LX16EVKO1
Channel Link Il Ser/Des
Evaluation Kit

Rev 1.0
Oct, 2010

General Description

The LX16EVKOL1 is designed to allow for easy evaluation of the DS92LX1621 and DS92LX1622 Channel Link 11l Ser/Des. This
kit allows for 2 basic methods of evaluation:

1) Users may apply parallel clock, data and I2C commands, and evaluate the power, jitter and cable performance of the
Ser/Des. Or,

2) Apply only a parallel clock and enable BIST mode. This allows the user to easily evaluate the serial link and check
device feature functionality such as receive equalization, SSCG, etc.

The LX16EVKO01 boards uses USB connectors as the serial Channel Link Il inputs/outputs. SMA connectors can also be
attached and configured for serial input/output if other types of the cable are desired.

Features
e 20— 50 MHz support for up to 800 Mbps (default configuration)

= LVCMOS parallel interface: 16-bit data (default) + clock + 2 upstream GPIO

= High speed forward channel + bi-directional control channel + back channel GPIO serialized to 1 pair
e AC Coupled STP Interconnect up to 10 meters in length

= Selectable receive equalization, SSCG, and deserializer output slew rate

= Integrated serial terminations

e @ Speed link BIST Mode and reporting pin

= 12C compatible Serial Control Bus

= Power down mode minimizes power dissipation

e Randomized, DC-balanced and Scrambled data stream with CRC

e >8kV HBM

Applications
= Industrial Displays

= Machine Vision
= Medical Imaging

Ordering Information
PART: LX16EVKO1
Demo boards:

Tx: DS92LX1621-EVK
Rx: DS92LX1622-EVK
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Quick Start Guide:

DS921L X1621 Tx Board:
1. Connect 3.3V DC power and ground of the board to JP1 from the power supply (3.3V on left pin, ground on right pin).
Connect 1.8V DC power and ground of the board to the J3 and J4 from the power supply respectively.
2. Attach the USB cable to the TX board (DS92LX1621) output and to an RX board (DS92LX1622) input.

3. Attach parallel data and clock to the TX board at connector J1. This is typically done with a flat ribbon cable (not
supplied).

DS92LX1622 Rx Board

4. Connect 3.3V DC power and ground of the board to JP1 from the power supply (3.3V on left pin, ground on right pin).
Connect 1.8V DC power and ground of the board to the J4 and J5 from the power supply respectively.

5. Attach the USB cable to the RX board (DS92LX1622) input from a TX board (DS92LX1621) output.

6. Attach parallel data and clock output to the RX board at connector J1. This is typically done with a flat ribbon cable
(not supplied).

Jumpers and switches on both the TX and RX boards have been configured at the factory; they should not require any
changes for immediate operation. See the datasheet for more details.
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Tx Board Configuration Settings

| Function

Component Name
Power Connections
J2 5V DC Optional 5V DC Power Jack. Note: unpopulated by default
J3 1.8V DC 1.8V VDD Power.
J4 VSS Ground.
JP1 3.3vDC 3.3V VDD Power (left header pin), Ground (right header pin)
JP2 VDDIO Input voltage select. Jumper set to 3.3V by default.

Input and Output Connections

38 position wall

Jl header Connect to data input.
USB Connector
P3 (Type-A Female) Connect to Channel Link Il output (default).
J7 and J8 SMA Connectors Connect to Channel Link Il output. Note: unpopulated by default

Control Connections

Power down mode input.
PDB = H, Serializer is enabled (default)

Si:1 PDB PDB = L, Serializer is in power-down mode
12C Mode Select.
M_S = H, Slave Mode — device receives clock and data from local master
S1:2 M_S M_S =L, Master Mode — device generates and drives the clock line
S1:3 RESO Reserved. Keep set to LOW (default)
Connect CAD pin to VSS to have the default device PHY address (default setting).
Connect CAD pin to VR1 pin; then adjust VR4 value to select desired device PHY address.
JP4 and VR3 ID[X] See datasheet for detailed information.
JP8 and J6 12C Interface Leave JP8 unconnected if I2C VDD is provided by an external source. (default).
Others
JP5, JP6, JP7 Other options Do not connect
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Tx Board Bill of Materials

ltem Quantity Reference
1 2Cl1,C12
2 2 C13,C2
3 4 C3,C4,C8,C9
4 2 C5,C6
5 6 C7,C16,C19,C20,C23,C27
6 2 Cl0,C11
7 6 C14,C15,C18,C26,C28,C29
8 5C17,C21,C22,C24,C25
9 2 C30,C31
10 3 JP1,JP3,JP8
11 5JP2,JP4,JP5,JP6,JP7
12 1JP9
13 1J1
14 1J2
15 2J3,J4
16 1J5
17 1J6
18 238,37
19 1P1
20 1P2
21 1P3
R1,R2,R3,R4,R5,R6,R7,R8,R
9,R10,R11,R12,R13,R14,R1
22 18 5,R16,R17,R18
23 1R19
24 1 R20
25 4 R21,R35,R36,R37
26 1 R22
27 2 R24,R23
28 1R25
29 5 R26,R27,R28,R33,R34
30 2 R29,R30
30a 3 R31,R32,R38
31 2 R40,R39
32 1s1
33 1Ul
34 2U2,U3
35 2 VR1,VR2
36 1VR3
37 2 X2,X1
38 1Y1
{ POWERWISE
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Part

2.2uF

0.1uF
10uF_open
0.1uF

0.1uF

22uF

22uF

0.01uF

100pF

2-Pin Header
3-Pin Header
2X10-Pin Header, open
HEADER 19x2

CONN JACK PWR_open
BANANA
2x4 pin Jumper_open

IDC1X4

SMA_open
HSD_2X2_open
mini USB 5pin_open
USB A

49.90hm_open
49.90hm_open
100K _open

10K

0 Ohm,0402_open
82.50hm_open
100o0hm_open
Ferrite Bead

0 ohm_open

0 ohm

1.0K

SW DIP-3
DS92L.X1621
LM1117IMP-
ADJ/SOT223_open
SVR100_open
SVR100K
TP_0402
OSC4/sM

Comments
KEMET
KEMET
nichicon
Panasonic
Panasonic
nichicon
Kemet
KEMET
TDK Corporation
AMP/Tyco
AMP/Tyco
AMP/TYCO
AMP/TYCO

CPU Inc
Johnson

Molex
Molex/Waldom
Electronics Corp
Johnson
Components
Rosenberger
Hirose
AMP/Tyco

Venkel

Panasonic
Panasonic
Panasonic
Panasonic
Panasonic
Panasonic
Murata

Panasonic
Grayhill
National

National
Bourns
Bourns

MFR Part#
399-3714-1-ND
399-1249-1-ND
493-2365-1-ND
PCC2398CT-ND
PCC2277CT-ND
493-2391-1-ND
399-3835-1-ND
399-3189-1-ND
445-1786-1-ND
A26542-ND
A26545-ND
A26580-ND
A26588-ND

CP-002A-ND_open
J147-ND
WM26808-ND

WM2702-ND
J658-ND_open

H2959CT-ND
A31726-ND

P49.9CCT-ND
P100KHCT-ND_open
P10.0KHCT-ND
P0.0JTR-ND_open
P82.5HCT-ND
P100HCT-ND
490-5442-1-ND

P1.0KGCT-ND
GH7182-ND

LM1117IMP-ADJ/NOPB
3214W-101ETR-ND
3224W-1-104ECT-ND

535-10059-5-ND_open
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Tx Board Reference Layout

Top Layer Bottom Layer

aAL. - National
' POWERWIiSE Semiconductor

© National Semiconductor Corporation 2009



Rx Board

Configuration Settings

Component Name Function
Power Connections
J3 5V DC Optional 5V DC Power Jack. Note: implemented by default
J4 1.8V DC 1.8V VDD Power.
JP1 3.3vDC 3.3V VDD Power (left header pin), ground (right header pin)
J5 VSS Ground.
JP2 VDDIO Output voltage select. Jumper set to 3.3V by default.

Input and Output Connections

38 position wall

J7 header Connect to data output.
J9 and J10 SMA Connector Connect to Channel Link Il input. Note: unpopulated by default.
USB Connector
J2 (micro-B, female) Connect to Channel Link Il input.

Control Connections

Si1 RESO Reserved. Keep setto LOW.
I12C Mode Select.
M_S = H, Slave mode — device will accept a clock from a local master

S1:2 M_S M_S =L, Master mode — device will generate a clock and drive a slave device
BIST Enable
BISTEN = H, BIST mode enabled

S1:3 BISTEN BISTEN = L, BIST mode disabled (default)
Power down mode input.
PDB = H, Deserializer is enabled (default)

S1:4 PDB PDB = L, Deserializer is in power-down mode
Connect CAD pin to VSS to have the default device PHY address (default setting).
Connect CAD pin to VR1 pin; then adjust VR4 value to select desired device PHY address.

JP8 and VR3 ID[X] See datasheet for detailed information.
J8 and JP9 12C Interface Leave JP9 unconnected if I2C VDD is provided by an external source. (default).
Others
LED1 PASS PASS output. “ON” when PASS is “H”
LED2 LOCK LOCK output. “ON” when LOCK is “H”
JP6, JP7 Other options Do not connect

© National Semiconductor Corporation 2009
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Rx Board Bill of Materials

ltem Quantity Reference

~NoO o~ WDN PR

10
11
12
13
14

15
16
17

18
19

20
21

22

23

24

25
26
27
28
29
30

v

4 C1,C2,C6,C7

1C3

4 C4,C5,C12,C13

2C8,C11

2C9,C14

2 C15,C10

21 C16,C17,C18,C19,C20,C21,

C22,C23,C24,C25,C26,C27,
C28,C29,C30,C31,C32,C33,
C34,C35,C36

7 C37,C38,C41,C50,C51,C54,
C55

6 C39,C42,C45,C46,C49,C53

6 C40,C43,C44,C47,C48,C52

2 C56,C57

3 JP1,JP3,JP9

4 JP2,JP6,JP7,JP8

2 JP5,JP4

1JP10
171
132

133
234,35

1J6
137

138
2J10,J9

1J11

1LED1

1 LED2

1P1

2 R1,R2

1R3

5 R4,R19,R20,R21,R22

PoOWERWISE
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Part
10uF_open
0.1uF_open
0.1uF

22uF

2.2uF
0.1uF
open0402

22uF

0.1uF

0.01uF

100pF

2-Pin Header
3-Pin Header
2-Pin Header_open
2X10-Pin Header,
open
HSD_2X2_open
mini USB 5pin
CONN JACK
PWR_open
BANANA

2x4 pin
Jumper_open
HEADER 19x2

IDC1X4
SMA_open

mini USB 5pin_open

0402_orange_LED
0603 _green_LED
USB A_open
49.90hm_open
100K_open

10K

10

Comments
nichicon
Panasonic
Panasonic
nichicon
KEMET
KEMET

Kemet

Panasonic
KEMET

TDK Corporation
AMP/Tyco
AMP/Tyco
AMP/Tyco

AMP/TYCO
Rosenberger
Hirose

CPU Inc
Johnson

Molex
AMP/TYCO
Molex/Waldom
Electronics Corp

Johnson Components

Hirose

Lumex
Opto/Components Inc
LITE-ON INC
AMP/Tyco

Venkel

Panasonic

Panasonic

MFR Part#
493-2365-1-ND_open
PCC1731CT-ND_open
PCC2398CT-ND
493-2391-1-ND
399-3714-1-ND
399-1249-1-ND

399-3835-1-ND
PCC2277CT-ND
399-3189-1-ND
445-1786-1-ND
A26542-ND
A26545-ND
A26542-ND
A26580-ND
H2959CT-ND

CP-002A-ND_open
J147-ND

WM26808-ND
A26588-ND

WM2702-ND
J658-ND_open

H2959CT-ND_open

67-1879-1-ND
160-1446-1-ND
A31726-ND_open

P100KHCT-ND_open
P10.0KHCT-ND
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ltem Quantity Reference

31 1R5

32 2 R6,R7

33 1R8

34 6 R9,R10,R11,R16,R17,
34a 1 R23

35 2 R12,R13

36 2 R14,R15

37 2 R25,R24

38 181

39 1Ul

8 PowerRWisE
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Part

0 Ohm,0402_open
82.50hm
1000hm_open
Ferrite Bead
0 Ohm,0402

0 ohm_open
0 ohm

1.0K

SW DIP-4
DS92L.X1622

11

Comments
Panasonic
Panasonic
Panasonic
Murata

Panasonic

any
Panasonic
Grayhill
National

™

MFR Part#
P0.0JTR-ND_open
P82.5HCT-ND
P100HCT-ND_open
490-5442-1-ND
P0.0JTR-ND

P1.0KGCT-ND
GH7184-ND
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Rx Board Schematics

JI5TTA

12

El [ a [ 2 ] ¥
¥ 1o 4 UG DLOZ Uk 1enbity_ ABPUOI |
A
=1 nIeog owa( Xy ZZILXIZ6SA | ¥ m@!
950 15D 55A
JeAEu=Ea] ZZ9L 1650 - preog owa( XY 2291 X1E650 (HOLlLog) =pTs ausuodmos
ol 108 :g TuTm
vas o 55A| s8A 1
! SSA 52 GOA_C gt 73 o 5
£09i ogan v ° alN = 5
LK QI &dr 4n 153 , p=
¥ Y] ar A z g
) H [ asn Ny c
Z Gan 55 M asn <N s m.
0534 - |
s A L ]
dnpo|| €10 N3LSIE L] g
NOS3Y © FrHLNOS3Y aad
405349 ¢ F4lnosad 2
Lo @D
(HoLIoE) a
SpTE ISDTOS NL1MNOS3H d1NOS3d [ =1
OITaA
A A
38
¢ 33 3
Re zgC
P b e
aelg | =g =
b o |
B g
o 75 . S48 < adr
ool wni oF w 0
mmmM anml_._ e dva “» bo L_[5011 =prs amsusducz
MNWSG % |53 201TTA :g Tutm
- @ SSA g E._ % SSA
LLANOM & [H1LnoY T ] — m
0LLNOY MESI DLlLINoY NILS3L = - 3
0L1N0Y agan oA 0534 : Es
£ 2ggan__ Gk . o [F€ 977daaa c
61N0Y MM SN0 lslinoy N3Llsig ETEE & ]
y 5
BN oy ] BUOM  ZzoLxgesa N [ I =1 ¢
20i1qgA__ 9t . s[5 - E
L1N0¥ —rea— Llnoy TNDAAN e
S1nom 00_LLnoY Blnoy aoy THOTGGA o 2
ginoy  BF p L ninos3y r L
SINOM{C— 1oy & [Snod ST =2 - _
FLNON {—2LN0H lrlnoy sSvd dINOSTIH\y ooy ) 10 usdo™WWS  GGA Lty
vlnod 0C - 23 SSvdeY T Py -E- ___L_ SSA = 201aaA
8388590 = 5 ©
m 66SS8325618 SSA ssA| @ ¢ Ldr
553382838 o - :
i — X [ _ z
N WD :835_ P I
WHN m W ;o:_.u -NId VD ¥ VNS NM
oL
33235998 &9 oF - e
YO usdo WIS
| C(C|C|D oo —
553328 B SSA = A K ssA
4 “~F15)s i 50 s | »5290 977dGaA
AT AT AT AN A A
5G9 D BRY ¥ STTIN 22 aqpwogan
0000 uaI- € THIaaA 3H@an
€EScE oS00 _ z 2Haan 2agan
dnda 2o~ usdglyyop P 330aA S0ITaA
+NId 10 M VNS *NIE 2DITTA P
&P 22500A
[

¥

National
Semiconductor

8 PowerRWisE

Printed in U.S.

© National Semiconductor Corporation 2009



I il [ El ¥
Faug] 0V0Z 'Ok Enbry “Kepucyy =g
gl [eog owaq Xy ZZOLXTEESA | ¥ 55A
It
NGO [SIEIEH - PIEDE OWRQ XY ZZ9LXTZEST ¢ ollg e ] B
B : 4 b sdr |
¥l ¢
zaa1 d3v usalb £oapn
Tlwuado
It
C Alla ¥ 9ED .
=9\ 9T par .
T I Z
1031 Q31 abuel ZoFD
5SA T
a| a| 8| 8| a| a| 8| a| 8| 8| 8| 8| 8| 8| 8| 8| a s s
al, Bl 8l 8f She B Bhs Bl Bpo Bl Bp Bh 8L &l 8f Bh &l Bpo 8hs
L= |~ - - R R
gl 8 & 68 & s & & & & & 8 & 8 8 68 8 &8 8
o o o alr o o g o
$.8.8.8.8 8. 8.8.8.8.8 8.8.8.8.3.3.3.3.
554
= ¥12d
L T W Sh
[EE SH
= £L1N0Y
~ <SehLnox
= <Cri1no
o= 0L1noY
I - BLAOY
o 22 W g1now
& o 11N0H
3 T aLnoy
S = << 51n0X
g T << ¥LNOH
T £1N0Y
< ZLNoy
x. << 1LNO
c 0LNOY
= LOIHD
: 00199
=
|
O LOIdD = =
o 00149 8 g
(=]
£dr
Py SO

%AA QIGaA

W

National
Semiconductor

Printed in U.S.

13

© National Semiconductor Corporation 2009

8 PowerRWisE



3 [ a ] El v
¥ 1o ¥ 5oUg] 0L0Z 'O fenbny "ABpUoH SEq HOLIANNOD
< Y3IMO LNdNIAS
gk PIBOQ OWSQ XY ZZILXTZESA o TYNOILAO
A2y Joquiny awnoog | aag
do"HMd MOVI NNOD
Guidno3a(] PUE IBMOd - PIBOE OWS( XY ZZ9LXTZESa
o
_ er
. S5A
SSALC S5A /._HM /._H“ /m updo Iaduwny wd pxg
M M SSA
Lnoudiesussed | Jnpol4nio _.n__. z Mm ]
4nzz : L oo2
8ed T _A nj c E oo~
| ZOFU0 0 = 3 T
|| 2013an < SEIGTA wmﬁc( ndup As°E [ewaixg TYNOILAO = ar
oIqaA =
3 =
+
2 i ESA
y 2 32
OI00N 75 g
HOLVIN9 3y it
. (ne't) aar-oiaan qan UIMO LNANI ) 52 _ | updo phoy, [
AC'E 0L AS 3z uado 4ngj =+ = =
. o = =
(lewseixa) AL e=010aN @ arcaan TYNOILAO m z22 | | =0 ~L = m S =
ar 5= T HEE =
£n .CT L. L. ~ g~ p =
) =T A
SSA o =
1N o ud tesusde | 4npogdnig T NE AEEATA = —
4nzz S5 _ o =
W 1 uadoTD0L¥AS =@
™ 200N & ZOFQWYO O 5=
N TWOTaA = v s TOA =
: —
SSA =3
Lo ud Jesu sasld | 4o 4nLo o
-
s 5 3T e g = r
£ ZOFR(WU0 0 3 b
b
T1d00N S77aA wtm ~ qan M N %
o
) - . m -0
SSA 2l & ESA s
LN jo ud Jesu aog|d ELI N Enliig m m m
4nzg
e T e o HOL1VIN93Y m . w gy I O
ZOFQWLO 0 43IMOd Lndnl (| 52 | updo JhoL
| IHAAN L T @%F\ TaA AZ'} O) AS m Wm z uado™4np} A
WHolLdo | Zcc ~ L M
, - . o= ] L] 90 -
SSA L L o
LN o udesualeglq | JnpgdnEg
4nzz
0so Jl w@\ 3@\ ATTATA YNYNYE
ZOPIWYO 0 5EA _
. 20000 K—Sgggn +——*—* B qon TO0LUAS §5A <537 /.m r r_,
%_._—.c *
S fi\ S5A B WYNYNYE
LN jo ud Jesu aog|d ELIEUT Ay
& mﬁ 1
AN aan <& Fan
150 ¥ mm& Ni
—— Nn% 0 HOLIINHOD
- .Cvcc} L TaA HaMod
1NdNI AZ'L
3 [ a 2 El v

14

National
Semiconductor

8 PowerRWisE

Printed in U.S.

© National Semiconductor Corporation 2009



Rx Board Reference Layout

&)

| M
| M
ot

dastaddiasiiae:

.2.U Wi J0AM

. . . A V34 r00-pezooarec awg
L . . J L .

Top Layer Bottom Layer

@™

15

National
Semiconductor

Printed in U.S.




