DisplayPort Preprocessor FuturePlus® Systems

For use with Tektronix Logic Analyzers

Power Tools for Bus Analysis

» Low cost DisplayPort analysis
» Supports TLA7000-series logic analyzers

» Includes protocol-decode software, probe
configuration software, and automatic logic
analyzer setup software

FS4435 DisplayPort Preprocessor

Key Features

Straightforward, Reliable
> Supports X1, X2, and X4 DisplayPort DisplayPort Analysis
» Data acquisition up to 2.7 GT/s The FuturePlus FS4435 DisplayPort
Preprocessor provides a mechanical,
» Probe Manager software controls FS4435 via USB link and defines electrical and software interface
complex protocol aware filters for use with the logic analyzer between a Tektronix logic analyzer and
the DisplayPort, a digital display
» Quad state LED'’s display instant port activity status interface standard supported by the
Video Electronics Standards
» Powerful Protocol Decode software decodes and displays Main Link Association (VESA). The FS4435 is
and Auxiliary channel activity on the Tektronix logic analyzer used to design and debug computer
motherboards, monitors, home theater
» Choose ¥ size footprint, interposer, or flying leads adapter cables to systems, and silicon chips incorporating
connect FS4435 to your target system DisplayPort technology.
» Probe Manager software allows instant lane reversal and polarity
inversion

Helping you Design Tomorrow’s Computers, Today

FuturePlus Systems is the technology leader in protocol analysis tools for the computer design
industry. Our preprocessors and software help you monitor and verify complex activities on your
advanced-technology computer bus design. FuturePlus systems offerings include bus-analysis
solutions for most popular computer buses. Visit www.futureplus.com for more information.

Tektronix

Embedded Systems
Tools Partner




Main Link Native Tektronix Disassembly

Symbols such as Blanking Start

fample |Timestamp  |DisplayFort DisplayPort and Content PI’OteCtlon
EventCods Mhemanics -
Scrambler Reset appear often in
= < 4895 2,750 nz [FO Stuff Data Symbol Cinclud, FE/FE) [ Stuff Data Symbo] . .
< 4B97 | 3.750 ns | FO Stuff Data Symbol (includ. F5/FE) | Stuff Data Symbol Dlsplayport traffic
< 4895 3.750 ns | FO Stuff Data SymbolCinclud. FS/FE) [ Stuff Data Symbal
< 4893 3,780 ns | FO Stuff Data Symbol Cinclud, F5/FE) | Stuff Data Symbol
< 4900 3,625 ns | FO Stuff Data Symbol Cinclud. FS/FE) | Stuff Data Symbol % /I
< 4901 3,780 ns | FO Stuff Data Symbol Cinclud, F5/FE) | Stuff Data Symbol
< 4902 3.750 ns | FO Stuff Data Symbol(includ, FS/FED | Stuff Data Symbal
< 4903 3.625 ns | PO Stuff Data SymbolCinclud. FS/FE) | Stuff Data Symbal
< 4904 3.750 ns | FO Stuff Data Symbol (includ, FS/FED | Stuff Data Symbal
< 4905 3.750 ns | FO Stuff Data SymbolCinclud. FS/FE) [ Stuff Data Symbal
< 4908 3,750 ns | FO Stu;; Data Symgo} Ejnc]lug. FSJ,jFE% Stu;; Data SymEo%
< 4907 3,625 ns | FO Stuff Data Symbol Cinclud, F5/FE) | Stutf Data Symbo g g g g
< 4908 | 3.750 ns | FO Stuff Data Symbol (includ. F5/FE) |Skuff Data Symbol Horizontal blanklng indicator
< 4909 3.750 ns | FO Stuff Data Symbol (includ, FS/FED | Stuff Data Symbal
< 4910 3.750 ns | FO Stuff Data SymbolCinclud. FS/FE) | Stuff Data Symbal
< 481l 3.750 ns | FO Fixel
< 4512 3.625 nz | FO Paxel PLOZ0 R=16i B=240 P10Z1 R=1€& G=202 B=240 Pl022 R=1&6 G=202
< 4313 3875 ns | BS . B ’I
< 4514 3.625 ns | Content Protection SR CPER
= 4915 3.750 ns | Content Protection SR PSR
< 4316 3,750 ns BS
< 4317 3.625 ns |Harizontal Blanking WEID WB-I0 = Ox10
Harizental Elanking WEID YarticalElanking_Flag = 0
Horizontal Blanking VEID FieldID Flag = 0
Harizental Blanking YEID Interlace_Flag = 0
Horizontal Blanking VEID NoVideStrean_Flag = 0
Harizantal Blanking YBID AudicMute_Flag ='1
Harizental Elanking YEID HOCF Sync Detect = 0
< 4915 3,750 ns | Horizontal Blanking MVID Muid = &0
< 4318 3.750 ns [Horjzonta] E]anking MAUD Maud = 0 EHD Audio
]| « 4920 | <929,250 us [Horfzontal ETanking BE
< 451 3750 ne | FO Frxel o -
T 4332|1625 ng |f0 Pixel The tool gives an index
< 4923 3.875 ns | FO Paxel PO R=10 G=3& B=106 PL R=10 G=36 B=106 P2 R=10 G=36 B=10& P32 R=10 G=3& B=l .
< 493 | 1.5 s | FD Frvel number to each pixel and
< 4925 3.750 ns | FO Paxel ) . )
< 4926 | 3,625 nz | FO Pasel =70 B=129 PS5 R=169 G=168 B=188 Pé R=23% G=155 B=137 P7 R=235 G=1 identifies its color value
< 4927 3.875 ns [ FO Pixel
< 4925 3.625 ns | FO Paxel
< 4923 3,750 ns | FO Fixel P& R=236 G=E7 E <27 0=165 BE=25 P10 R=11% 4=174 E=40 Fll R=140 G=l
< 4930 3.625 ns [ FO Pixel
< 4931 3.750 ns | FO Fixel
< 4932 3,750 ns | FO Paxel P12 R=138 G=142 B=152 P13 R=57 P14 R=10 4=3¢ B=l06 P15 R=10 G
< 4933 3.750 ns | FO Stuff Data Symbol(includ. FS/FE) | Stuff Data Symbal —
< 4934 3,780 ns | FO Stuff Data Symbol Cinclud, F5/FE) | Stuff Data Symbol
< 493% 3,625 ns | FO Stuff Data Symbol Cinclud. FS/FE) | Stuff Data Symbol
< 4936 3,780 ns | FO Stuff Data Symbol Cinclud, F5/FE) | Stuff Data Symbol
< 4937 3.750 ns | FO Stuff Data Symbol(includ, FS/FED | Stuff Data Symbal
< 4935 3.750 ns | FO Stuff Data SymbolCinclud. FS/FE) [ Stuff Data Symbal
< 4933 3.625 ns [ FO Stuff Data Symbol (includ, FS/FED | Stuff Data Symbal \I
< 4340 3.750 ns | FO Stuff Data Symbol (includ. FS/FE) [ Stuff Data Symbol These event Codes are
< 4841 3,780 ns | FO Stuff Data Symbol Ginclud, FE/FED | Stuff Data Simbol ) i
handy for triggering and
logic analyzer post
processing
p y The preprocessor verifies that
J— L= . all lanes carry the same data
sanple 'Eilﬂééﬁlﬁﬁi” [ Lanen 108t | PLansl 108 tf @Lane2 1089t G Lan when the protocol requires it
26812 | - | SEWFT Data Symbo] ] [ T T |
[— <6313 | = | Stuff Data Symbal 000 000 000 Jalel]
<68314 | - [ Stuff Data Symbal 000 oao 000 000
<6BELE | = | Stuff Data Symbal 000 oao 000 000
<6BE1E | = | Stuff Data Symbaol 000 000 000 Jalel]
=BBELT | = Stu;; Data SWEO} 000 oao 000 000
<RB81E |+ [ Stuff Data Symbo 1F7 1F7 1F7 1F7 i i i
e s o u s Pixels are given an index
<GB0 | - | PEE0 R=1S G=31 B=16 PeSl R=18 o=31 B=le  PeEz R=lS G=3l B=lé Pe83 R=18 =31 E=lé 040 040 040 040 ithi
prictle o e e [rra— number within a frame
“hBE22 | - |PEE4 R=5 =18 B=31 P&BS R=h G=18 B=31 P&8E R=5 =18 B=31 P&EF R=5 G=13 B=31 03F _ggi/_ng;/
<BBEL3 | = 040 T
BSR4 |- B 7] 064
<hB3ZE | - |PEEE R=l6 G=5 B=18 P&E3 R=16 o=k B=1& PA30 R=l6 G=5 B=18 Pé51 R=16 0= B=13 03F 03F 03F 03F
<BBEZE | = 040 040 040 040
=RBE2T | - [PESE R=31 G=16 B=f  PE93 R=31 G=16 B=5 PE04 R=31 G=1& B=6  Pe9S5 R=31 G=16 B=5 = 064 O&d 064
63833 |- 0sF 03F 0sF 0sF Stuff Data Symbols only
<GEEZA | - | PE2E R=1% G=21 E=l& PE37 R=18 G=21 B=le Pe3E R=l% G=3l B=l&¢ PE59 R=1E (=31 E=lé 040 040 040 040 q q q
268830 | = 064 064 064 D64 appear when fllterlng is
<6EEIL | = Stu;; Data SWEO% 1FE IFE 1FE _‘EE—-— d bl d
68832 | » [ Stuff Data Symbo 000 Jului] ——lood—
68833 | = | Stuff Data Symbol _— ISable
<6B33 | = | Stuff Data Symbal
<6335 | = | Stuff Data Symbaol 000 000 000 Jalel] |
<6833 | - | Stuff Data Symbal 000 oao 000 000
<6837 | = | Stuff Data Symbal 000 000 000 000
GB35 | = | Stuff Data Symbal 000 000 000 Jalel]
<6B339 | - | Stuff Data Symbal 000 oao 000 000
<6B340 | = | Stuff Data Symbal 000 oao 000 000
<6341 | = | Stuff Data Symbal 000 000 000 Jalel]
<63342 | » | Stuff Data Symbal 000 oao 000 000
<6B343 | = | Stuff Data Symbal 000 oao 000 000
<6344 | = | Stuff Data Symbal 000 000 000 Jalel]
<63345 | > [ Stuff Data Symbal 000 oao 000 000
<6BE46 | = | Stuff Data Symbal 000 oao 000 000
<6347 | = | Stuff Data Symbal 000 000 000 Jalel]
<6B34% | - | Stuff Data Symbal oo 0og oo 000
<6BE49 | = | Stuff Data Symbal 000 oao 000 000
<6350 | = | Stuff Data Symbal 000 000 000 000
<6B351 | = | Stuff Data Symbal oo 0og ] 000
68852 | = |Stuff Data Swmbal 000 oao 000 000




Cross bus display, both AuxPort and Main Link

| System Trigger w | [ Cursor 1w | = # 0 umus Aux Port has

no traffic

DisplayFort
HewF 11 ter

<09 ,875 BS ]
3.750 ns | Content Protection SR
2.625 nz | Content Protection SR
2.750 ns | ES
3,750 nz | Yertical Elanking VBID
Vartical Blanking VBID
Vartical Blanking VEID
Vertical Elanking VEID
Vartical Blanking VBID
Vartical Blanking VEID
Vartical Blanking VEID

VBID now indicates
Vertical Blanking
period. This is the
end of one Frame and
the start of the next

3.750 ns | Vertical Elanking MVID
3.625 ns | Vertical Blanking MAUD

<G0E,250 us | BS ]

3.750 n= | Content Protection SR

3.625 ns | Content Protection SR

3.7%0 nz |BS .

3,750 nz | Vertical Elanking VBID
Vertical Blanking VEID
Vertical Blanking VEID
Vertical Elanking VEID
Vartical Blanking VEID

Event Codes indicate start of
frame and the start of the
very first line. This is Vertical

Blanking End

Vertical Blanking VEID

Vertical Elanking VEID
3.750 ns | Vertical Blanking MVID
3.750 ns [ Vertical Blanking MAUD

<947,750 us [Vertical ETanking BE

750 ns | FO Fixel

525 ns | FOPixel

75 ns | FO Pizel
WB25 ns | FO Fixel
750 ns | FO Pixel
750 ns | FO Pizel
L7580 ns | FO Fixel
750 ns | FO Pixel
525 ns | FO Pizel

All pixel data is 0 so a
black screen is now
being displayed

L7580 ns | FO Fixel
750 ns | FO Pixel
525 ns | FO Pizel
L7500 ns | FO Pixel

7580 nz | FO Pixel
750 ns | FO Pizel
625 ns | FO Fixel
750 nz | FO Pixel
750 ns | FO Pizel
L7500 ns | FO Pixel
128 ns [ FO Fixel
3,625 nz | FO Pizel
3.750 ns | FO Pixel
3,750 ns | FO Fixel
3,750 nz | FO Fizel

A gap in the time stamp
means the DisplayPort
Preprocessor has done
the filtering via the on
board FPGA controlled
by the Probe Manager
SW
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Auxiliary Port Protocol Analysis

|I Curzor 1 v|lU|_| Cursor 2w | = £UL U UE

Aux Port is a
bidirectional half
duplex 1Mb/sec
communication

channel

AuxPort fAuxFort | ALxFort / AuxPort :
anple Address JData Mhemonics Status Byte_CounlStor‘angPD ] sz -
0 [ooool  Joo AU Read request, Address = 00001 Bvte Count = 01 7 00100 1 11 0 ps
T ] oo (L} AL A : [A[a[usMn] 1 11 <00, J50 us
[TITATN]] (1.} I I1r;§ rate= 2.??335 ‘J
2 00002 ] AllE Read reduest, ress = 00002 Byte Count = 01 7 111 : H
2 [oooo0_ 124 Func ACK 7 T~ __ The serial data is de-
000oa a4 Wax lane count = 4 lanes 7 — E - a o
00000 |54 | Enhanced Frane can = 1 7 serialized into a 48 bit wide
4 [ 00600 i) X Read requect, Address = 0000 Eyte count = OL 7 00100 1 11 b d | k d h | .
& | ooooo 01 A ACK 7 aoa10 1 11
aaaan o SET POWER L 10 ; 1 . 7 us an Clocke to t e Oglc
00000 0l Set Power zink ctrl (OPCO wer.1.l) = 00 Mormal operation 7 1 1
& | 00600 [x] AL Write request, Addrezz = 00600 Eyte Count = 01 [ Qo100 1 11 analyzer Thls Wlde bus
7| Qoe00 [i SET PONWER El noLol 1 11 . -
00500 0L Set Power sink ctrl(DPCD wer.1.1) = D0 Mormal operation 3 makeS tnggerlng easy
& [Doooo i) A AT ATT Data bytes written 7 00001
9 [00206 |00 AU Read request, Address = 00206 Byte Count = 01 7 00100 toery
a0 | 00000 EE A ACK 7 nooLn <00, 375 uz |
qooon g5 \«"U_II.TFAGE SWING 'TND EQUF\LIZF\:II'IUN SETTIMGS 7
qooon 55 Voltage Swing lanel = Level O 7 .
oooon | &R Pr‘]e-ernphas1_s 11aneD = Leve'|12 7 Aux Port communicates
00ooa 5 Violtage swing lanel = Lewvel O 7 - .
ooogo |5 Fre-emphasis lansl = Level 2 7 configuration data between the
11 [ 00207 [i] A Read request, Address = 00207 Byke Count = OL T Qo100 1 11 <0 .
12 [Oonon | %5 Tt ACK 7 CiATY] 1 1 monitor and the host PC
aaaan 85 VOLTAGE SWING AWD EQUALTZATIOM SETTIMGS 7 /
Q0ona a5 Voltage Swing Tane? = Lewel 0 7 /
ooooo | 8s Pra-emphasis lane? = Lewel 2 7 //I
ooooo | 8s Yoltage swing lane3 = Level 0O 7 //
0oooo | ss Pre-emphaziz laned = Lewe] 2 7
13 (00002 i) AL Read request, Address = 00002 Byte Counkt = O1 rooLon 1 11 <03,000 ms
14 | 00000 EZ) AL _lACK ] il nooLn 1 11 <00, 375 uz
00000 a4 Max lTane count = 4 lanas 7 1 1
0000 |5 | Erlanced Erane can =1 ‘ Diagnostic mode
15 (00101 [0 A Read request, Address = DOZo—ore Count = O1 7 00100 1 11 00,500 us - . -
16 [O0000 | &4 fu ACK 7 0010 1 11 00,375 us information is
qooon a4 LAWE COUNT SET 7
00000 |34 Lane count set = 4 _ 7 also
00000 |84 Enhanced frame enablﬁg\rerswn 1.1)= enahled 7
17 | 00101 i) AL Weite request, ress = 00101 Byte Count = 01 [ 00100 1 11 <00,375 us 1
1% | 00101 a4 LANE COUNT SET ] o101l 1 11 {DU:DDD us Communlcated
o010l a4 Lane count set = 4 3
0oL0L 4 Enhanced frame enablelversion 1.10= enabled 3 over the AUX
15 | 00000 i) PAux ACK ATT Data bytes written 7 00001 1
20 [ 00100 i) AL Write request, Addrezz = 00100 Byte Count = 01 [ 0a100 11— Port
21 | 00100 oA LIWK BANDWIDTH SET 3 oLo; _— [ =00,125 us
00100 0A Link BY set = 2.7 Ghpz per lane 3 — |
22 [ ooooo o0 A AT ATT Data bytes written [ F=——"T 0001 <00,125 us
23 (00101 i) AL Read request, Address = D0L01 Byte Counkt = O1 7 00100 <00,500 us
24 | 00000 a4 AL ACK 7 nooLn <00, 375 uz
qooon a4 LAWE COUNT SET 7
00000 &4 Lane count set =4 7




Ordering Information
FS4435 — DisplayPort Preprocessor for use with Tektronix Logic Analyzers

One of the following is required to connect the FS4435 to the target system:
FS1032 — ¥ Midbus footprint Cable Adapter

FS1036 — Flying Leads Cable Adapter

FS1040 — Interposer Cable Adapter

Four of the following are required to connect the FS4435 to the logic analyzer:
FS1055 — TLA7Axx / TLA7Bxx Full Channel Probe Cable

Software included:

Probe Manager, runs on a PC or the logic analyzer

Setup files for the Tektronix logic analyzer

Protocol Decoder software, runs on the Tektronix logic analyzer

Logic Analyzer Requirements

» 68 channels required for X1-X4 Main Link, 270 MHz state acquisition.
e 68 channels required for Aux Data, 100 KHz state acquisition.
» The Tektronix logic analyzer connects to the FS4435 with four FS1055 Probe Cables.

FS1032 %2 Size Midbus FS1036 Flying Leads FS1040 Interposer
Cable Adapter Cable Adapter Cable Adapter
FuturePlus Systems Corporation Represented By:

6455 N. Union Blvd. Suite 202
Colorado Springs, CO 80918-5844
Tel: 719 278 3540
Fax: 719 278-9586
Website: www.futureplus.com



