS0c % VDDS0C

VDD

L

€35
22uF
.01uF 0. 1uF Place near pin 18 of U1

VSs

VDDPLLOS, ypppy 1.0c

Voo

= =y

C34
22uF
.01uF . uF Place near pin 56 of U1

VSs

VDDAC % VDDAG

LS SO S

22uF
.01uF 0. 1uF Place near pin 26 of U1

Vss

22uF
Place near pin 49 of U1

.01uF D.AuF

Vss

% VODL 1e
ci6
22uF

Place near pin 42 of U1

VDDS1c 5 VDDS1c

VDD aﬁ%z VDDLic
[ A
19 18 _ |+
L.0TuF P.1uF
VSS
sl
[ .
Ak_za 2 _|+ cis
22uF
L.0TuF P.1uF
VSs
VDD

uammb AEZS_L

| 0TuF P.1uF

c3
22uF

VSs

Place near pin 32 of U1

VDDPLLIg, ypppLL ic

Place near pin 53 of U1

=

[Title

DS921.V3241 Tx Demo Board - Power and Decoupling

Document Number
DS821.v3241 Tx Demo Board

Fi September 18, 2009

National Semiconductor Corporation

Date: 9/28/2009
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Deserializer (Rx) PCB Schematic:

A E T 1]
LAYOUT NOTES:
1) 4 layer board.

5 2) Use standard FR-406 or FR-370HR.

3) 5% impedance tolerance.
4) Minimum 4 standoffs on each corner of board. (0.156 X 4).

Primary ccmponent side,l1 oz Cu (layer 1)

_A-5 e e avee 2y

Ground plane,l oz Cu (laver 2}

39.0 mil, Core, Std FR-3T70HR

Power plane,l oz Cu (layer 3)

_4“5 ey e ey o
Secondary component side,l cz Cu (layer 4)

[Ttie

D5921.3242 Rx Demo Board - Board Stackup

iZe

Document Number
D5921 V3242 Rx Demo Board

Fri September 18, 2009 heet 1 of
1] E

National Semiconductor Corporation

Date: 9/28/2009
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) 3 T 0 E
S0 ohm 50 chm
VDDOR1c single-ended single-ended
%ﬁggﬁ ; VDDOR? impedance impedance
VDDLO traces traces
c o -
VDDLOC e
VDDPLL1C 00200 Q0Q0ORR
VDDPLLIC VBDPLL 2 Fohcre cocexc®
VODPLLZS 00— her o ARAAR ARAAAAA
PO VAN
VDDPLL3e < N
vopos Yy VODDC Blelel =
ei2RRRRRl K2sERiEes
vopic H—tOOAS e S S R R E
VDD PE
VoD —e—
vss VS5 U EEEEEE
MBS e | Jwpmme o
. LeEERERSFEEEEREE
g rx0000088%888%23
ﬁ RxPWONB CEXrESSEEEEL R RXOUTIZ -
— DHEWDNG 49 | Wi 5 R 2z
Nos €1 0.1uF 3 e | RPwDNS RxQUT12 31 ROy RrouTi2g
- = - T REN ReQUT13 57 RO e RouT13E
NO- €2 0.AuF 2 7 RO+ RxCUT14 R OOTTE 2 RxOUT148
- 5 a R 2
5 : RxINO- RxCOUT1S = RxQUT15;
wie €3 o4uE i ES- T et %ZQ,L RXOLJT16§_
'  p— o vss |2 oS B
IN1-_ €4 0.1uF E VS5 g | RxQUTTY o
3 RATC VSSA DSe2LVa249 RAOUTIT |22 R OUTIE o0 RXOUTI7S
Iz €S OAuF s ST T Run2+ R}QUT1E 52 ROUTIE o0 ROUT18g
- - - RxIN o] RxdN2- RxCUT19 RrOUTon 00 Rr0UT 19
i Rodh RN+ RxOUT20 R RxQUT20Z
IN2- = \ RxOUT21 =
L8] 2 DAuE g ~Ehe 2o RuN3- RxOUT2! 21— 1500, ot
1| 21 7]
N3+ VDD RxOUT22 R - £
3 . g2 | o 2 R =
N3+ £ 0.1uF = V55 e RaOUT?3 |19 OUT23 €9 RyOUT235
o8 VS5 & lyzop s [1a VS 5
[IENE 0.1uF £3 VDDPLLIE 62 | ooy _ /55 [A7_vDDDe
== v S—og @ W
voo 44 CPEE  EEREER
8553233,032233 40
o BODE S w
= SLOFPEELSEERERES
LAYOUT NOTE:
NO impadance 2 19 S 39
requiremeants or - o
RSVD matched trace o .
RFB__ iangths 8| BERRLBEEEEN
] [ RxFWDNE required on [ 7P e ot =t 7 St o et
LAYOUT NOTE: REN these tracas. =BooppPEoarRe
Mount P2 on bottom. LAYOUT NOTE: del el d - 1|62 |62 |2 [ || & ||
100 ofn H
differential 51 RRARRS RRANY
P2 impedance LAYOUT NOTE: PRy @t
traces N SWDIP-4  Hide R51on ga3pER SpEpp
8 3 9 backside of S%222 33333
Terd 380 00OC
x4 gy 7L e board Egc’éc’é FEEEE
w12 E g RSVD 50 ohm single ended impedance traces
ey e vss
3 7
10 3
sz
9 2
1
=
VSS RJ45 Vss
A B c [

National Semiconductor Corporation
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) 3 T 5 T £
0603 _green LEI
v
JP3
lock  —LOCK 1L il
R et TS R
RxOUT? RxOUT2 RxOUTZ o4
RxouT2 RxOU RxQUTS 5 6
RXOUTA RXOUT4 FxQUT4 7 i
RXOLT4 RXOUTS RoUTE 1 ¢, 19
RuouTS RxOUTE RioUTs 1| 1 12 |3
w RaOUTE 13043 qa 128 o
o < X0 X 1 @
8 RxOUT? 15 15 8 &
B RyOUTS < RxOUTE xOUTE 1 7 sl B
% RaoUTy S5 DuOU I I
g ' RxOUTID FxOUT 102y g
RXOUT10 ST BT |21 2127 &
3 RouT SS—oUTl R P S
RxOUT12 o5 g 284 &
= RxOUTT3 FXOUTT3 E
RxOUT13 RaE T 27 232y =
B RaOUTI4 91595 32Dy B
o x0OUT1S xOUT1531 ;-1
2 RaOUTIS 31 323 B
$ maOUTI8 RxOUTIS ROUTTES |53 39 [ 240 §
£ RxDUTIT, RxOUTT7 3 $
S RxOUT17 AN O35 . 5
% RxOUTIE - a1 37 33 (2 §
xOUT1S RxOUT1939 40,
£ RxOUTIS RxOUT20 RxCUTZ041 | 39 40 £
5 RxOUT20 - 41141 4242y 5
xOUT21 RxOUT2143 [44]
g RxOUT2A RxOUTZ2 RxOUTZ245 | 42 44 ]
RXOLT22 45 1 45 a5 [
< RxDUT23 RxOUT2347 [48]
RxOUT23 oGS TSl 47 48 [
RxOUT24 So—Fsmmsr e UToea] 49 50 -2y
RxOUT25 51 52 224
< RxDUT26 FxOUT2653 )
RxQUT26 RxOUT2T RxOUT27 33 s
RxOUT27 RXOUT28 RaOUTo8r | 55 58 [ 2o
RxOLTZ8 S & 57 53 20
RxOUT28 i XOUT2950 | 20 ap |04
RXDUT0 FXOUT3051
RxOUT30 51 62 —£24
RxOUT3T RxOUT3163 64,
RxOUT31 XCLKOU ACLROUS, | 52 84
RXCLKOUT = = 85 66 (224
1DC2X33_Unshrouded 2
S = = ST O o[F T N =T
vss >>£
LAYOUT NOTE:
1) 50 ohm single-ended impedance requirement on these traces.
2) Matched trace length on RxOUTE-31, RxCLEOUT.
3) Mount C8-C41 as close as physically possible to U1,

National Semiconductor Corporation Date: 9/28/2009
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&

VoD
S voD
ol cale culs
o A o
VSS o yss

g
g
$

’:—_|’:|

g
g
£

GND
INPUT

i

3.3V v

MD (heatsini

VSS

CONN JACK PWR_open,|
w
>

VDD % VDDOR lv>> VODORTe
EI jlsn + 10
.01uF P.1uF Place near pin 9 of U1
VSS
vbD % VDDLOc 5 VDDL0c
Em’ _1:_55 s 56
.0TuF P.1uF Place near pin 61 of U1
VSS
VDD A E ; VDDPLL ’S} VDDPLLIC
Ef bﬂ + C71
.01uF P.1uF Place near pin 1 of U1
VSS
vbD % VDDPLL.B» VODPLLIC
IS AP
.01uF p.1uF Place near pin 64 of U1
VSS

VDDDe % VDDDG

o L

| 01uF . 1uF

+ €35
22uF

Place near pin 17 of U1

VDDAc

o e L

| 01uF p.1uF
V8§

> VDDA

+ C46
22uF
Place near pin 55 of U1

VDD %2 UDDUR?L“>> VDDORZe
E51 jiso s s
.01uF P.1uF PIaDe near pin 26 of U1
VSS
VDD % VDDLic S VDDL fc
_ow s Lo om
.01uF P.1uF PIaDe near pin 16 of U1
VSS
VDD

% I I VDDP ‘-“5‘) VDDPLLZC

.01uF P.1uF PIaDe near pin 40 of
u1

VSS

=

[Title

DS921.V3242 Rx Demo Board - Power and Decoupling

Document Number
DS821.V3242 Rx Demo Board

National Semiconductor Corporation
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Serializer (Tx) PCB Layout:

. +.8V \EKT‘ % WiN 8

Jp1 lll
.
an TKIN
]
OQU JP?I-:I\-'DD
o] vooi

COPYRIGHT @ 2009

MADE IN U.5.

out 0
ouT 1

OUT3/NC

St

..< 3

TECLKIN

s
[ ] ASSY DS92LV3241 TX DEMO  REV

. rev [l

I-JB

National
Semiconductor

+um L) ——a®
B ® ®
=in

ouT2/NC 228

+5V

PWB 551600390-001 REV A
PWB DS92LV3241 TX DEMO REV 1

Rasfg [@rs2
| a0

TOP VIEW

National Semiconductor Corporation

BOTTOMSIDE VIEW

Date: 9/28/2009
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w0

Ll L Ll L]
e

1o ‘o L _

PRIMARY COMPONENT SIDE - LAYER 1 GROUND PLANE (VSS) - LAYER 2 POWER PLANE (VDD) - LAYER 3

. @]
“us
R
Y
..!I
. 0l
e
.-.
3
..ﬂ

.
L]
-
-
.
oo e
te e '+
[H Hd
* @
asssen
e
L] .

|® 10 ‘o0 ‘o]

SECONDARY COMP SIDE - LAYER 4 PRIMARY COMP SIDE - SOLDER MASK (LAYER 1)  SECONDARY COMP SIDE - SOLDER MASK (LAYER 4)

I_ |-|.|.| _I I_ : : |. : _I

PRIMARY COMP SIDE - SOLDER PASTE (LAYER 1) SECONDARY COMP SIDE - SOLDER PASTE (LAYER 4)

National Semiconductor Corporation Date: 9/28/2009
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{ |

o |

8= ()~ Lo [

\ I € -
| t \"...n:,/ \..;._'/ =
L o () 1008
National
Semiconductor

UADE N U5

wrois
iRE=]
oUTE /N :H
ouTs /e 1S

|
|
L -l || |

PRIMARY COMP SIDE - SILKSCREEN (LAYER 1) SILKSCREEN COMP SIDE - SILKSCREEN (LAYER 4)

National Semiconductor Corporation Date: 9/28/2009
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SILKSCREEN - ASSY SIDE 1 —
A 5 OLE CHA
ASSEMBLY SIDE 1 <o) nepmask — assr SIDE 1 COMP SDE, 1 OZ, [ LAYER 1} HOLE CHART
% PREPREG 004 THE cote [ sze || orv [[PLaTED ToL
f GND PLANE, 1 OZ. { LAYER 2 } y T " -
t 7 R S T N N T
! | 1 0Z | 3] * || oaou 33 || wEs t 003
060+ 006 PREFKEG 004 THE = =
.% SOLDER SI0E, 1 0Z. { LAYER 4 ) O | oo B YES t 003
'+ ﬂ‘/ < [ oodr [ as [ ves + o3
ASSEMBLY SDE 7 SLFSCREEN — 455Y SDE 2 X || 0082 :_|| "ES £ .00
: SOLDERMASE — ASSY SIDE 2 B4 || 0128 2 Ho £ .03
A 0.125 4 No  [f.003 - o000
. qL A B 0,158 + || vEs oo
PR C 0.265 2 YES t 005
(T~ THU HOLE SLAT — SEE DETAL -4 [§] 0.032 3 YES b
120 X 033 SLOT — %%
| —
FUlL VP _/ \ 120 % 032 SLOT
M3 X332 5L0T FULL R TP
FULLR TP DETAIL A-4
SCHLE 11
HOTE: 032 DRILL AT SLET CEHTER
-Q— FER NZ DALL FILE
; - .
A HOTES: UHLESS OTHER®ISE SPECIFIED
) 1. PRIMARY COMFOHENT SDE IS SHOWN.
+ . e .’i”’b | F 2. HOLES MARKED " A " AFE TOOLING HOLES, UNPLATED, AND SHALL
+ £ £\ # BE *ONGE* CRILLED.
N AE%
— 3. FABRICATE USING NASTER FILM 551600390001 REV &,
USE GERBER FILE B5TB0APHD FOR BOARD ROUTE
. % +. ACCEPTAELITY SHALL BE BASED ON IPC-&-600, CLASS 2
4 5. WATERIAL: BASE WATERIAL IS FR 3T0HR OR EQUIVALENT.
COLOK GREEM, 0080 4/-.00% INCH NOM. THCKHESS
COPPER CLADDING SHALL BE @ 0Z.
B. FLATING: ALL HOLES AHD COWPUCTIVE SURFACES SHALL BE PLATEDR
y . WITH & NIN. OF 001 INCH COPFER. SURFACE PLATING TO BE ELECTROLESS
HCKEL 0001500/ (MMERSION BILD 000030 (EMG)
HHHHHH,: = '
e oy 7. FABRICATION TOLERAHEES:
é 5 X ﬁ END PRODUCT CONDUCTOR WIDTHS AMD LAND DIANETERS
R M SHALL MOT YARY WORE THAH .02 INCH FROM THE 11 BINEHSIONS
4 X Te OF THE MASTER PATTERN. THE COMDUCTIVE PATTERH SHALL
b ¥ EE FOSITIONED S0 THAT THE LOCATION OF AHY LAND SHALL
4 » EE WITHIN 002 INCH DIAKETER T0 THE TRUE FOSITION OF THE
+ox HOLE IT CIRCUMSCRIEES THE MNIMUM ANNULAR FING SHALL BE
i dadbds 002 HCH. BOW AND TRIST SHALL MOT EXCEED .07 IHCH PER IMCH
g arrenn B. SOLDERNASK BOTH SIDES FER IPC-SM-B40, TYPE A, CLASS B
COLOR—-GREEN, THERE SHALL BE N3 SOLDERMASK ON ANY LAND.
_ . 8. SLKSCREEN THE LEGEND ON EOTH SDES USNG HON CONDUCTIVE
0.000 - 2 EPOXY INK, GOLGR—WHTE. THERE SHALL BE MO IMK GN &HY L&HD.
F § 1. THE .005 TRACES (LAYER 1) TO BE 50 OHM SINGLE EMDED INPEDANCE
THE .0044 TRACES (LAYER 1) TO BE 100 CHM DIFFERENTIAL IMPEDANCE,
AHD THE DIELECTRIC REFERENCED M BOAKD STACK DETAIL 15 SUCESTED.
HATICHAL SEUICOHDUCTOR CORF. HOWEVER, TRACE WDTHS AHD O DELECTRIC THICKHESS
g iy 11 . \
O R T 0.000]  DEapLyant T4 Dedo Beukp MY BE MCRO-UODFIED M ORDER T0 FAERICATE BOARDS TO THE
4 bLCS DHLL Denehie M RECUIRED IMPEGANCE HOWINALS To A TOLERAHCE OF +/= .
1 0HS ¢ A
2,000 ‘ . THE PCE SHALL BE EU. ROHS COMPLIANT
- 0,400
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Deserializer (Rx) PCB Layout:

® L emm

 @T@

2
ﬁai'ﬁn} i

|44 1414

National
copvRishT (C) 2008 & Semiconductor

MADE IN U.S.
ASSY DS92LV3242 RXDEMO  REV, -

s/ I

RECLKOUT |g

(111
- o
SR -0
" . <« W
|

RXOUT J1

PWB 55160uco: vur nuv n

PWB DS92LV3242 RX DEMO REV 1

LLX])

TOP VIEW

BOTTOMSIDE VIEW

National Semiconductor Corporation

Date: 9/28/2009
Page 31 of 34



DS921LV3241/3242 Evaluation Kit Users Manual Version 1.0

ill_

. ote

N\
\

.ﬂ

LTI —

ouuuuuuhl

e
|_‘. .-“-.;-;lum“l
l_

PRIMARY COMPONENT SIDE - LAYER 1 GROUND PLANE (VSS) - LAYER 2 POWER PLANE (VDD) — LAYER 3

. grig S, gug oS8 o 8

. c 0@t eove -
1131 gaen
Gz se gHH
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.. Ik{‘ " .. .
] =i ~7l H 1
o ° _;-" $= e, - o,
’
e . e
H
L]
(1)
-
L1
L1
A L/ L] ) @ [ )
|® S N[ ) ‘9| |® ]
SECONDARY COMP SIDE - LAYER 4 PRIMARY COMP SIDE - SOLDER MASK (LAYER 1) SECONDARY COMP SIDE — SOLDER MASK (LAYER 4)

I_ un —"_ nn _I

L L -

PRIMARY COMP SIDE - SOLDER PASTE (LAYER 1) SECONDARY COMP SIDE - SOLDER PASTE (LAYER 4)
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] wo =y,
W1 E
H2/HC

WIMNE T u e

®
copvment (2) 2008 National
e Semiconductor

w

ASSY DS92LV3242 RXDEMO  REV.,,

(I o— -

PRIMARY COMP SIDE - SILKSCREEN (LAYER 1) SILKSCREEN COMP SIDE - SILKSCREEN (LAYER 4)
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Deserializer (Rx) PCB Stackup:

SOLDERMASKE - ASSY SIDE 1 COMP SIDE, 10Z [ LAYER1)
A PREPREG 004 THK
%WHM,‘I&[M‘ERI]
CORE_.047 THK
78— PWR PLANE, 102, ( LAYER 3 )
060 *+.005

SILKSCREEN - ASSY SIE 2
ASSEWBLY SIDE 2 o nemuask - ASSY S 2

A‘ A
1
.mll.nrnﬂlﬂl ‘\ TR HOLE SLET - SEE DETAL A-A
\—.ulmm
X .0E SLOT FRLL B TYP

FlLL R TYP DETAIL A-A

SCAE ®
MOTE: 02 DRILL AT SLOT CEMTER
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HOTES: UNLESS OTHERWISE SPECFIED

1. PRIMARY COMPOMENT SIDE IS SHOWN.
2. HOLES MARKED " A ™ ARE TOOLING HOLES, UNPLATED, AND SHALL

BE "ONCE" DRILLED.

3. FABRICATE USING WASTER FILN 557800397-001 REV A,

USE GERBER FILE BST7BOAPHO FOR BOARD ROUTE.

4. ACCEPTABILITY SHALL BE BASED ON IPC-A-G00, CLASS 2
5: WATERSAL: BASE MATERIAL IS ISOLA IS410 OR EQUIVALENT.

COLOR GREEM, 0.080 +/-.005 INCH NDM. THICKKESS
COPPER CLADDMG SHALL BE 10Z.

6. PLATING: ALL HOLES AND COMDUCTIVE SURFACES SHALL BE PLATED

WITH A MIH. OF .007 HCH COPPER. SURFACE PLATING TO BE ELECTROLESS
HCKEL .000150% / MMERSION GOLD .000030" (EHG).

7. FABRICATION TOLERANCES:

END PRODUCT COKDUCTOR WIDTHS AND LAMD DIAMETERS

SHALL MOT VARY MORE THAN .002 INCH FROM THE 11 DIMENSIONS
OF THE MASTER PATTERN. THE CONDUCTIVE PATTERW SHALL

BE POSITIONED SO THAT THE LOCATION OF ANY LAND SHALL

BE WITHM .002 INCH DIAMETER TO THE TRUE POSITION OF THE
HOLE IT CIRCUMSCREES THE WIHINUM ANKULAR RING SHALL BE
002 HCH. BOW AMD TWIST SHALL MOT EXCEED .07 CH PER INCH.

8. SOLDERMASK BOTH SIDES PER IPC-SM-840, TYPE A, CLASS B,

COLOR-GREEM. THERE SHALL BE WO SOLDERMASK ON ANY LAKD.

9. SILKSCREEM THE LEGEWD OM BOTH SIDES USMG MON CONDUCTIVE

EPOXRY MK, COLOR-WHITE. THERE SHWALL BE WO IKK OM ANY LAND.

0. THE .005 TRACES (LAYER 1) TO BE 50 OHW SINGLE ENDED WMPEDANCE

THE .0044 TRACES (LAYER 1) TO BE 100 OWM DIFFERENTIAL IWPEDAMICE,
AND THE DIELECTRIC REFERENCED ™ BOARD STACK DETAL IS SUGESTED.
HOWEVER, TRACE WIDTHS AND OR DELECTRIC THICKMESS

MAY BE MICRO-MODIFIED ™ ORDER TO FABRICATE BOARDS TO THE
REQGUIRED IMPEDANCE NOMMALS TO A TOLERANCE OF +/- 10x,

1L THE PCB SHALL BE E.L. ROHS COMWPLIANT.
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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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