AgatePXC, MerlinPXC,
and MerlinMTX
XMC/PMC Graphics
Boards
User’'s Manual

Rastergraf

Rastergratf, Inc.

1810-J SE First St.
Redmond, OR 97756
(541) 923-5530

web: http://www.rastergra f.com

Release 1.3
August 12,2017



Table of Contents

INTRODUCGCTION.....ccciinnnneniiiiccsssssssssssssseccsssssssnssssssscsssssssssssssssssssssssssssssssssssssssssnsassass 0-1
GETTING HELP ...ttt ettt ettt s bt et e e emnesanesaeenae 0-2
BOARD REVISIONS ....iiuiiiiiiiiieiteie ettt sttt ettt et eie e sttt s st st e bttt easesanesasenbeesbeesneemnesanesueenne 0-2
IMANUAL REVISIONS .. .iiiititieitiett ettt et e et et e et ee e et tesseesse e st emeeemeesaeessee st amteanseeneeeseeaseenseenseensesneesaeenseenes 0-2
INOTICES ... ettt ettt et e e et e et e ae e e s e h e et e e et e meeemeeeae e st e et emteemseeseeesee s e enseemseemeesmeeeaeenneenseenseeneenneans 0-3
CONVENTIONS USED IN THIS IMANUAL ....coitiitieiteieeiteet et ee sttt st e sttt enteentesseesseeseensesneeeneesneenseenes 0-4
SIGNAL CONVENTIONS .....cuttttetteteeteeteeitesttesteenteeteenteeteesteesbee bt enseestesstesaeesbeenseenteeneeentesseenbeenbeenseensesnnes 0-5
MEMORY SIZES AND ADDRESSES ......eiuttitttittenttettenteettesttesteenteetesstesaeeseeenteenteenseeseesseenseensesnsesnsesneesseenseenes 0-5
RELATED DOCUMENTS .....ttittiitteiteteeite sttt ettt ett st es et ete st bt e sbeeste et e eatesasesbeenbee bt embeeaeesmeesaeenseenee 0-6

CHAPTER 1 GENERAL INFORMATION ...iiicnissnrrccsssnrecssssassesssssssssssssssssssssssass 1-1
1.1 INTRODUCTION ....eutietietieiteeteeteeteeeteeueesttateeneeeaeesseees e e st eseansesmeesaeeeaeaseenseenseenaeeseeaseeseenseenseeneesneannn 1-2

PMC Users — Please Read ThiS ......cccecviiiiieiiiecieeciieeee ettt sre e eeetveessaeetveessaeeeneennneenens 1-2
1.1.1 AgatePXC Functional DeSCription ..........ccocueriiriiiiiiiinieiieieeteeiee et 1-5
1.1.2 MerlinPXC Functional DeSCIIPtiON .......c.ecvveiuieriieieieieiieeereereere e eenesteesteesaeesseesneseeesreesreenns 1-11
1.1.3 MerlinMTX Functional DeSCIIPtiON.......c..cveiieriieriiiieieeeereecre et e eeeeseeestee e eseeseeseeesreesveenns 1-17
1.2 E4690 GRAPHICS CONTROLLER ~ (AGATEPXC) ..cvviiiiiiiiiciieieeic ettt 1-24
L.2.1 OVEIVIEW ..vvitieiieiieieeiieeite st e it et et e esaeeteesbe e baesseessessaesseesseesseesseassasssesssenseesseessesssesssesseessennes 1-24
1.2.2 SPECITICALIONS ..vviviiiieniieiiieitietieeti et eie et et e teebeebesseeseeesseesseesseesseessessseseesseessesssesssesseenseenes 1-25
1.3 E8860 GRAPHICS CONTROLLER  (IMERLIN) ...eetieuieeiiesiietieteeteeaesnesneeseeenseenseensesssesseeseensesnsennnes 1-26
L TR B0 )53 4 1<, USSR 1-26
L TR T U et X (o) s RSP 1-27
1.4 COMPARISON BETWEEN E8860 AND E4690 ........ccoooiiiiiiiiiiietee et 1-28
1.5 IMAGE CAPTURE AND DISPLAY OVERVIEW .......oeitiiiiiiieniientienieenteeeeeetesaeeseeeneeenseeneeeseesseesseensesnsesnees 1-30
1.6 CX25858 8-CHANNEL NTSC/PAL & AUDIO DIGITIZER ......eeouiiiieiieieniiesiieieeie e 1-33
L.6.1 OVETVIEW ...eeeinienieie ettt ettt ettt ettt ettt e et et et et e et e e bt e st es e emten s e s e b e abesaeeseenteneeneensensenseasees 1-33
1.6.2 PCIE BIIAZINE ... euteteeteetietieieeeete ettt ettt ettt st be et es et e b e st e ete e bt eaeeseent et e neeasenseneeeeeee 1-33
1.6.3 10-bit NTSC/PAL Vide0 DeCOUETS ......ccovierieiiiiiieteiiieeieeeteete ettt sre v eene e eveesveens 1-34
1.6.4 High Performance Y/C Separation ............ccceeevereerieiieriesieniienseeseesesseesseesseesessessnesseesseenns 1-34
1.6.5 Video Processing FUNCHIONS ........c.ccieriieciiiieiieieeie ettt steesteesse e enaesneesaeense s 1-34
1.6.6 High Quality SCAlING ......ccveiiiiieiieieeieeeee ettt 1-34
1.6.7 Fast Locking AlGOTItRiM.........cccuiiiiiiiiieiieie et 1-35
1.6.8 Camera ID and Time Stamp INSEItiON ........c.eeverieriiiiirierieie et 1-35
1.6.9 AUAIO ADCS ..ottt ettt ettt ettt st e e et e b e sbesteeseeseententense s e tesensenees 1-35
1.6.10 Additional FEAUIES ........c.eeeciiiiiieciiieiie e eite ettt ee e et e e e e taeeveeeteeebeeebaeenseesnsaeenseenns 1-35
1.7 ADV7441 A RGBHV/DVI DIGITIZER (AGATE) ...vveeitteeeiieeiieeeetieesiteesreeesseeessesessaeessesssssssssessssessssesses 1-36
1.7.1 TNEOAUCIION ..ottt ettt ettt et e b et s teesve et e esbeesbeessesssebaesseesseensesreesseensennns 1-36
1.7.2 Analog Front ENd .......cccooiiiiiie et 1-37
1.7.3 Standard Definition PrOCESSOT .......ccutiiiieiiiiiieeiieeiieeeeeieeeiee et eeeteeeteeeaeestaesaeessaeenseeans 1-38
1.7.4 COMPONENE PTrOCESSOT ....eeiuvieriiieiiiieriieeiteerteestteeiee et e eieesbeeeaeesbaeebeessbeeesseesnbaesnseesseesnseesns 1-38
1.7.5 VBI Data PrOCESSOT ..ceuviiiiiieiieiiieeiie ettt ettt eite et ette et eteesbaeebeessbaesnseesbaesnseesnsaesnseenns 1-38
1.8 FX3 SUPERSPEED PERIPHERAL CONTROLLER (AGATE)....cccuutertteeuieeieeenieeeieeeieeenseesnseeenseesnseessseesns 1-39
1.9 CX3 MIPI CONTROLLER (AGATE/MERLINPXC) ....cuviiiiiieiieiieieeie ettt 1-40
1.10 uPD720201 USB 3.0 HOST CONTROLLER (AGATE/MERLINPXC) .....occviviiiiieiieiieieieeieeie e 1-41
1.11 89HPES24TOG2 PCIE 2.0 SWITCH .....eeouieiieiieiieieeeiesieestesseessesaeseesseesseenseensesnsesssessesssessessesnnes 1-42
1.12 FLEXIBLE DISPLAY SUPPORT ....ccuttiuttiutesttenttettentteneeeseesseenseenseenseenaesneesseesseeseenseensasseesseansesnsessesnees 1-43
L1201 OVEIVIEW eveiieiiieiiieeeite ettt et ettt e tee e et e etee e beeesteeesbaeesseeessaeessaeessaeesseesnssaenseeensaeanseesnseennseens 1-43
1.12.2 Agate Display Controller FEatures ...........ccoooveiieiiiiiiierieiee e 1-44
1.12.3 Merlin Display Controller FEatures ...........ccoerirereriieiieeeie et 1-46

1.13 STM32F427 INTEGRATED SYSTEM MONITOR (ISM) ....coiiiiiiiiiiiiieiie ettt 1-48



L1301 OVEIVIBW ..ttt ettt ettt ettt ettt sttt ettt et b e n e enennens 1-48

1.13.2 Using the STM32F427 on the Agate or Merlin...........ccoovieviieeiiecienienienieie e 1-48
1.13.3 System Management CONNECIONS...........ecuerrerierierreriereiestteseeaeesaesseesseesseesessessesseesseenes 1-49
1.13.4 Implementing the STM32F427 RESOUICES ......cceeruieruierierrieiieeeeieeieenieeseesessesneesseesseensennes 1-49
1.14 SYSTEM ELEMENTS (AGATE/MERLIN) .....ceottettetieteeresieeseenseessessesssesseesseeseessesnsesssessesssesssessennns 1-50
1.14.1 Power SUPPLY SUDSYSIEM ......eoiuiiiiieiieieei ettt ettt esnee e 1-50
1.14.2 Temperature Monitoring SUDSYSIEIN .......ccuereirieriieiiriereierte ettt 1-50
1.14.3 COOlINE SYSTEIMIS .....ueetieiieiiieeieetieste et ete et ettt teseee st e see e bt et en e eseesseebeeseenseeneesneeeneeeeenes 1-51
1.14.4 STM32F427 Integrated System Monitor (ISM) ........cocovieriiiiniinienieeeeee e 1-51
1.14.5 LED Error Reporting (AZALe) ......cceeruerruirieriierieeie ettt ettt sbe ettt seee e 1-51
1.14.6 LED Error Reporting (MerlinPXC) .....c..coouiiiiiiiiiiiiiiieteeeee e 1-52
1.14.7 LED Error Reporting (MerlinMTX)........cccveciiiieniiiiiienieieeie et esie e 1-52

1.15 AGATEPXC I/O CONNECTIVITY OPTIONS......uuutieiiuueeeeeiteeeeeieeesieeeeesesueeesenseessssesesensseessnneessnneses 1-53
1.16 MERLINPXC I/O CONNECTIVITY OPTIONS .....ooeeeiiureeeeeiteeeeeeeeeeeeieeeeeeeseeeeeeseeseeseeesensseseennneessnneeeas 1-55
1.17 MERLINMTX I/O CONNECTIVITY OPTIONS ......eeeeiuvieeeeiteeeeeieeeeeeireeeeeeaeeeeeeseesesseeesensseseennneeesnneeeas 1-57
1.18 SOFTWARE SUPPORT .....ccccceeiiittreieeeeeeiiiiteeeeeeeeeeeissreeeseeeeesisseseseeeeasisreseseseeasissssssaeseessisssseeeseesnsnes 1-59
1.19 SDL: STANDARD DRAWING LIBRARY (AGATE ONLY) ..eeiiuiiecuieeiieesieeeiieereeeteeeseeeseeesseseseeesseesns 1-60
1.20 OTHER RASTERGRAF PRODUCTS .....oiiuiiiiiiiiiiieieitiieee e eeeeet e e e e e e eeaatee e e e e s e ennaaeeseesseennnnaasseessessnnnes 1-62
1.20.1 ECHPSEIPMC ...ttt ettt ettt ettt et e e s bt e bt eaeente et esneesaeeeeenes 1-62
1.20.2 GEMUNIPMOC .......ooiiiiiiiieeceeee ettt et e et e et e e s et e e s saaeeesenaeeesenaeeesannes 1-62
1.20.3 TOPAZPIMUC.......oiiiiiieiecie ettt ettt et et te et e b e esbeetaesseesbeesbeesseeraeensesreenseenns 1-62
1.20.5 CarTiel BOAIUS .....vviiieeiieiieeie ettt ettt s et e e ettt e e eaaeeesnteeesenaeeesennees 1-62

1.21 REFERENCES ....cciiiieitttieteeeeeeeiitteete e e eeeeetaeeeeeeeeeesttaaeeeseeeeesaaseeeseeeeasiaareseseeeeassssssseeseeesnsrsereeeeeeenntes 1-63
1.22 COMMON ANALOG VIDEO FORMATS ....cuvtiiiiiiiiiitiiiiie e eeeeeeeee e eeeetveee e e e eeeaaeeeeeeeeenaraeeeeeeeeenannes 1-65
CHAPTER 2 SPECIFICATIONS o cceettttetnnneccceceeeeeessssssssccsssssssssssssscsssssssssssssssssssssses 2-1
2.1 CERTIFICATIONS AND STATEMENTS......oiteuutttteeeeeiiitteeeeeeeeeieseseeeeeeeseeiisaseeeeessessssseseeesssssssssseessssssnnnes 2-2
2.2 GENERAL FEATURES ....uuttiiiiiiiiiitiee e e e eeeeee e e e e eeetae e e e e e e ettt e e e e e seesaaaaeeeeesseesataeseeeeeeesnsraseeeseesannnes 2-3
DATA SECURITY evveiiieiieiieeeeeeeeeeesiteeeeeeeeseseusereeessessssssssssssssssssisssesssesssssssssesssesssssssssssessssmmsssssresessssmsssssnees 2-3
CRUCIAL MERLINMTX INOTE ...utttveeiieeiieiiieeeieeeeeeiiiteeeeeeeeessaaereeeeessssssasseeesessssssssesssessssssssssssesssssssssssnees 2-4
2.3 SPECIFICATIONS UNIQUE TO AGATEPXC ...ooiiiiiiiiieeie ettt eeetaare e e eeennes 2-10
2.4 SPECIFICATIONS UNIQUE TO MERLINPXC .......coiiiiiiiiiiie ettt eeeetaee e e eeeavaere e e e eeeennes 2-13
2.5 SPECIFICATIONS UNIQUE TO MERLINMT X ......oiiiiiiiiiiiieieeiieeeee ettt ee e 2-15
2.6 DEVICE CODES .....cooiiittttieeeeeeeeciteeee e e et eeeat e e e e e et e ttaaeeeeeeeeeetareseeeeeeesttraseeeeeeesitasseeeseeesssrsseeeeeeeanses 2-17
2.6.1 PCIVendor and DeviCe IDIS .....coovuuuiiiiiiiieeeeeeieee ettt et e e e s e s seaaseeeesessnnes 2-17
2.6.2 JTAG DEVICE SHIINZS....eeeueieuiieuieetietteieeie et te et et et et setestee st enteenseeneeeseeaseenseenseeneesneesaeenseenes 2-19
2.6.3 T2C ANA SPIDEVICES ...t s e 2-20
2.6.4 USB Vendor and Device IDs (AgatePXC/MerlinPXC) ........ccocveieiinieiieieeeeeeeeeeee 2-25

2.7 AGATEPXC (REV 2) STM32F427 PORT ASSIGNMENT .....cccvtertieerireenereeereenseeesseeesseessseeessessnseessseesns 2-27
2.8 MERLINPXC STM32F427 PORT ASSIGNMENT ......uuuvtiiieeiieiiireeeeeeeeeiiureeeeeseeesisaeeeeesesssssssereesssssnsnes 2-30
2.9 MERLINMTX STM32F427 PORT ASSIGNMENT ....ouvvviiiieiiiiiitieieeeeeeiiareeeeeeeeeeisaereeeeesesssssereeesssssnnes 2-33
2.10 VOLTAGES AND CLOCKS.....ccetttutrteeeeeeieiitreeeeeeeeesiareeeeeeeeesiisreseeeseeesisreseseseeasitsssseesesnssssseseseseesssses 2-36
2.10.1 AgatePXC Voltages and CLOCKS ..........cecuirveiieriieriiiiesieseesie et ereeeeseesreesseesessaessnesseenseenns 2-36
2.10.2 MerlinPXC Voltages and CIOCKS..........ccivieiiiriieiiiiiiieeeesteere et 2-37
2.10.3 MerlinMTX Voltages and ClOCKS.........cceroueiiiriieriiiieiieeiee et 2-38
2.11 E4690 CONFIGURATION STRAPS......ccettturrreeeeeeeeeiirreeeeeeeeeiiisreeeeeeeeesisseseseseessisssssesesesesissssseseseesssises 2-39
2.12 E8860 CONFIGURATION STRAPS......cceeeiurrreeeeeeieiirreeeeeeeeeiiisrereeeeeeesisrsseseseessiisssseseseesssssssesesessssnses 2-40
2.13 VGA DISPLAY TIMING ..ooeiiiiiieiiiieeeeeeeeeeeeee e e e eeeeeteeeeeeeeeeaateeeeeeseesnsaseseeessessssaseseessesssnrssseeesssssnnees 2-41
2.14 VGA MONITOR REQUIREMENTS.......ceteiuuuttteeeeiiiiteeeeeeeeeeeiiateeeeessessssssseeessssssssasssesssssssssssssessssssnnnes 2-42
CHAPTER 3 FRONT PANEL CONNECTORS AND CABLES......rreeeeeeee. 3-1
3.1 INTRODUCTION .....uuuvviiieeeeeeiiireeeeeeeeesetrereeeeeeeseaaareeeeeeeeesaareesseseensaareseseseeasstessseeseeanasrereseseeennssrnnees 3-2
3.2 VGA CONNECTOR (/1V BOARDS) ....tieutieiiiiiieitietieie et steseesteesteenseenteenaesssessaesseenseensesnsesnsesnsesseenseenes 3-6
3.3 MINI DISPLAYPORT CONNECTOR (/2 OR /1D BOARDS).....cutetieeieeiieiieiieie et seeeee et sseennas 3-8

3.4 LVDS CONNECTOR (AGATEPXC/IL) c.uviiiiiiiiieiiieeit ettt ettt et etae v e etaeensaeeaaeeneeas 3-9



3.5 USB CONNECTOR (MERLINPXC/2) ...ccuviiieiiieiiieiieieeeiesieesteereeteeetesteesseesseessessaessaessseseessesssesssessenns 3-10

3.6 MIPI CONNECTOR (MERLINPXC/2) ....cviiiiiiiiieiieiieiiesitesiteie ettt te e aessaesaaesaaesseenseesseesnenseens 3-11
3.7 DVIINPUT CONNECTOR (AGATEPXC/2)..ccuiiiieiieieeieeieitet ettt enae e nneens 3-12
3.8 DVI-I CONNECTOR (MERLINMTX) ....cuuiiiiiiieiieiieieeiesiie st ettt ettt teeae e seeesneenseenseensessaenseens 3-13
3.9 MULTI-FUNCTION I/O CONNECTOR (AGATEPXC/2) ..oooiiiiieiieieeie ettt 3-14
3.9.1 Pinout 50A: Out: VGA; In: MIPI, 2x Audio, 8x NTSC/PAL, RGBHV .......cccecvvirieeenne 3-15
3.9.2 Pinout 50B: MIPI, 8x Audio, 8x NTSC/PAL, RGBHV ......cccccoeiiiiiiieeeeee e 3-18
3.10 DEVELOPMENT CONNECTORS ... .ceeuttetterttetteteaeeenteseeesteanseanseeneesseesseessesaseesesnsesseesseenseansesnsesseesseens 3-19
3.10.1 STM SWD-DP Debug Port Connector (Agate/Merlin)..........ccceveevenirenenenieieieseseee 3-22
3.10.2 STM Mini B Peripheral Port Connector (Agate/Merlin)...........ccccevererenerienieieieeeene 3-24
3.10.3 CX3 UART Access (AgatePXC/MerlinPXC)......ccoiiiiiiiiiieieeeeeee e 3-25
3.10.4 FX3 UART Access (AAEPXC) ....uiiuiiiiiieiieeiie ettt sttt svee st esbeesebeesbeesareeens 3-26
3.10.5 GP I°C Access Header (AgatePXC/MerlinMTX) ........cvoueveeeeeeeeeeeeeeeeeeeeeeeeee oo 3-27
3.10.6 Installing a 3-pin Header at JPO12G2 or JPO12CO .......occvveeieiieieieieeeeee e 3-28
3.11 MULTI-FUNCTION BREAKOUT CABLE (AGATEPXC/2) ..cccuiiiieiieieeiecieseeie et 3-29
3.11.1 Board Side COMNECIOT. ........eeruieierieiiesiiesteesieeteste st esteeteenteeeaeseaessaesseesseessesnsesnnesseesseenseenes 3-30
3.11.2 Multi-mode Analog Graphics Output CONNECLOT .........eecveeveeiieieriienieerieeie e 3-30
3.11.3 NTSC/PAL Video and Audio Input ConNECtor.........cceerueeireieriesienieeieeie e 3-31
3.11.4 RGBHYV INPUt CONNECLOT .....uuieuieiieieieitieitieie ettt etee ittt et eneeeeeestee st esseeaeeeesneesneesaeeneeenes 3-32
3.11.5 MIPI CSI-2 Camera CONMNECTOT ...c.uuierureeiieeiieeeiieeieenteesteeeseesseeeseesseesseesssessssessssesssseesns 3-33
3.12 VGA TO VGA CABLE......ciiiiiitieiteitetetetete sttt sttt ettt sttt et e sttt saene e 3-34
3.13 LVDS CABLE (AGATEPXC/IL) wvieutiiiiiiieitiiieeie ettt ettt te e e ae e st saeeneenveensaeseesnnens 3-35
3.14 DVI-I MULTIFUNCTION BREAKOUT CABLE (MERLINMTX).....cccciiiiiiiiiieeiieiiieeiee e 3-37
BT4.T CL = VGA ettt b e et a et ettt b e sbe bt et et e st e nae b e 3-37
3143 C2 = DVI ettt e a ettt bbbt 3-38
3.15 THIRD-PARTY MINI DISPLAYPORT ADAPTERS ......cooctiriieiietieieniienieenieeneeneeresieesueeseenneennessnenseens 3-39
3.16 MIPI WANDCAM ADAPTER (AGATEPXC/MERLINPXC)....ccueiiririiiiiiiiiiencneneeeeeeeceneee e 3-40
3.17 MERLINPXC PIM VGA ADAPTER.......cccterteiiitiiienitenitentteteeetesitesieesteeneenessnesaeesaeemseensesnnesseenseens 3-44
CHAPTER 4 REAR I/O CONNECTIONS ....uuuiiiiviinrnnrcssnicssnncsssscssssssssassssssssssnsecss =1
4.1 INTRODUCTION ....eouiiiitinitintteieete et ettt stte st te it et eetestte st e bt e bt eaaeeatesbeesbee bt emteeabesbaesbaenbeenbeenbesmaesaeenueenne 4-2
4.2 REAR TRANSITION MODULES (PIM CARRIERS) .....ceeitieriiteriiienireeniteenreenireeneeeesseeesssesnsseensnesnsseeneesnnes 4-6
4.3 RASTERGRAF PIMS.....oiiiiiiiiiiiiiii ettt ettt s ae e 4-8
4.3.1 AAtePXC PIM.....iiiiiiiiiiiiieee ettt sttt e 4-8
4.3.2 MErliNPXC PIM ...oouiiiiiiiiiiiiiiee ettt ettt sttt e 4-12
4.3.3 MErlINMTX PIM ..ooiiiiiiieiieiieee ettt ettt ettt e et s e st ensensensensessennens 4-15

4.4 INON-PIM CARRIERS.......ceetttitieitteiteeeeetesttesteesteenteeateeneasseesseeaseaseaneesaeesseenseenseenseeneesseenseeseensesnsesnees 4-17
4.5 PMC AND XMC DATA BUS CONNECTORS ......ertirtiniiriiriientetententeniesieeseeneessensensessessesseeneensensensensensens 4-18
4.5.1 Connections to PMC Pnl, Pn2, and Pn3 .......coooeiiiiiiieieiee et 4-18
4.5.2 Connections t0 XIMOC PiS....ccuiiiiiiiii ettt ettt e s tae et esbaeebeesnsaeensee e 4-18
4.5.3 Performance EXPECTAtIONS .....c..iicveeiiieiiiieeiieiieesiieesireestteesteeeteeesteeeseesssaeenseessaeenseesnseesseesns 4-18
4.5.4 PMC and XMC Data Bus Connection Table..........cccccveviirienieniieiieienienieeieeee e 4-18
4.5.5 PMC Pnl Connector (except MerlinMTX) ........ccoovieriiiiiiieniieiieieeieeeesreeie e 4-19
4.5.6 PMC Pn2 Connector (except MerlinMTX) .......cccociiriiiiiiieniieiieieeieeeesieeie e 4-20
4.5.7 PMC Pn3 Connector (except MerlinMTX) ........cceovveriiriirieniieiieieeeeeeeeee e 4-21
4.5.8 XMC Pn5 Connector (all DOATdS) .........ceveerieieieiieiiiie ettt 4-22

4.6 PMC PN4 AND XMC PNO I/O CONNECTORS ...c.vertirieriteiienteienienteniesieeteeseessensensesiesiesseeneessensensensessens 4-23
4.6.1 INEEOAUCTION ...uvieiiiiiiieeiie ettt et e et e et e e stteestbeeteeebaeesseeessseesseeessaeanseeenssaenseeenseennsensns 4-23
4.6.2 Applicable Technical Standards ............ccceeoiiiiiieiiiie e 4-23

4.7 THE WONDERFULNESS OF VITA 40.9.....cuiiiiiieieeee ettt 4-25
4.8 VPX SAMPLE IMPLEMENTATION .....ccutiuieuiiuteienientiniesiteueeneestentestesuesseeseeneensessesaessesaeeseeneennensensensensens 4-33
4.9 PMC I/O STANDARD MAPPINGS ....ccertimieiirtinieitntenteientetetesaestesestetesestestesesteeenesteeesesteeesesteneenenaenean 4-34
4.10 PMC PN4 AND XMC PN6 ON AGATE AND MERLIN ......coveiiiiniiniiniieiieneeteteniesie s eneeneennenennennesaens 4-39
4.11 AGATE PMC PN4 CONNECTOR AND WIRELISTS ...c..eeeuterttenieeieeienienieenieenieeieeneeeresiresieesseesesuesnees 4-41
4.11.1 Wirelist: Agate /2 PMC Pn4 to BNC Video Input Connectors...........cccceeeveeeververrereenenns 4-45

4.11.2 Wirelist: Agate /2 PMC Pn4 to RCA Audio Input Connectors ...........coeeeveeeeeevenenennen 4-46



4.11.3 Wirelist: Agate /2 PMC Pnd to DVIINPUL .....ocviieiiiiiieieeeeeeeeeeeeee e 4-46

4.11.4 Wirelist: Agate PMC Pn4 to VGA Ch 1 and 2 (all but /TR)..c..eccvveieeiiiieiieiecie e 4-47
4.11.5 Wirelist: Agate /IR PMC Pn4 to0 RG-101 VGA ......cciooiiiieieeeeeereeee e 4-48
4.12 AGATE XMC PN6 CONNECTOR AND WIRELISTS ....eeeterirenieeieeuenieneenieenseeseeneeeneninesseenmeesesnennnes 4-49
4.12.1 Wirelist: Agate /2 XMC Pn6 to DisplayPort Channel C ...........cccoecvevieiienieneneeieneeee 4-52
4.12.2 Wirelist: Agate /2 XMC Pn6 to DisplayPort Channel D ...........cccoooiviiiiiiiiiiicecee 4-53
4.12.3 Wirelist: Agate /2 XMC Pn6 to USB .....oooiiiiiiiiee ettt 4-54
4.12.4 Wirelist: Agate /2 XMC Pn6 to BNC Video Input Connectors...........cccceeveerereereeneennenne 4-55
4.12.5 Wirelist: Agate /2 XMC Pn6 to RCA Audio Input Connectors..........ccoeeereeeeneesieneeneennenn 4-56
4.12.6 Wirelist: Agate /2 XMC Pn6 to DVIINPUL.....ccoiiiiiiiiiieieeeeee e 4-56
4.13 MERLINPXC PMC PN4 CONNECTOR AND WIRELISTS ......ccuccuimiiniiruiemieneeeeienienieneeereeneensenessensennens 4-57
4.13.1 Wirelist: MerlinPXC /2 PMC Pn4 to DisplayPort Channel C............ccccovevieviircierieneennne, 4-63
4.13.2 Wirelist: MerlinPXC /2 PMC Pn4 to DisplayPort Channel D............ccccovevieeiincievieniennnnn, 4-64
4.13.3 Wirelist: Merlin /2 PMC Pn4 to DisplayPort Channel F............cccccooiviiiiiniiiiieee 4-65
4.13.4 Wirelist: Merlin /2 PMC Pnd t0 USB......ccooiiiiieiee ettt 4-66
4.13.5 Wirelist: Merlin /IR PMC Pn4 t0 RG-101 VGA ......oooiiiieieeeeeeeeeee e 4-66
4.13.6 Wirelist: Merlin /3 PMC Pn4 to BNC Video Input Connectors ...........cccceeeeveereereeneennnnne 4-67
4.13.7 Wirelist: Merlin /3 PMC Pn4 to DisplayPort Channel C.............ccccoiiiiiiiiiiiieee 4-68
4.13.8 Wirelist: Merlin /3 PMC Pn4 to DVI Channel D ........c.ccccoveoiiiiiiecieeieecee e 4-69
4.13.9 Wirelist: Merlin /3 PMC Pn4 to DVI Channel F.........c.ccooiiiiiiiiiiieecece e, 4-70
4.14 MERLIN XMC PN6 CONNECTOR AND WIRELISTS ......cccteuieieientinienuieieeneenetenuesiesseeseeneennesessensessens 4-71
4.14.1 Wirelist: Merlin /2 XMC Pn6 to DisplayPort Channel C...........cccooiiiiiiiniiieeeeee 4-74
4.14.2 Wirelist: Merlin /2 XMC Pn6 to DisplayPort Channel D...........c.ccccevvevieniecenieiiereee 4-75
4.14.3 Wirelist: Merlin /2 XMC Pn6 to DisplayPort Channel F ...........ccccccoevvevienieciiciiiiencee, 4-76
4.14.4 Wirelist: Merlin /2 XMC P16 to USB .....cc.oooiiiieiiiiicieceeee ettt 4-77
4.14.5 Wirelist: Merlin /2 XMC P16 to VGA ......oooiiiieiee ettt 4-77
4.15 MERLINMTX PMC PN4 CONNECTOR AND WIRELISTS.....c..cccceeruerienienieenreeieenneennennenieenmeeneenennnes 4-78
4.15.1 Wirelist: MerlinMTX PMC Pn4 to BNC Video Input Connectors...........ccceevverververeennnnne 4-81
4.15.2 Wirelist: MerlinMTX PMC Pn4 to DisplayPort Channel C............ccccoiiiiiiiiniiieeee 4-82
4.15.3 Wirelist: MerlinMTX PMC Pn4 to DVI Channel D.........c.cccceeviiieiiiiiiieeiie e 4-83
4.15.4 Wirelist: MerlinMTX PMC Pn4 to DVI Channel F .........cccccceoiiiiiiiiciiee e, 4-84
CHAPTER 5 INSTALLING YOUR RASTERGRAF GRAPHICS BOARD........... 5-1
5.1 INTRODUCTION ...cctiruiiritiiietteteeitenitesttenteeteentesaeesaeesaeesseenneeasestsesteesbeesseemsesaeesaeesueenseenneennenunenseeseennes 5-2
5.2 SPECIAL CONSIDERATIONS ....cocutiiietieutinitenitenteenteeteenesueesueesueesseenseemseesnesunenueenseenseenseennessnesueesseenseenne 5-2
5.2.1 POWET REQUITCIMENLS......c.uieuiieiiiiiieitieitiesie ettt ettt ettt ettt e teeteeatesneesneeseeeaeeneeenneas 5-2
5.2.2 VPWR Lottt ettt et aa ettt e et e st e st et e b e teeae st e st e st enseebebeene st eneenean 5-2
5.2.3 Performance Requirement for the CX25858 ........ccooiiiiiiiiiieceeeee e 5-3
5.2.4 POWET SUPPIIES ..eeeeuvieiiieeiieiiiesieeetee et e steeteeebeeeteesstaeesaeessbaeesseesasaeenseesnsseanseesnseeenseesnsseensens 5-3

5.3 UNPACKING YOUR BOARD ....coiiiiiiiiiiiiiiieieiestisie sttt sttt st st 5-3
5.4 PREPARING FOR INSTALLATION ......eoutiuieuieieieniinientteteeitensetentestesteeueeueeuseseessessesaessesaeeneeseensensensensesuens 5-4
S4.1 INEEITUPE SEEHIES .viovvievietieiieieeteseereeste et e te st e stee st esseesbeesseesaesseesseesseessesssesseesseesseensesssenssens 5-4
S54.2 AAAIESS SETNGS ...ecvveevierieiieieetesteieesteeteeteseeestees st esseesbeessesssesseesseesseessesssesssesssesseensesssenssens 5-4

5.5 AGATEPXC SWITCH PACKS AND JUMPERS .......ccoutiitiitntinitenteenieeteeteeetesitenieenieenieeseeemeesieesmeenaeenseenne 5-5
5.5.1 AgatePXC SWItCh PACKS ...cc.eeiuiiiiiiicieciee ettt 5-5
5.5.2 AGAtEPXC JUMPETS .....veeiuiieiiiiieiieeiteete ettt ettt ettt e st e st e st e st e sabeesabeesabeesaree e 5-10
5.5.3 AatePXC PIM JUIMPETS ...ccouviiiiieiiiiiiieniie et eitt sttt st site e st e st e st e sateesabeesabeesnbeesareesas 5-12

5.6 MERLINPXC SWITCH PACKS AND JUMPERS .....cc.ceoiititieitiantieieeieetteeteesteesaee e seesneesaeesseeseensesseesseens 5-14
5.6.1 MerlinPXC SWitCh PaCKS .......eeciiiiiiieiiieiie ettt s re e eveeebaeeavee e 5-14
5.6.2 MErlinPXC JUMPET.......oiitieiieiieieeie ettt ettt ettt et e bt et e ee e saeesaeeneeenes 5-18
5.6.3 MerlinPXC PIM SWitCh PacK........cccocouiiiiiiiiiiiiciceeeceeeeeee e 5-20
5.6.4 MerlinPXC PIM WandCam Header...........coceevviiiiiiiiicieeieeeeceeeeee e 5-21

5.7 MERLINMTX SWITCH PACKS AND JUMPERS .....c..coutruieuieuieienienienieeieeieeeretetentesaesre st eseesaensesaenne e 5-22
5.7.1 MerlinMTX SWiItCh PaCKS .....ccccvuieiiiiiiiieciieit ettt 5-22
5.7.2 MErlinNMTX JUMPELS ....ccvveiieiiieiiieieiiesieeie e ete st e st eteesteesseessessaessaessaeseesseessesssesssesseenseenns 5-24

5.7.3 MerlinMTX PIM Switch and JUMPETS .........ccceeviiriirieiieiieieeee e 5-25



5.8 AGATE OR MERLIN INSTALLATION NOTES .....ooiiutviiiieiiieiiieeeeeeeeeeiareeeeeeeeeeiareeeeeeeeesiansereseseennanneeeeas 5-26

5.9 INSTALLING ON A CPU ..ottt ettt st s e e st e e sateesabeesabeesabeesnbeesaseennneenes 5-27
5.10 INSTALLING THE GRAPHICS BOARD ON A CARRIER ......ceeriieriiieriieniieesieenieesieesieesseesaseesneesneenas 5-31
5.11 REAR I/ CONNECTIONS......cccttetiauteettesttestteseasessesseesseassanseansesssessaesseesessesssesssesseensesssesssessasssenns 5-36
5.12 FRONT PANEL CONNECTIONS ....ceeiutteriteeniteeniieeniteesteesiteesseesuteesseessseesseesseesseesaseesssessseessseessseesns 5-37
5.13 INITIAL CHECKS . ...utteittteeteeetttesteesreesseesseesseessseesseassseessseesssesssseessssesssesssessssesssesssssssssessssessssessns 5-38
5.13.1 AgatePXC/2 and PIM LEDS........cciiiiiiiieiieiieieieieieste sttt ettt sttt esee e ssesae s e 5-38
5.13.2 MerlinPXC/2 and PIM LEDS .........ooooiiiiie et eeeeeeetee ettt et eeaeseeaeeeneeans 5-40
5.13.3 MerlinMTX and PIM LEDS .......coouiiiiuiiiiieciee ettt ettt et e v e eaeseeaeeereeans 5-42
5.14 FINISHING THE INSTALLATION ....ccctteiteeitiesteesteesseessseesseessseesseessseessseessesssessssessssesassesssessssessns 5-43
5.14.1 Connecting to YOUT DISPIAY ......oueiuiriiiiriiitietieit ettt ettt 5-43
5.14.2 ChecKing your DIiSPIAY ......c.cccvevuieiiiiieiieiieie ettt ettt e eetestae e esseessessaessaesseesseesseenns 5-43
5.15 USING A RASTERGRAF BOARD IN A PC....oiiiiiiiiiiiiiieiiecteette ettt sttt s 5-44
5.15.1 Single Graphics BOArd.........ccoecueiieiieiieiieie ettt s ae s enes 5-45
5.15.2 Multiboard OPETration ..........cceecueeiuerierieriiesieeteseesetesteeteeseestessaessaesseenseesesnsessnesseesseenseenes 5-45
5.16 USING A RASTERGRAF BOARD IN A POWERPC .........ooiiiiiiiiiiiiiiiiec ettt 5-45
5.17 FINAL CHECKS ..oieeutteittieeteesteesteesreesseessseesseassseesseassseessssesssesssseessseessssesssessssessssessssssassessssessssessns 5-45
5.18 TEST POINTS ..uttiiitiieiitteeete ettt ettt et e sttt e sttt estte e sttt e sabeessbeesasaeeaseessseessseasssaasssaesssaasssessnsaeansesanseennsensns 5-46
CHAPTER 6 PROGRAMMING ON-BOARD DEVICES AND MEMORIES...... 6-1
6.1 INTRODUCTION ....cccuiiitiieieieetieeiteetteestteeteeetteeteeesteesaseeesseessseessseesnsaeenseesnseeenseesnsaesnseesnsaesnsessnseessens 6-2
6.2 PLDS AND THE AUXILIARY CONTROL REGISTERS .....ccoititiiieiiieeiieiiieeieeeiteeieesbtesteesbeesaneesveeeneees 6-3
6.2.1 PLD AdAIeSss SCAN.....cueiiiuiiiitiiiiieeiieeeee ettt etee et e eetee et e esteeeteeetaeeasesevaeesseseseeensesenraeenseas 6-4
6.2.2 Agate/MerlinMTX U012M6 LC4128ZE a192000p PLD ....c.coovieieiiieiieeeieeeeeeeeeeeiene 6-5
6.2.3 Agate Only: U012C1 LC4256ZE a193000p PLD ......ccoccveieieieieieeeee et 6-9
6.2.4 Agate/Merlin UO12H4 LCA064ZE PLD........ccooiiiiiieieeeeeeeeeteeee et 6-13

6.3 STM32F427 INTEGRATED SYSTEM MONITOR (ISM) ....cviiiiiiiiiiiiieciie ettt 6-15
6.3.1 OVEIVIEW .ttt e et e e et e e e et e e e eeaae e e e etaeeeeetteeeeeaaeeeeeasaeeetteeeeenseeeeenses 6-15
6.3.2 Integrated System Monitor Command SUMMATY ..........ccccceririeienienieniereee e 6-15
6.3.3 Global Command MOGIfIETS ......c..cccuiiiiiiiiriiceee ettt ettt ettt et e et e et e et e eeaeeereeens 6-16
6.3.4 Help COMMAN........c.occuiiiiriieiieiieie ettt et ste et esbe e b e esbessaestaesseeseesseessesseesssesseenseenns 6-16
6.3.5 Informational COMMANAS..........ceeeiviiiiiiiiiiii ettt ettt et e et e v e eeveeereeeveeereeens 6-17
6.3.6 Operational COMMANGS ........cceerueriieiierierierie e eee sttt eteeaesreesseesseeseensesseesneesaeeseenes 6-19
6.3.7 Unsupported COMMANS ..........cecueriuriierierieriieieseesetesee et eteeeteeeaessaesseesseeseensesnnesseesseenseenes 6-28

6.4 THERMAL AND VOLTAGE SENSORS ...ceuttiritieriieenittertteniteesseesiteesseesiteesseesseesseesseessesssessseessseesns 6-29
6.5 NON-VOLATILE IMEMORIES.......cccuttitteiteesreesseesreesoseessseessseessessssessssesssssesssesssssessessssessssesssseesssessns 6-30
CHAPTER 7 ON-BOARD DEVICE PROGRAMMING PROCEDURES............. 7-1
7.1 BOARD PROGRAMMING PROCEDURES ......cevtttttttittieteeteteseseeesesssssssssssssssssssssssssssssssessssssssssssss. 7-2
7.2 SETTING UP A PMA-P AS A TEST FIXTURE ......oiiitiiiiiiiiieeiteeieeeieesiteseieesteeseteesbeesnteesaseeseseesnveesaeeas 7-3
7.2.1 Cut the traces on the back of the PMA-P..........ccoiiiiiiiiieieecs e 7-3
7.2.2 Install header. switch, pullup, and CaPaACILOT..........cceevervieriieieeieriereee et 7-4
7.2.3 Connect Lattice Download Cable to PMA-P JTAG Header...........ccceeevieviiieciiecieeie e, 7-5
7.2.4 Connect the Power Supplies to the PMA-P pOWer pins ........ccccevieiienieiiiceieeereeieeeeeene 7-5

7.3 SETTING UP A PME-P AS A TEST FIXTURE ....c.utiiitiieitieitieeieeeieeeteeeteeeveesveesaveesnveessseesasaesssaesssaenssens 7-6
7.3.1 Trace cuts and Parts CHANGES ........cccueeriirieriieiieie ettt ettt ettt et st esaeeseeenaeeneeeneeas 7-6
7.3.2 Install header and PINS. .......cc.evveecuiieiiieiieie ettt b e aesteesteesbeebeesaesreeereesseenseenseensens 7-7
7.3.3 Connect Lattice Download Cable to PME-P JTAG Header.............ccooovviieiiiiiiiiiicceieecee. 7-8
7.3.4 Connect the Power Supplies to the PME-P pPOWET PINS.......cccecviiieiierieeieeie e 7-8

7.4 INSTALL THE GRAPHICS BOARD ON THE PREPARED CARRIER........ccccuteeiierieeniiienieenreesreennreesseennnens 7-9
7.4.1 Install the Agate or MerlinPXC Graphics Board on the PMA-P........c.cccooevviiiinienienieieeene 7-9
7.4.2 Install the MerlinMTX Graphics Board on the PME-P...........cccooeiiiniiniiiiiieceeeeeee 7-9

7.5 PROGRAM THE STIMB2FA27 ..ottt sttt ettt sttt st e st esabeesanee e 7-10
7.5.1 Obtain an ST-LINK/V2 and Cable ..........ccuieiuiiiiiiiiiiiciie ettt 7-10

7.5.2 Install the ST-LINK/V2 SOTEWATLE ......ocoiiiiiiiiiiiiiieeeeiieeee ettt ettt e enavar e e e e e e snnes 7-10



7.5.3 Program the Image into the STM32F427 .....ccoooiiiiiiieiieieeeeeeeeee et e 7-11

7.6 PROGRAM THE PLIDS ...c..oiiiiiiiiiiiiet ettt et sttt st nbeen 7-13
7.6.1 Install the ISPVIM SOTEWALE.......ccouieiiiiieiiereeie ettt ae e e ae e seenes 7-13
7.6.3 Connect the Program Cable...........ccvvieiiirieiieie et 7-14
7.6.3 Program the PLIDS ........cccieiiiiiiiieeiecieieeie ettt et eeaae e sneesneenseenes 7-14

7.7 PROGRAM THE CX25858 BOOT PROM (AGATEPXC, MERLINMTX) .....vvveiviiiiieeiieeieecreeeiee e 7-15

7.8 PROGRAM THE E4690 OR E8860 VBIOS PROM ......cccoiiiiiiiiiiiieiececteee et 7-16
7.8.1 VBIOS Program using DOS .........cccooiiiiiiiet ettt 7-16
7.8.2 VBIOS Program using WindOWS.........ccccouieiiiiieieieiesie sttt 7-17

7.9 PROGRAM THE UPD720201 FIRMWARE (AGATEPXC, MERLINMTX) .....oeeviiiiiiieeiieiiieeree e 7-18
7.9.1 Firmware Programming EXample..........ccccooiriiieiiiiiiiiii et 7-19
7.9.2 Programming Failure Recovery Procedure............ccoovveviieriieciiniicienieeeiecie e 7-20

7.10 PROGRAM A CX3/FX3 SPI PROM (AGATEPXC, MERLINMTX) .....oovviiiieiiiiieiieeienieere e 7-21
7.10.1 Program the Blinker Program into the FX3 or CX3......cccoeoiieiiiiiiieieeeece e 7-22

CHAPTER 8 SYSTEM SOFTWARE ......iinninnsnninssnnisssasisssasssssssssssssssssssssssssses 8-1

8.1 INTRODUCTION ....uuiiutiiuiinttentienteenteete et sitesttesuee et emteenteeseesbee b ee bt enbeemeeemtesaeesbeesbeenseemteemneestesbeenbeenseennas 8-2

8.2 IDT 8IHPES24TOG2 PCIE SWITCH......cueiitiiiieiieiiieiieeiiesiee ittt ettt sttt ettt et et saeesbeesbeebeeneeenees 8-3

8.3 PERICOM P17C9X130 BRIDGE (AGATEPXC, MERLINPXC) ....cceoitiiiiiiiiiicieciiereee e 8-4

8.4 RENESAS UPD720201 USB CONTROLLER (AGATEPXC, MERLINPXC).....oovviiiiiiiniieniieeieenieeeeeeeen 8-5

8.5 AMD E4690 GRAPHICS CONTROLLER (AGATEPXC) ...eiiiiiiiiiiiiieiiiecieesiteste et 8-6
8.5.1 E4690 WiINAOWS DITVET ....ccuteiuieiieiietieieeie st sieeste et etesteseteseeeteesteesseesaesseesseenseesesnsesnnesnnenes 8-6
8.5.2 E4690 LINUX DITVET......cciiitieiieeiieieieeeie st stees e esteetesteseeesaeeseesseenseessesseesseenseensesnsesnnesnnenns 8-6

8.6 AMD E8860 GRAPHICS CONTROLLER (IMERLIN) .....cutetieuiestienreeteeeeeeeseesseesseenseanseensesssessnesseesseeses 8-8

8.7 CONEXANT CX25858 DIGITIZER (AGATEPXC, MERLINMTX)) ....ooiiiiiiiiieiieeieecee et 8-10

8.8 CYPRESS FX3/CX3 (AGATEPXC, MERLINPXC) .....uoiiiiiiiiieiieeiie ettt 8-11
8.8.1 INSLAIIAtION ...eeiiiiiiiieciie ettt et et e et e e te e e bt e etbeeteeebbeesaeeetbeesaeesaeenaaeentaeenseeenres 8-11
8.8.2 DIIVET INOLES ...uvvieiieeiieeitieeeite ettt etteetteesteeetteesteeestbeeseeastaeeseesssseesteesseenseeessseenssesnsseenseesnses 8-13
8.8.3 Installing a driver that Windows 10 doesn’t liKe...........cccceriririeienieneie e 8-14
8.8.4 USEfUl CX3 PrOZIAIMS. ..cuuietieiiiiiieitietiete ettt ettt ettt sttt et et eatesb e s be e beeaeenaeseees 8-14

8.9 ST MICRO STMB2FA27 ..ottt sttt ettt ettt ettt ettt st st nae e 8-15
8.9.1 USB HOSt Side POt DITVET......cccvieiieiieiieiieieeiesiiesie et ete et esteesteeseebeessesssessaesseeseessesnnas 8-15
8.9.2 Terminal EMUIAtOr........cciiiiiiiieiieieeieeeee ettt et et e e se e e ennesnnes 8-16
8.9.3 SWD-DP DebUZZET POIt .....ooueieiiiiieiieieeieee ettt seenseennes 8-19
8.9.4 DfuSe USB device firmware UPGrade .........ccceevververienieeiieeie e sienieenee e eve e seeesseesseenseennes 8-22
8.9.5 ST Micro STM32F4DISCOVERY Demo Board...........cccceeeiieiiieeiieeiieeie e 8-22

8.10 INSTALLATION PROCEDURE FOR WINDOWS ......cciiiitiiitiriieieeiiesieenteeteeneeeeeesseesseenseensesneesneeseeeneeenes 8-23

8.11 INSTALLATION PROCEDURE FOR LINUX .....eccttiiiiiiiitieiiieie ettt ettt s 8-25

CHAPTER 9 NOTES FOR AGATEPXC REV 0&1.......cccccovnnnnnnnnnneiiccssssscnanssssecccns 9-1

9.1 INTRODUCTION ...cutiriiiitetientteteeetenitenttenteesteemsesaeesueesseesseenneeasestseste e beesseemsesanesaeesueenseenneessesunenseenseennes 9-2
L2 B 2= £ T PR UTRURUO 9-2
L2 R =) 2 £ T 1 R PR UTRUUU 9-2

9.2 MULTI-FUNCTION I/O CONNECTOR (AGATEPXC/2 REV 1) .eiitiiciiiiieeeiee ettt 9-3
9.2.1 SDR50 Pinout: DVI In, RGB In, USB 3.0, 8x Audio/Video In ........cccoeveieiecieiienieeeeneen 9-4
9.2.2 CX3/FX3 SPI PROM Programming Application NOE ........ccecceeruierieneeneeieeieeieseeesieeeeeeeens 9-7

CHAPTER 10 TROUBLESHOOTING.....cvrettiieiccssssscsnnsssssccsssssssssssssssscssssssossassans 10-1

10.1 GENERAL PROCEDURES .....c..eeittiiiiiinitenitettettetteetesieesieesseesaeenessaesueesueesseenseenseeasenseenseeseennesanenanes 10-2

10.2 DEALING WITH THE PCIBUS ...coiiiiiiiiiii ettt e 10-3

10.3 MAINTENANCE, WARRANTY, AND SERVICE ......c.cuvvviiiieeiiiiiireeeeeeeeeiiirreeeeeeeeeeianeeeeeseeesesnnseeesesensnes 10-3
10.3.1 MAINEENANCE ....vveevvieeieiieiieetieesteeetieestbeeteeesteeeteeeteeesseeessaeaseeesseesesssssaasesssasesessssesasenans 10-3
10.3.2 WAITANLY ..ttt ettt ettt ettt e b et e ae e et saeesaeesae e st emteenseeseeeseeseanseensesneesneesneeneeenes 10-4
10.3.3 RetUIN POIICY ..ottt ettt et et e e 10-4

10.3.4 Out Of WarTanty SEIVICE......cc.uerueeruierierieriieiieie et ettt sttt ettt sttt e sbe ettt st st e sbeeneeenee 10-4



Tables

Table 1-1 Feature COmMPATiSON........cccuieriierireiiieeieerieeneeereeereereesseeeseessseesaessseeseessnes 1-22
Table 1-2 Feature Comparison between E8860 and E4690...........cccccocvevviviniiniennnnne. 1-28
Table 1-3 GFXBench 3.0 Comparison between E8860 and E4690 ...............c.cccue....... 1-29
Table 1-4 AgatePXC Capture Capabilities ..........ccccerviereerieriineeiiniereeieneeneeeeeeee 1-30
Table 1-5 MerlinPXC Capture Capabilities........c.cccccuveeriieeriieeiiieeieeeie e 1-30
Table 1-6 MerlinMTX Capture Capabilities.......ccccceeuveeririeerieeeiieeeieeeiee e 1-30
Table 1-7 Display Options for Agate and Merlin...........ccceeeveeviieniieniencieecieeieeeeee. 1-43
Table 1-8 Maximum pixel rates for 4, 2, or 1 lane(s) at 2.7-GHz link rate................... 1-44
Table 1-9 Maximum pixel rates for 4, 2, or 1 lane(s) at 2.7-GHz link rate................... 1-47
Table 1-10 Maximum pixel rates for 4, 2, or 1 lane(s) at 5.4-GHz link rate................. 1-47
Table 1-11 STM32F427 Feature UtilNZation..........ccceevuiiiiiniiiiiieniieiiecieeee e 1-49
Table 1-12 AgatePXC/2 BIST TeSt NOAES......ccouieriieriieiieeiieeieeeiie et eeve e eee e 1-51
Table 1-13 MerlinPXC/2 BIST Test NOdES......cceeruirieriiiiriieieeieeeseeee e 1-52
Table 1-14 MerlinMTX BIST Test NOAES........coeeruirieriininiienieeiecierieeeeeeseeee e 1-52
Table 1-15 AgatePXC Version Feature Summary.........ccccoooveveeviniininnencneceneee. 1-54
Table 1-16 MerlinPXC Version Feature SUMMArY .........cccceovereevienieneenenieneeieneenne 1-56
Table 1-17 MerlinPXC Version Feature SUMmMAry ..........cccccceeeeveeeeieeniiieenieeesree e, 1-58
Table 1-18 SDL Hardware Function SUppPOTt.........cceeeeveevvieriieiiieniieiieeie e 1-61
Table 2-1 Rastergraf Ruggedization Levels Chart...........ccccccoeviiiciiiiieiiiiiniecieeeee, 2-8
Table 2-2 ESD Protection COVEIAZR.......ccouveruiieiiieeiiieieeiieeiierieeeiteenieesreeieeeveeeeesneeenne 2-9
Table 2-3 PCI Vendor and Device IDS .......cccuvieeiiiiiiieeiie e 2-18
Table 2-4 JTAG Scan Code Information............cceeevveeeeiieeciieeiieecee e 2-19
Table 2-5 AgatePXC (Rev 2) I’C Slave Device Addresses..........oweeeeereeeerevreresenne. 2-21
Table 2-6 AgatePXC (ReV 2) IXC MASLEIS..........v.eeeeeeeeeeeeeeereeeeeeeeeeeeseeses e 2-22
Table 2-7 AgatePXC (ReV 2) SPI DEVICES ......ccvuieiiiiiiieiieeiieeieeeiie et 2-22
Table 2-8 MerlinPXC I’C Slave Device AddIesses ............o.oveeveeveerrsreeeereesrsennns 2-23
Table 2-9 MerlinPXC T2C MASETS ......vv.veveeeeeeeeeeeeeeeeeeeeeeeseeseseeeeeseeseseeesssesssssseees 2-23
Table 2-10 MerlinPXC SPI DEVICES.......covuiiiiiiiiiiiieiieeiee e 2-23
Table 2-11 MerlinMTX I°C Slave Device Addresses .............oowuvweeeereerreeereesrseenenn 2-24
Table 2-12 MerlinMTX TC MAaSLETS ..........ov.oveveereeeereeeeeeeseeeeeeees s seeseeneae 2-24
Table 2-13 MerlinMTX SPI DEVICES.....cc.cevueriiriiriiniieieeieeiienieeie et 2-24
Table 2-14 Cypress FX3 and CX3 USB ID Codes........ccceevviiriieniieiienieeiieeieeeee e 2-26
Table 2-15 Agate STM32F427 Port Bit AsSIZNMENt ........ccccoceevienierieneenenieneeiene 2-27
Table 2-16 MerlinPXC STM32F427 Port ASsignment ............cccveeeveeerveeenveeeneveeennne 2-30
Table 2-17 MerlinMTX STM32F427 Port ASSIZNMENt ..........ceevvveerveeerrieerreeeeree e 2-33
Table 2-18 Agate Voltages and ClOCKS .........cceevierriieriieiiieeieeieecee et 2-36
Table 2-19 Merlin Voltages and CIOCKS .........ccoevieiiieiiieiieiieiiecieeeeee e 2-37



Table 2-20 Merlin Voltages and CIOCKS .........cccecuieiiieriieiiecieeiiecie e 2-38

Table 2-21 E4690 Configuration Straps ........ccceeecveeriereeeriienieeiiieeieesieesreesseesseeseesnnes 2-39
Table 2-22 E8860 MLPS Configuration Straps..........cccceevueerveeriienieeniienieenieesieeeeeeees 2-40
Table 2-23 E8860 Standard Configuration Straps........cccceceeveveevienieneenieneeneenieneenne 2-40
Table 2-24 BIOS Display Timing Specifications .........cccceeevveeerieeriieeniieenieeesvee e 2-41
Table 2-25 VGA/Windows Platform Display Timing Specifications.............cc......... 2-41
Table 2-26 SDL Platform Display Timing Specifications (AgatePXC Only).............. 2-41
Table 3-1 Analog (VGA) Video Connector PINOUt...........cccceeveiiiieiiiiciienieeieeieeee 3-7
Table 3-2 Mini DiSplayPort .........c.ooouiiriiiiiiiecieee e 3-8
Table 3-3 LVDS Front Panel Connector (AgatePXC/1L)..c..coooiiiiiiiiinieniieieeieeeene 3-9
Table 3-4 MerlinPXC/2 USB Connector - USB 3.0 Type Micro AB .........ccccceuveeneee. 3-10
Table 3-5 MerlinPXC/2 MIPI CSI-2 Input Connector ...........ccceeeveereeecveereeereeneeeennenn 3-11
Table 3-6 AgatePXC/2 Rear [/O DVI-D Connector..........cccueevveerieenieenieenieeeieeneeenes 3-12
Table 3-7 DVI-I Connector as used on MerlinMTX PIM ......c.cccoceeviiiiniininienieenne 3-13
Table 3-8 AgatePXC/2 Multi-function I/O Connector Pinout 50A............ccccocveveennne 3-17
Table 3-9 AgatePXC/2 Multi-function I/O Connector Pinout 50B............cccoceveennene 3-18
Table 3-10 Wirelist for SWD Cable and Cable End Breakout...........cccccocoininnnnen. 3-23
Table 3-11 CX3 UART 2mm Header (JPO12CO)......ccceevvieiieeiieiieieeieeieeveeiee e 3-25
Table 3-12 FX3 UART 0.50” Header (JPO12J3)....ooiiiiiiiiieeeeeeeceeeee 3-26
Table 3-13 GP I°C 2mm Header (JPOTI2G2).eueeiieeeee et 3-27
Table 3-14 Multi-mode Analog Graphics Output Connector............ceceevveevvereeneenenne 3-30
Table 3-15 NTSC/PAL Video and Audio Input Connector...........ccccceeveveevuerueneennenne 3-31
Table 3-16 RGBHV VGA-style CONNECIOT .......cc.eeeviieeiieeiiieeiieeciie e evee e e 3-32
Table 3-17 MIPI CSI-2 Camera CONNECTOT ......cc.eeuerierieeieriienieeieeiiesieeie et 3-33
Table 3-18 VGA to VGA Cable (A31-00599-1012) ...cceevvieiiniiieieeieneeeeeeseeeeeee 3-34
Table 3-19 AgatePXC/I1L SDR to SDR LVDS Cable........ccccevoveviineiiiniiiinienieeee 3-36
Table 3-20 C1 - VGA CONNECLOT .......coiiieiiieiieiieeieesiee ettt eteesite et saeeebee e 3-37
Table 3-21 C2 - DVI-D CONNECLOT .....couiiiiiiiieiieeiierite ettt 3-38
Table 3-22 Agate Cable Connections for MIPI WandCam Adapter..........cc.cccuveeneee. 3-41
Table 3-23 MerlinPXC Front Panel Connector for MIPI WandCam Adapter ............. 3-42
Table 3-24 MerlinPXC PIM VGA Adapter Connections..........cccceereeeveereeeeveenenennnenn 3-45
Table 4-1 PIM Carrier Suppliers (not verified or tested).......ccoeevveriivinienieienienenne 4-7
Table 4-2 AgatePXC/1V Required PMC and XMC Connectivity for PIM ................... 4-9
Table 4-3 AgatePXC/2 Required PMC and XMC Connectivity for PIM .................... 4-10
Table 4-4 AgatePXC PIM Multi-function I/O Connector Pinout 50C......................... 4-11
Table 4-5 MerlinPXC/1V Required PMC or XMC Connectivity for PIM .................. 4-13
Table 4-6 MerlinPXC/2 Required PMC and XMC Connectivity for PIM................... 4-14
Table 4-7 MerlinMTX Required PMC Connectivity for PIM...........cccccoceiviniencnnene. 4-16
Table 4-8 Non-PIM Carrier SUPPLIETS ...c.ceoverieriiriiniiiieieeitesieeieeieesie e 4-17
Table 4-9 VITA 46.9 XMC Functionality Requirements..............ccccveevveeerieeennveeennen. 4-25

Table 4-10 VITA 46 6U and 3U VPX Carrier Pin Field Options .........cccccevvveenveennnee. 4-26



Table 4-11
Table 4-12
Table 4-13
Table 4-14
Table 4-15
Table 4-16
Table 4-17
Table 4-18
Table 4-19
Table 4-20
Table 4-21
Table 4-22
Table 4-23
Table 4-24
Table 4-25
Table 4-26
Table 4-27
Table 4-28
Table 4-29
Table 4-30
Table 4-31
Table 4-32
Table 4-33
Table 4-34
Table 4-35
Table 4-36
Table 4-37
Table 4-38
Table 4-39
Table 4-40
Table 4-41
Table 4-42
Table 4-43
Table 4-44
Table 4-45
Table 4-46
Table 4-47
Table 4-48
Table 4-49
Table 4-50
Table 4-51

VITA 46.9: PMC to VPX - PMC P64s (AKA P32d).....cccccevieiieiiiiens 4-27
VITA 46.9: XMC t0 VPX = X248 ..ooiiiiiiiiiieieeeceseeeseseee e 4-28
VITA 46.9: XMC t0 VPX - X38S .eeviiiriiiiiiiieniieiesieesieeie st 4-29
VITA 46.9: XMC to VPX = X8d....ooieieiieieeieeeeceee et 4-30
VITA 46.9: XMC to VPX = X12d ..coiieiiiiiieeeeceeee e 4-31
VITA 46.9: XMC to VPX - X8d+X12d....cccverieiieieeieeeeeeeeeeeeee 4-32
Agate and Merlin VITA 46.9 XMC/PMC Requirements ..........c..ccceeuee... 4-33
VITA 46.9 Capabilities of Various CW and Acromag Boards.................. 4-33
VITA 35: PMC to VME P2 - Pattern P4V2-64ac .........cccccevieivienicannncne 4-34
PICMG 2.3: PMC Slot 1 t0 cPCIJ2...cciiiiieieeeeeeeeeeee e 4-35
PICMG 2.3: PMC Slot 0 t0 cPCIJ3 ..o 4-36
PICMG 2.3: PMC Slot 1 t0 cPCI IS ..o 4-37
PICMG 2.3: PMC Slot 1 to cPCI J5 (alternate version)..........ccccceeeeuveennnee. 4-38
PMC Pn4 Rear Panel Signal Definitions for Agate..........ccceocvvecvieniiennnnne. 4-41
PMC Pn4 Connector (AgatePXC/2 VETSIONS) ....c.cevuveerueereeeniienieeiieseeenees 4-42
PMC Pn4 Connector (AgatePXC/1 versions except /IR) ...c..cccceevverueennnn. 4-43
PMC Pn4 Connector — RG-101 Compatible (AgatePXC/1R) ................... 4-44
Wirelist: Agate /2 PMC Pn4 to BNC Video Input Connectors.................. 4-45
Wirelist: Agate /2 PMC Pn4 to RCA Audio Input Connectors.................. 4-46
Agate PMC /2 Pn4 to DVI Input Wirelist........cccocevviieiiieniiienienieeiieee, 4-46
Agate PMC Pn4 to Standard VGA Ch 1 and 2 Wirelist (all but /1R)........ 4-47
Agate PMC /1R Pn4 to RG-101 VGA Wirelist........cccceveeveniinennieneennenn 4-48
Pn6 Rear Panel Signal Definitions for Agate.........cccccveeeevieerciieencieeeeieeenne, 4-49
XMC Pn6 Connector (AgatePXC/2 Version) ........ccceeeveeeveeneeeeveenneenneennes 4-50
XMC Pn6 Connector (AgatePXC/1X VErsion) ......cccueevveeeveerieeeveenneenneennes 4-51
Agate PMC Pn6 to DisplayPort Channel C Wirelist..........cccoceveenienienncn. 4-52
Agate XMC Pn6 to DisplayPort Channel D Wirelist..........c.cccccerviereenennn 4-53
Agate XMC Pn6 to USB WIrelist ........coovvueeieiieiiiieeiieeeee e 4-54
Wirelist: Agate XMC Pn6 to BNC Video Input Connectors ..................... 4-55
Wirelist: Agate XMC Pn6 to RCA Audio Input Connectors...................... 4-56
Agate XMC Pn6 to DVI Input Wirelist.........ccceeevuieriienieniieieeieeieeeenn 4-56
PMC Pn4 Rear Panel Signal Definitions for Merlin /1X, /2........cccoceuenneee. 4-57
PMC Pn4 Rear Panel Signal Definitions for Merlin /3 ...........cccoceeeenne 4-58
PMC Pn4 Connector (MerlinPXC/2 versions).........cccceeeveeecveeerveeenveeennne 4-59
PMC Pn4 Connector — RG-101 Compatible (MerlinPXC/1R).................. 4-60
PMC Pn4 Connector, DVI Pinout (MerlinPXC/3)........ccccevviiviiinieanenne. 4-61
PMC Pn4 Connector, DVI Pinout (Mistral-BEL) ..........c..cccoceeeeiieeneennee. 4-62
Merlin /2 PMC Pn4 to DisplayPort Channel C Wirelist .........c..ccceveennenee. 4-63
Merlin /2 PMC Pn4 to DisplayPort Channel D Wirelist.........c..cccceeennenee 4-64
Merlin /2 PMC Pn4 to DisplayPort Channel F Wirelist...........ccccoeuveeneee. 4-65

Merlin /2 PMC Pnd t0 USB WITELISt ... oeeeeeeeeeeeeee e 4-66



Table 4-52
Table 4-53
Table 4-54
Table 4-55
Table 4-56
Table 4-57
Table 4-58
Table 4-59
Table 4-60
Table 4-61
Table 4-62
Table 4-63
Table 4-64
Table 4-65
Table 4-66
Table 4-67
Table 4-68
Table 4-69
Table 4-70
Table 4-71
Table 6-1
Table 6-2
Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 8-1
Table 9-1
Table 9-1

Merlin /1R PMC Pn4 to RG-101 VGA Wirelist ........cccceeeveerierciiennieenenne. 4-66
Wirelist: Merlin /3 PMC Pn4 to BNC Video Input Connectors................. 4-67
Merlin /3 PMC Pn4 to DisplayPort Channel C Wirelist .........c..ccceveennenne. 4-68
Merlin /3 PMC Pn4 to DVI Channel D Wirelist...........cccccoeiiiniinninnenne. 4-69
Merlin /3 PMC Pn4 to DVI Channel F Wirelist........cccccoooeiiiiniiinnnennn. 4-70
XMC Pn6 Rear Panel Signal Definitions for Merlin............ccccoevveenneennee. 4-71
XMC Pn6 Connector (MerlinPXC/2 Versions) .........cccceeeeveereerveenreenneene 4-72
XMC Pn6 Connector (MerlinPXC/1X VErsions) ........cccceeveerveesieesveenneenne 4-73
Merlin PMC Pn6 to DisplayPort Channel C Wirelist .........c.ccocevveeriennne. 4-74
Merlin XMC Pn6 to DisplayPort Channel D Wirelist.........c.ccccevveeneennne. 4-75
Merlin XMC Pn6 to DisplayPort Channel F Wirelist..........cccccccvveenneennnee. 4-76
Merlin XMC Pn6 to USB Wirelist .........coooeeiiiiiiiiniiniiieceecceeeee, 4-77
Merlin XMC Pn4 to VGA WIrelist ......cooooieiiiiiiiniiiiiceeieeeeceeee 4-77
PMC Pn4 Rear Panel Signal Definitions for MerlinMTX .........ccccceceeuenee 4-78
PMC Pn4 Connector, DVI/DP Pinout (MerlinMTX).........cccceevvieriinnnenne. 4-79
PMC Pn4 Connector, DVI Pinout (Mistral-BEL) .........c.ccccooiviinninnennn. 4-80
Wirelist: MerlinMTX PMC Pn4 to BNC Video Input Connectors............ 4-81
MerlinMTX PMC Pn4 to DisplayPort Channel C Wirelist............cc.c........ 4-82
MerlinMTX PMC Pn4 to DVI Channel D Wirelist ........c..ccceeevveneeennennne. 4-83
MerlinMTX PMC Pn4 to DVI Channel F Wirelist..........c.ccccoevviieniiennennne. 4-84
Agate/MerlinMTX U012M6 LC4128ZE a192000p PLD.......cccccccerieneennne. 6-5
a192000p Registers: I’C Address 0X20—0X2A ..........ooovvvvvreeerreseeseresrennnnn. 6-7
Agate Only: U012C1 LC4256ZE a193000p PLD......cccceevieiivieiieeeeeee 6-9
Agate Only: a193000p Registers: I°C Address 0x30—0X38 ........ccveveeureenen. 6-11
Agate/Merlin UO12H4 LC4064ZE PLD ......cccoveviieiieiieeeeieeeeee e 6-13
a194000p Registers: I°C Address 0X3C-0X3E .......ovvevrveeeeeeeeeeeesreeeeeenas 6-14
Programming Procedures Summary ..........cccccoceevervienienenncneeneneneceeeee 7-2
Connect Lattice HW-DLN-3C Download Cable to PMA-P JTAG Header... 7-5
Connect Lattice HW-DLN-3C Parallel Port Download Cable to PME-P...... 7-8
PLD Utilization by Board Model ..........c.cocuieiiiiiiniieiieciieiecee e 7-13
On-Board Devices Requiring Operating System Software...........c.ccccceeueenee. 8-2
Multi-function I/O Connector (AgatePXC/2 Rev 0)....c.coovvviienieeiieiieienee, 9-5
Multi-function I/O Connector (AgatePXC/2 Rev 1) ...ccooceviiiiiiiiiiiiiiene 9-6



Figure 1-1

Figure 1-2

Figure 1-3

Figure 1-4

Figure 1-5

Figure 1-6

Figure 1-7

Figure 1-8

Figure 1-9

Figure 1-10
Figure 1-11
Figure 1-12
Figure 1-13
Figure 1-14
Figure 1-15
Figure 1-16
Figure 1-16
Figure 1-17
Figure 1-18
Figure 1-19
Figure 1-20
Figure 1-21
Figure 1-21
Figure 1-22
Figure 1-23
Figure 1-24
Figure 1-25
Figure 1-26
Figure 1-27
Figure 1-28
Figure 1-29
Figure 1-30
Figure 1-31
Figure 1-32
Figure 1-33
Figure 1-34
Figure 1-35

Figures

AGAtEPXC S1AC 1 .ttt e 1-3
AgatePXC Side 1 with Heat Sink Installed...........ccccoooveniininiiniininiiniee 1-3
AGAEPXC S1AC 2 .. 1-4
AgatePXC Block DIiagram...........coceeveriiriininiiniiiienieniecieeeese e 1-6
AgatePXC Comprehensive Block Diagram...........ccccoveevvieiiciieiniieeieeee. 1-7
AgatePXC Parts LoCatioNS........ccevviiiriieeiiieeieeeie et 1-8
AgatePXC PIM Block Diagram............cccoeeueeeiieniieniieiieeieeiee e 1-9
AgatePXC PIM Parts LOCAtIONS. ......ccceviieriieriieiieeiieieeeie e eee e 1-9
MerlinPXC Side 1 ....ccvieiiiiiiee e 1-10
MerlinPXC Side 2 ....cueiiiiiiiie e 1-10
MerlinPXC Block Diagram............ccccveeviieeeiieeiiieecieeceeeeee e 1-12
MerlinPXC Comprehensive Block Diagram ........ccccooceeviiniiinicnicnneens 1-13
MerlinPXC Parts LOCations ........c.ccoeerueeierienieniienieniceieetesicee e 1-14
MerlinPXC PIM Block Diagram ..........cccccceeviieniieniiienieeieeieeeieeiee e 1-15
MerlinPXC PIM Parts Locations ..........c.ceceeriieriienieeniienieeiceeie e 1-15
MerlinMTX S1de ©..couiiiiiiiiiee e 1-15
MerlinMTX S1de ©..couiiiiiiiiiee e 1-16
MerlinMTX Side 2...couvieiiieiieieee e 1-16
MerlinMTX Block Diagram ...........cccoccveeviieiieniienieeieeieeice e 1-18
MerlinMTX Comprehensive Block Diagram ..........ccccoeeeveiiiniencnenens 1-19
MerlinMTX Parts LOCAtIONS ......ccueieviiiiiiiieiiieieeee et 1-20
MerlinMTX PIM Block Diagram ...........ccceecvveeiiieeiiieeiiiecieecee e 1-20
MerlinMTX PIM Block Diagram ...........cccceecveeeviieeiiieeiieecieeeee e 1-21
MerlinMTX PIM Parts LOCations ..........ccceveerieerierienieieeiesiceieeee e 1-21
Silly Video Capture and Playback Support Diagram.........c..cccceeeveveennnne. 1-31
Capture to Display Path .........ccccooiiiiniiice 1-32
CX258585 Video Digitizer Block Diagram..........ccccoceeveiviiniineenicniienens 1-33
DVI/RGBHYV Digitizer Data Path...........cccccooviiiiiiiiiiiciceeee e, 1-36
ADV7441A DVI/RGBHYV Digitizer Block Diagram ...........c.ccccoeeevvennnnn. 1-37
FX3 SuperSpeed Peripheral Controller Block Diagram............ccccccceeuee. 1-39
CX3 MIPI Controller Block Diagram............ccceoeeviieenieniiieniieeieeieeeee, 1-40
uPD720201 Host Controller Block Diagram.........c.ccccoeeeveivcnicncnncnee. 1-41
89HPES24T6G2 PCle 2.0 Switch Block Diagram...........ccoceevevvineennenne. 1-42
E4690 Display Channels...........cccveeeiieeiiieeniiecieeeeeeeee e 1-44
LVDS Single Link Flat Panel Output Block Diagram.............ccccecvveunennn. 1-45
E8860 Display Channels............ccceevuieriieiieiiieiieeieeee et 1-46
STM32F427 UtIHZAtION ..ottt 1-48



Figure 2-1
Figure 2-2
Figure 2-3
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14
Figure 3-15
Figure 3-16
Figure 3-17
Figure 3-18
Figure 3-19
Figure 3-20
Figure 3-21
Figure 3-22
Figure 3-23
Figure 3-24
Figure 3-25
Figure 3-26
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10
Figure 4-11
Figure 4-12

Graphical Illustration of Display Formats...........c.cccceevevievienciienieenieeieeee. 2-16
PClIe X4 DEVICE MAP ....ioiiiiiiieiieeiieie ettt ettt et 2-17
PClIe X8 DEVICE IMAP ....ieuiiieiiieiieeiiieeiie ettt ettt ettt 2-18
AgatePXC/2 Standard Pinout Front and Rear I/O Connections ................... 3-3
MerlinPXC/2 Standard Pinout Front and Rear I/O Connections.................. 3-4
MerlinMTX Standard Pinout Front and Rear I/O Connections................... 3-5
Typical Panel Mount VGA Connector..........c.eeevveeeriieeeiiieeniieeeeieeeeiee e 3-6
Panel Mount VGA Connector Pin Numbering ...........cccoeeveevveviieeniencieenenns 3-7
Typical Panel Mount Mini DisplayPort Connector ............cccceeeveveenieriennnnne 3-8
Typical SDR26 LVDS CONNECLOT.......cc.eerueriiriiiiiiieniicnieeieeieesieete e 3-9
Kycon USB 3.0 Micro AB CONNECtOr ........cccueeeeevieeiiieniieeeiieeeieeesvee e 3-10
Typical SDRS50 CONNECLOT ......eeeiuvieeiiieeiiieeiiee et e 3-14
AgatePXC LED and Development Connector Locations......................... 3-19
MerlinPXC Development Connector Locations ..........c.ccecevveneenierienncnne 3-20
MerlinMTX Development Connector Locations.........c..ceceevereenienienneens 3-21
ST-LINK/V2 Debugger Pod .........cocoevuieiiniininiiicicciceceeceeeeee 3-22
Typical USB Micro B M/F Extension Cable..........cccccceeevveeviieeniiennieen, 3-22
20-pin 0.1” 2x10 Housing and Pin........c.cccceveiieiiiniiiinieeiiececeeeeee, 3-23
Olimex MOD-RS232 ..ottt 3-25
Agate Multifunction Breakout Cable (mockup) .......ccccvevieeviieniiniiiiinens 3-29
Example of a VGA to RGBHV Breakout Cable..........c.cccccevvviniineniennnne 3-31
Example of a VGA to RGBHV Breakout Cable..........c.ccccccvviniinenicnnne 3-32
VGA to VGA Extension Cable (A31-00599-1012)......cccevveeerveniennnen. 3-34
AgatePXC/1L SDR to SDR LVDS Cable ......ccccoceeviriiniiiieienieieeeee. 3-35
DVI-I Multifunction Breakout Cable (Startech DVI92030202L) ............ 3-37
AgatePXC/MerlinPXC MIPI WandCam Paddleboard 3D Model............ 3-40
AgatePXC/MerlinPXC MIPI WandCam Paddleboard Schematic ........... 3-43
MerlinPXC PIM VGA AdapLer ......cccueeeeiieeieeeieeeieeeee et 3-44
MerlinPXC PIM VGA Adapter Schematic.........cccceeevveeeieeecieeeniieeieens 3-45
AgatePXC/2 Standard Pinout Rear I/O Connections............cccceeeveeeveeneeennen. 4-3
MerlinPXC/2 Standard Pinout Rear I[/O Connections ............ccceveevvereenncne 4-4
MerlinMTX Standard Pinout Rear I/O Connections ..........ccceeeeeveerieruennnnne 4-5
PIM Carrier CONCEPL.....c..evueeiiriiiiieieniierieeie sttt ettt 4-6
Dynamic Engineering PIM-Carrier-Dual............ccccoooviieiiiiiiiiiiieeeiieeiee 4-7
AgatePXC PIM Block Diagram...........ccccveeviieeiiieeiieeiieecee e 4-8
AgatePXC PIM 3D Model.......cooeiiiiiiieeiieeeeeeeeeeeete et 4-8
AgatePXC/1V PIM Front Panel...........ccccooviiiiiiiiiiniiiiecieceeee e 4-9
AgatePXC/2 PIM Front Panel...........cccooovieiiiiniiiiiiiiiceeiecceeee e 4-10
MerlinPXC PIM Block Diagram ........c..coccceeeverieniineenenicnicienieseeen 4-12
MerlinPXC PIM 3D MoOdel......cc.coouiiieiieiiiieiieeceeee e 4-12
MerlinPXC/1V PIM Front Panel ... 4-13



Figure 4-13
Figure 4-14
Figure 4-15
Figure 4-16
Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4
Figure 5-5
Figure 5-6
Figure 5-7
Figure 5-8
Figure 5-9
Figure 5-10
Figure 5-11
Figure 5-12
Figure 5-13
Figure 5-14
Figure 5-15
Figure 5-16
Figure 5-17
Figure 5-18
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-5
Figure 7-6
Figure 7-7
Figure 7-8
Figure 7-9
Figure 7-10
Figure 7-11
Figure 7-12
Figure 7-13
Figure 7-14
Figure 7-15
Figure 7-16
Figure 7-17
Figure 8-1

MerlinPXC/2 PIM Front Panel ...........cccoovviviiieniiiniiieiecieeeecee e 4-14
MerlinMTX PIM Block Diagram .........cccccceeeiieniieniienieniieiieeie e 4-15
MerlinMTX PIM Parts LOCAtioNS .......cccceevieeriieiienieeiieeie et sve e 4-15
MerlinMTX PIM Front Panel ..........cccoooviiiiiiiiiiieeeeeeeeee e, 4-16
AgatePXC Switch Packs and Jumpers Locations...........cccceeevveeeveeecnveennnee. 5-11
AgatePXC PIM Jumper Locations..........ccceeeveeeriieeiiieeiieeecieeeiee e 5-13
MerlinPXC Switch Packs and Jumpers Locations.............cccceevveevrenneennen. 5-19
MerlinPXC PIM Jumper LOCations .........cccueecvieriieiiieniieiieeieeieeeve e 5-20
MerlinMTX Switch Packs and Jumpers Locations............ccccoeveeeieeninennen. 5-25
Installation onto an Emerson MVME2604 .............cccoeeviieevieeecieeeiee e, 5-29
Installation onto an Emerson CPV3060..........cccccveeeiievciiencieeeiee e 5-29
Installation onto a CW Defense VPX6-1952........cccvviieiiieiiiinieeiieieeen, 5-30
Installation onto a CW Defense VPX3-1252......c.ccovviiiiiiiieiiinieeiieeeeen 5-30
Installation onto @ PCI Carrier ........ccceeeveeiiieniieiieeieeee e 5-33
Installation of a PCI Module into an Emerson MTX..........cccceevvieeinnnn. 5-33
Installation onto @ 3U CPCI CaITier........c.ceeeveeeeeieeeiieeeiee e 5-34
Installation onto @ 6U CPCI CaITier ........c.eeeeveeereieeeieeeieeeeveeeevee e 5-34
Installation onto a 3U Acromag VPX4810 OpenVPX Carrier ................. 5-35
AgatePXC and Merlin PXC Model Front Panel Identifier....................... 5-37
AgatePXC TeSt POINLS....ccueieiiiiiiiiieiieciieeie ettt 5-46
MerlinPXC Test POINES .......cccuviiiiiiiiieccieeeeeee e 5-47
MerlinMTX Test POINS ......cccuviiiiiieciieeiie e e 5-47
Back side of PMA-P Showing Traces to be Cut.........cccccvveevvieeeiieenieeenenn, 7-3
Modifications t0 PMA-P ......ccooiiiiiiiiiieeceeee e 7-4
Power Connections to the PMA-P ........cccoovvviiiiiiiniieieeeeee e 7-5
Back Side of PME-P Showing Traces to be Cut........cccceevvieriienienieenieennen. 7-6
Front Side of PME-P Showing Parts to be Changed...........cccccocevieniniinnin. 7-6
Front Side of PME-P Showing Parts to be Changed............ccccceevvveevveeennenn. 7-7
PME-P WW Pin Installation ...........cccceeeeiiieiiiiieeiiieeieeceeecee e 7-7
Power Connections to the PME-P...........cccccoooiiiiiiiniieiiiieceeeeceee e, 7-8
ST-LINK Utility Software Screen Shot #1 .........cccevviieiiiiiiienieiieeeeee, 7-10
ST-LINK Utility Software Screen Shot #2 .........cccevviieiieniiienieeieeeeeee, 7-11
ST-LINK Utility Software Screen Shot #1 .......cccoceevirviiniinininiiicneee. 7-12
ST-LINK Utility Software Screen Shot #3 .......ccoveiievciieeiieeeee e, 7-12
1ISPVM Screen ShOt #1 ..oeveieiiieeieeee e 7-13
ISPVM Screen ShOt #2 .....eeieeiiieeiieeee e e 7-14
uPD720201Firmware Screen Shot #1.........ccceciiviieiiiniieiieeieeeecieeiee 7-18
uPD720201Firmware Screen Shot #2........ccccoviiviieiiieniieiieeieeeeeie e 7-19
uPD720201Firmware Screen Shot #3.........cooovviiicieeeiiieciieecee e 7-19
Cypress USB Control Center Screen Shot.........ccceeeveeeeiiencieeniieeeieeee, 7-22
Sample IDT PCle Browser Screen Shot ..........cceeveiieviiienciieeieceee e 8-3



Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5
Figure 8-6
Figure 8-7
Figure 8-8
Figure 9-1

Sample Pericom PCledit Screen Shots ........cccoveviierieniieniiecieeeeceeeeee, 8-4

Renesas Example Installation Screen Shot ..........ccccoeieviiiiniiniiienienenne 8-5
Sample AMD Catalyst E4690 W7 Install Screen Shots ........c..ccccevveneennnne. 8-7
Sample AMD Catalyst Typical Install Screen Shots .........ccccoeeveriineennenne 8-9
Conexant CX25858 Install Screen Shots ........ccocveveeiiniiniininiiniciceeene. 8-10
Cypress Example Installation Screen Shots..........ccocveeveiiercieenciiecnieeee, 8-12
Device Manager Screen Shot Showing Device Presence............cccccceeue.... 8-13
Typical SDRS50 CONNECLOT ......evuviviriiiriienieeienitesieete ettt 9-3






Rastergraf

| ntroduction

l——" g
ﬁ %

This manual provides information about how to configure, install, and
program the Rastergraf AgatePXC, MerlinPXC, and MerlinMTX
graphics boards.

The AgatePXC uses the AMD E4690 2-display graphics controller with
512MB on-chip GDDR3 memory. The MerlinPXC and MerlinMTX use
the AMD E8860 6-display graphics controller with 2GB on-chip GDDRS
memory. While the two boards do use different graphics chips, their
designs share many features and thus they are presented in one manual.

The boards are primarily intended for use in XMC and/or PMC-based
CPUs. They may also be installed in standard slots of VME, VPX, PCI, or
CompactPCI computers when used with a XMC or PMC host adapter.

This manual is broken down into ten chapters:

Chapter 1: General Information

Chapter 2: Specifications

Chapter 3: Front Panel Connectors and Cables

Chapter 4: Rear 1/0 Connections

Chapter 5: Installing Your Rastergraf Graphics Board
Chapter 6: Programming On-Board Devices and Memories
Chapter 7: On-Board Device Programming Procedures
Chapter 8: System Software

Chapter 9: Notes for AgatePXC Rev 0&1

Chapter 10: Troubleshooting

Chapters 1-3 provide background material. If you want to perform the
installation as quickly as possible, start with Chapter 5. If you have
problems installing the hardware, refer to Chapter 9 for help.

Introduction 0-1
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Getting Help

This installation manual gives specific steps to take to install your
Rastergraf board. There are, however, variables specific to your computer
configuration and monitor that this manual cannot address. Normally, the
default values given in this manual will work. If you have trouble
installing or configuring your system, first read Chapter 10,
“Troubleshooting”.

If this information does not enable you to solve your problems, please
contact Rastergraf technical support by sending email to
support@rastergraf.com .

If your problem is monitor related, Rastergraf technical support will need
detailed information about your monitor.

Board Revisions

This manual applies to the following board revision levels:
AgatePXC Fab Rev 0, 1, 2

MerlinPXC Fab Rev 0

MerlinMTX Fab Rev 0

AgatePXC PIM Fab Rev 0

MerlinPXC PIM Fab Rev 0

MerlinMTX PIM Fab Rev 0

Manual Revisions

0-2 Introduction

Revision 1.0 September 15,2015  First released version

Revision 1.1  September 10,2016  Miscellaneous revisions,
added MerlinMTX and notes for

Agate Rev 0/1.
Revision 1.2 June 10, 2017 Many corrections and improvements
Revision 1.3 August 12, 2017 Minor corrections
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Notices

The proprietary information contained in this manual must not be
disclosed to others for any purpose without written permission of
Rastergraf, Inc. Then use of this manual will be construed as an
acceptance of the foregoing condition.

Its sole purpose is to provide the user with adequately detailed
documentation to effectively install and operate the equipment supplied.
The use of this manual for any other purpose is specifically prohibited

The information provided in this manual, including the specifications of
the graphics boards and other components, are subject to change without
notice and should not be construed as a commitment by Rastergraf, Inc.

While reasonable precautions have been taken, and although it regrets
them, Rastergraf, Inc. assumes no responsibility for any errors or
omissions that may occur in this manual. Customers are advised to verify
all information contained in this manual.

The electronic equipment described herein generates, uses, and may
radiate radio frequency energy, which can cause radio interference.
Rastergraf, Inc. assumes no liability for any damages caused by such
interference.

Rastergraf, Inc.’s products are not authorized for any use as critical
components in flight safety or life support equipment.

These products have been designed to operate in user-provided XMC or
PMC-compatible computers. Connection of incompatible hardware is
likely to cause serious damage. Rastergraf, Inc. assumes no liability for
any damages caused by such incompatibility.

Rastergraf assumes no responsibility for the use or reliability of software
or hardware that is not supplied by Rastergraf, Inc., or which has not been
installed in accordance with this manual.

Rastergraf is a trademark of Rastergraf, Inc.

All brand and product names are trademarks or registered trademarks of
their respective owners.

Copyright © 2017 by Rastergraf, Inc.
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Conventions Used In This Manual

The following list summarizes the conventions used throughout this

manual.

Code
fragments

Commands or
program names

System prompts
and commands

Keyboard usage

Code fragments, file, directory or path names and
user/computer dialogs in the manual are presented
inthe courier typeface.

Commands, or the names of executable programs,
except those in code fragments, are in bold.

Commands in code fragments are preceded by the
system prompt, a percentage sign (%), the standard
prompt in UNIX’s C shell, or the hash mark (#),
the standard UNIX prompt for the Super-User.

<CR> stands for the key on your keyboard labeled
“RETURN” or “ENTER”

Note

Note boxes contain information either specific to
one or more platforms, or interesting, background
information that is not essential to the installation.

Caution

Caution boxes warn you about actions that can
cause damage to your computer or its software.

Warning!

Warning! boxes warn you about actions that can
cause bodily or emotional harm.
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Signal Conventions

The following table lists symbols that can follow a signal name. For
example, the asterisk (*) is used with a VMEDbus signal name, such as

BERR*.
Symbol Description
_nor*orLor# The signal is active LOW.
H or [no symbol] The signal is active HIGH.

Memory Sizes and Addresses

The following table lists the abbreviations used to describe the size of a
memory device or a range of addresses.

Abbreviation Convention

1 Kbitor 1 Kb 1,024 bits

1 Kbyte or 1 KB 1,024 bytes

1 Mbit or 1 Mb 1,024 Kbits

1 Kbyte or 1 KB 1,024 bytes

1 Gbyte or 1 GB 1,024 Mbytes
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Related Documents

0-6 Introduction

This manual is the self-contained documentation for the AgatePXC,
MerlinPXC, and MerlinMTX.

The boards can be installed in a wide variety of systems which would use
an x86 or PowerPC CPU. It is beyond this the scope of this manual to
cover the installation of these system components or their system
software.

Suffice it to say that you should consult the relevant software
documentation and the manual for the Single Board Computer on which
your Rastergraf graphics board is installed. Please note that is it always a
good idea to make sure that your basic system is operating correctly before
installing board options such as a graphics board.

In the event of any uncertainty, please contact Rastergraf at
support(@rastergraf.com.
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1.1 Introduction

The AgatePXC, MerlinPXC, and MerlinMTX graphics boards are closely
related designs that have been tuned to address a variety of requirements.
The boards are intended for use in XMC and/or PMC-based CPUs but
may also be installed in any VME, VPX, PCI, or CompactPCI computer
when used with a suitable host adapter. Regrettably, AMD doesn’t support
the E4690 used on the AgatePXC beyond Windows 7.

The graphics boards are ideal for air-cooled benign and moderately harsh
environments that are found in both commercial and military applications.
They are available in Levels 0, 50, and 100 of air-cooled configurations
and can be supplied with a conformal coating.

While compliant with the Conduction-Cooled PMC form factor (except at
the front panel connectors), the AgatePXC and MerlinPXC are not
intended for use in conduction-cooled systems.

However, the MerlinMTX can indeed be used in conduction-cooled (Level
100) environments and follows the VITA 20 CCPMC mounting and form-
factor specifications. As such, it is not delivered with a heat sink or front
panel. Rastergraf has worked with a third party (Mistral Solutions) to
provide a complete conduction-cooled solution. Please contact Rastergraf
for more information.

The following pages provide Functional Descriptions and block diagrams
of each board followed by a comparative table of features.

Section 1.1.1 AgatePXC Functional Description and block diagrams

Section 1.1.2 MerlinPXC Functional Description and block diagrams

Section 1.1.3 MerlinMTX Functional Description and block diagrams

Table 1-1 Feature Comparison

Sections 1.2 and on cover each board’s major components.

PMC Users — Please Read This

Please note that while the Agate and Merlin are designed to work (and
indeed DO work) in both PMC and XMC systems, very high speed
controllers are used in the designs for video acquisition: CX25858 (Agate
and MerlinMTX), CX3 and FX3 for Agate, and CX3 for the MerlinPXC.

If you plan to run on a PMC host and use the acquisition subsystems, you
must have at least 32-bit 66 MHz PCI. Even so, we have seen cases where
some systems just freeze. In general PCle is much preferred.

If your system doesn’t support 64-bit PCI and/or 100 or 133 MHz, there is
no alternative but to use XMC.

1-2 General Information
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Figure1-1 AgatePXC Side 1

Figure 1-2 AgatePXC Side 1 with Heat Sink I nstalled
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Figure 1-3 AgatePXC Side 2

1-4 General Information



Rastergraf

1.1.1 AgatePXC Functional Description

Note that the AMD accelerated display driver does not work beyond
Windows 7 so the Agate is not recommended for Windows 8 — 10.

The AgatePXC is designed to satisfy requirements for a complete graphics
and video acquisition solution. It automatically detects a XMC or PMC
host. In a dual-bus footprint, it defaults to XMC.

An IDT 24T6G2 PCle 2.0 switch arbitrates between local PCle devices
and the XMC x8 port. For PMC, a Pericom 9X130 PCle/PCI bridge
supports PMC host interfaces from 32-bit, 33 MHz PCI to 64-bit, 133
MHz PCI-X via a PCle 1.0 x4 link.

The AgatePXC uses the AMD Radeon E4690 Graphics Processor, which
includes 320 shader processors, a 128-bit memory interface, and 512MB
of GDDR3 on-chip memory. The E4690 provides hardware support for
OpenGL 3.0 and DirectX 10.1 as well as H.264, VC-1, and MPEG-2
video codecs. Multiple HD video streams can be decoded at once.

Screen resolutions up to 2560x1600 are available using the AgatePXC/2
standard dual DisplayPort 1.1a outputs that are provided on front panel
Mini DisplayPort (mDP) connectors. External “dongles” can transparently
convert the mDP to DVI, VGA, NTSC/PAL, and full-size DP connector.

As configured in the standard AgatePXC/2 version, a front panel SDR50
I/O connector provides links to:

1) a Conexant CX25858 audio/video digitizer that can at once capture
two stereo audio and eight NTSC/PAL video streams,

2) asingle E4690 video output with VGA, YPrPb, STANAG 3350
A/B/C, composite, and S-Video modes,

3) an Analog Devices ADV7441A digitizer that can capture RGBHYV at
up to 1600x1200 via a Cypress FX3 USB 3.0 controller,

4) a MIPI CSI-2 camera port via a Cypress CX3 USB 3.0 controller.

Display-only versions provide dual VGA, dual mini DisplayPort (mDP),
or a single LVDS single or dual link port.

A VITA 36 PMC I/O Module (PIM) with MIPI and YUV camera adapter
boardlets are also available to ease connectivity to the Agate.

The Integrated System Monitor (ISM) uses an ST Micro STM32F427 32-
bit CPU to provide Built-In Self Test (BIST) and real-time monitoring of
most board functions using I°C /SMbus, JTAG, voltage, and temperature.
Reporting is done via LEDs and USB.

Although not a conduction-cooled design, the AgatePXC is laid out in a
Conduction Cooled PMC (CCPMC) compatible format with Primary and
Secondary Thermal Interface area for easy use in all environments.

General Information 1-5



Rastergraf

Figure 1-4 AgatePXC Block Diagram
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Figure 1-5 AgatePXC Comprehensive Block Diagram
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Figure1-6 AgatePXC
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YUV digital camera port
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USB 3.0 Host Controller
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Figure 1-7 AgatePXC PIM Block Diagram
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Figure 1-8 AgatePXC PIM Parts Locations
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Figure1-9 MerlinPXC Side 1

Figure 1-10 MerlinPXC Side 2
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1.1.2 MerlinPXC Functional Description

The MerlinPXC design is derived from the older AgatePXC (AMD
dropped support beyond Windows 7). The Merlin uses the AMD E8860,
which is 2 generations beyond the Agate’s E4690. The Merlin’s focus is
on supporting multiple displays, and making connections both front and
rear it can support 6 displays at one time.

Like the Agate, it can be used in an XMC, PMC, or XMC/PMC footprint
and can operate in XMC locations with VPWR set to 5V or 12V. In a
dual-bus footprint, it defaults to XMC.

An IDT 24T6G2 PCle 2.0 switch arbitrates between on-board PCle
devices and the XMC x8 port. For PMC, a Pericom 9X130 PCle/PCI
bridge supports PMC host interfaces from 32-bit, 33 MHz PCI to 64-bit,
133 MHz PCI-X via a PCle 1.0 x4 link.

The MerlinPXC uses the AMD Radeon E8860 Graphics Processor, which
includes 640 shader processors, a 128-bit memory interface, and 2MB of

GDDRS5 on-chip memory. Extensive standards support includes OpenGL

4.2, Open CL 1.2, DirectX 11.1, dual-stream HD as well as H.264, VC-1,

and MPEG-2 HD and MPEG-4 DivX and Xvid.

Screen resolutions up to 4096 x 2160 @ 30 Hz can be had through each of
the Merlin’s 6 DisplayPort 1.1a/2.0 outputs. Multiple screens can be
supported on each output by way of DP 1.2’s higher link speeds and multi-
stream transport function.

Four Mini DisplayPort (mDP) connectors are provided on the front panel
and 3 outputs (one shared with the front) are available on the rear access

XMC Pn6 and PMC Pn4 connectors. Low-cost external in-line “dongles”
can transparently convert the mDP to DVI, VGA, NTSC/PAL, or LVDS.

High resolution video can be captured via the front panel MIPI CSI-2 port
using a Cypress CX3-based processor linked to one of the Merlin’s USB
3.0 ports.

Display-only versions (no MIPI) include the single VGA MerlinPXC/1V
and the 4 front panel Mini DisplayPort MerlinPXC/1D.

A VITA 36 PMC I/O Module (PIM) with a MIPI camera adapter boardlet
are also available to ease connectivity to the Merlin.

The Integrated System Monitor (ISM) uses an ST Micro STM32F427 32-
bit CPU to provide Built-In Self Test (BIST) and real-time monitoring of
most board functions using I’C /SMbus, JTAG, voltage, and temperature.
Reporting is done via LEDs and USB.

Although not a conduction-cooled design, the MerlinPXC is laid out in a
Conduction Cooled PMC (CCPMC) compatible format with Primary and
Secondary Thermal Interface area for easy use in all environments.
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Figure1-11 MerlinPXC Block Diagram
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Figure 1-12 MerlinPXC Comprehensive Block Diagram
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Figure 1-13 MerlinPXC Parts Locations
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Figure 1-14 MerlinPXC PIM Block Diagram
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Figure 1-15 MerlinPXC PIM Parts Locations
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Figure1-16 MerlinMTX Side 1

Figure1-17 MerlinMTX Side 2
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1.1.3 MerlinMTX Functional Description

The MerlinMTX is a special purpose design derived from the MerlinPXC
and thus has many features in common with it. The MerlinMTX’s focus is
on providing video input and DVI outputs on PMC (Pn4) and supporting
conduction-cooled applications.

Unlike the AgatePXC or MerlinPXC, the MerlinMTX works ONLY in an
XMC Pn5 host position (with VPWR set to 5V or 12V) and provides rear
I/O ONLY on the PMC Pn4 connector.

Other deletions include the USB and MIPI controllers, XMC Pn6 1/O, and
PMC bus access.

On the plus side, a Conexant CX25858 audio/video digitizer has been
added that can capture several NTSC or PAL video streams at one time.

A VITA 36 PMC I/O Module (PIM) mapped to PMC Pn4 is available that
breaks out the 2 DVI ports or, alternately, the single DisplayPort output.
DVI Channel F uses a DVI-I connector. It maps the DVI-I connector’s
RGBH VGA pins to the CX25858 video inputs.

As a VITA 20 CCPMC-compliant board, the standard MerlinPXC does
not provide any front panel connections nor even the front panel itself, as a
CCPMC installation does not provide room for one.

Please note that it is not Rastergraf’s intention to serve the general
ruggedized, conduction-cooled market. The MerlinMTX is special board
only suited to particular applications within that market and is available
only to highly-qualified customers.

Please contact Rastergraf at sales@rastergraf.com if you feel that you have
an application that would call for the MerlinMTX.
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Figure 1-18 MerlinMTX Block Diagram
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Figure 1-19 MerlinMTX Comprehensive Block Diagram
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Figure 1-20 MerlinMTX Parts Locations
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Figure1-21 MerlinMTX PIM Block Diagram
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Figure 1-22 MerlinMTX PIM Parts Locations
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Table 1-1 Feature Comparison

AgatePXC MerlinPXC | MerlinMTX
AMD E4690, 2 display channels, 512MB GDDR3 yes
AMD E8860, 6 display channels, 2GB GDDRS yes yes
Front Panel DisplayPort Outputs 2 4
PMC/XMC Bus Support PMC/XMC | PMC/XMC | XMC Pn5
PMC/XMC Rear Panel I/0 PMC/XMC | PMC/XMC | PMC Pn4
Rear Panel DisplayPort Outputs 2 3 1 (optional)
DVI outputs (PMC Pn4 only) 2
VGA output 2 (optional) | 1 (optional)
Single LVDS output optional
Single S-Video/NTSC/PAL output yes
RGBHYV/DVI Input with Cypress FX3 controller yes
Multi-channel NTSC/PAL Input with Stereo Audio In yes yes
MIPI CSI-2 1-4 Lane Camera Input w/Cypress CX3
controller yes yes
4-channel USB 3.0 Controller yes yes
STM32F327 BIST Controller with USB access and ISM yes yes yes
Thermal and Voltage sensing yes yes yes
JTAG/ I°C /SMB diagnostics yes yes yes
Debugger port access to STM32F327 yes yes yes
Status LEDs yes yes yes
256Kb local configuration serial EEPROM yes yes yes
3.3V & 5V PCI Bus Signaling yes yes
PCI/PCI-X 33/66/100/133 MHz PCI Bus Speed yes yes
XMC PCle 2.0 with up to 8x port width yes yes yes
Vital Product Data (VPD) support for XMC yes yes yes
Field reprogrammable BIOS yes yes yes
Four thermal sensors monitor GPU and board
temperatures yes yes yes
PIM Rear I/O adapter yes yes yes
RG-101-compatible VGA Rear configuration optional optional
Multi-phase DC-DC supply for reduced noise yes yes yes
SDL Graphics Subroutine Package for Linux and VxWorks limited
Windows graphics drivers XP/W7 only | XP-W10 * | XP-W10 *
Linux graphics drivers yes yes yes
VxWorks OpenGL driver 3" Party 3" Party 3" Party
Windows video input drivers yes yes yes
Available with conformal coating and extended
temperature yes yes yes
CCPMC form factor compatible yes yes yes
Conduction-cooled version available yes
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* Rastergraf recommends W10-64 Pro. XP — W8 versions are no longer adequately protected from
new bugs and hacks. That said, E8860 drivers are available for as far back as XP. Please contact
Rastergraf for more information
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1.2 E4690 Graphics Controller (AgatePXC)

1.2.1 Overview

The AMD Radeon E4690 embedded Graphics Processing Unit (GPU)
makes use of a Unified Superscalar Shader architecture, and is fabricated
on 55 nm manufacturing process. The chip’s maximum graphics engine
frequency is 600 MHz. It has 8 color ROPs along with 32 texture units.

The 320 stream processors produce up to 3.88 GFLOPS of peak single-
precision performance. The stream processing power is accessed through
the ATI Stream SDK, including the compiler, device driver, performance
libraries, and performance profiling tools.

The E4690 GPU includes support for DirectX 10.1 and OpenGL 3.0. The
second-generation AMD Unified Video Decoder (UVD 2.0) includes
hardware acceleration of H.264 and VC-1 high-definition (HD) video as
well as MPEG-2, enabling multiple HD video streams to be decoded
simultaneously, delivering features like picture-in-picture and freeing the
CPU for other tasks.

The E4690 incorporates 512 MB of 700 MHz GDDR3 graphics memory
on chip and utilizes 128 bit bus, providing an effective memory bandwidth
of 22.4 GB/s.

Incorporating AMD PowerPlay intelligent power management technology,
the E4690 optimizes power consumption with exceptional scalability of
performance between 8W and 25W.

Two independent display controllers each support a resolution of up to
2048 x 1536 pixels. Output options include integrated DisplayPort, single
& dual-link LVDS, and dual analog outputs.

The GPU supports PCI Express 2.0 interface. The E4690 is packaged as a
35mm square Multi-Chip Module. The maximum power draw is 25 Watts.
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1.2.2 Specifications

Manufacturer:
Model:

Die name:
Architecture:
Fabrication process:
Transistors:

Bus interface:

Graphics clock frequency:

Memory specifications
Size:
Type:
Clock:
Clock (effective):
Width:
Bandwidth:
Cores / Texture
Color ROPs:

Stream processors:

Texture units:
RAMDAC:Ss:
Decoders:
Maximum power draw:
Digital resolution (max):
VGA resolution (max):
HDMI, HDCP:
Performance
Pixel fill rate:
Texture fill rate:
Single precision:
Standards Support

AMD

Radeon E4690

RV730 XT

Unified Superscalar Shader Architecture
55 nm

514 million

PCle 2.0 x16 (x4 or x8 as used on Agate)
600 MHz

512 MB
GDDR3
700 MHz
1400 MHz
128-bit
22.4 GB/s

8

320

32

2x RGB 10-bit DAC@400 MHz, 1x TV encoder
DivX, H.264, MPEG 1, MPEG-2, VC-1
25W

2@2048x1536 (2 displays max, Digital & VGA)
2@2048x1536

Not supported on Agate

4.8 Gigapixels/s
19.2 Gigatexels/s
384 GFLOPS

Open CL 1.0, OpenGL 3.3
DirectX 10.1, Shader model: 4.1
Linux, Windows XP-7

General Information 1-25



Rastergraf

1.3 E8860 Graphics Controller (Merlin)

1.3.1 Overview

The AMD Radeon E8860 embedded Graphics Processing Unit (GPU)
consists of an advanced 3D graphics and multimedia engine with 2GB of
high-speed GDDRS frame buffer memory. With the memory clocked at 1
GHz, and using a 128-bit bus, the effective memory bandwidth is 64 GB/s.

The Graphics Core Next architecture is an advanced 3D graphics engine
running at a core frequency of 625 MHz. It supports DirectX 11.1 and
Shader Model 5.0 for superior graphics rendering. Its Unified Video
Decoder (UVD) supports dual-stream High-Definition (HD) decode, as
well as H.264 and VC-1 and entropy decode of MPEG-2 HD and MPEG-4
Part 2 (DivX and Xvid) content. The Video Compression Engine (VCE)
supports the encoding of H.264 content. The E8860°s HD audio controller
and codec supports linear PCM and 7.1 channels of compressed HD audio.

The 640 shaders deliver 768 GFLOPs peak single-precision floating-point
performance and 48 GFLOPs peak double-precision floating-point
performance. Furthermore, it has 40 texture units, together with 16 color
ROPs. The processing power is accessed through the an SDK, including
the compiler, device driver, performance libraries and profiling tools.

AMD HD3D technology supports stereoscopic 3D graphics and 3D Blu-
ray decode with a hardware multi-view decoder (MVC). AMD Eyefinity
multi-display technology can drive up to six displays through integrated
DisplayPort 1.1a/1.2, leveraging DisplayPort 1.2 for higher link speeds
and multi-stream transport (MST) capabilities.

The E8860’s intelligent PowerPlay technology optimizes power
consumption with exceptional scalability of performance between 8W and
37W. The E8860 is produced in 28 nm technology and packaged as a
37.5mm square Multi-Chip Module (MCM) fine-pitch ball grid array
(BGA). Host access is through the 16 lanes PCI Express 3.0 interface.
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1.3.2 Specifications

Manufacturer:
Model:

Die name:
Technology:

Fabrication process:

Transistors:

Bus interface:

Graphics clock:

Memory specifications
Size:

Type:

Clock:

Clock (effective):
Width:
Bandwidth:

Cores / Texture
Compute units:
Color ROPs:
Stream processors:
Texture units:

RAMDAC:

Decoders:

HDMI, HDCP:

AMD
Radeon E8860
Venus (Adelaar)

Graphics Core Next (GCN), AMD APP, AMD
Eyefinity, and AMD HD3D, DirectCompute 11.1

28 nm

1.50 billion

PClIe 3.0 x16 (PClIe 2.0 x4 or x8 as used on Merlin)
625 MHz

2048 MB
GDDRS5
1125 MHz
4500 MHz
128-bit
64.0 GB/s

10

16

640

40

1x triple 10-bit DAC, 400 MHz

Adobe Flash, DXVA 1.0 & 2.0, H.264,

MPEG 2 (SH & HD), MVC (Blu-ray 3D),
MPEG-4 Part 2 (DivX/Xvid), VC-1, WMV HD
Not supported on Merlin

Digital resolution (max): 5@ 2560 x 1600, 1 @ 4096x2160 @60Hz DP1.2

VGA resolution (max):
Performance
Pixel fill rate:
Texture fill rate:
Single precision:

1@2048 x 1536

10.0 Gigapixels/s
25.0 Gigatexels/s
768 GFLOPS

3DMark 11P Score 2689

Other features:

Standards Support

AMD: PowerTune, ZeroCore Power, PowerPlay,
Direct Compute 11, HD3D Technology,

High Dynamic Range (HDR)

Open CL1.2, OpenGL 4.3,

DirectX 11.1, Shader model:5.0,

Linux, Windows XP — 10
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1.4 Comparison between E8860 and E4690

You might wonder why this section is here, especially since it makes the
E8860-based Merlin look so much better than the E4690-based Agate.
There are a couple of reasons:

a) the Merlin is targeted at multi-display systems and needs a higher
performance graphics chip to drive as many as 6 displays at one time;

b) the Agate benefits from the lower power needs of the E4690 because is
has a lot of other functions on the board.

Table 1-2 Feature Comparison between E8860 and E4690

Feature oo | e
GPU die name Venus RV730
Memory clock speed 1,000 MHz 700 MHz
Effective memory clock speed | 4,000 MHz 1,400 MHz
Memory bandwidth 64 GB/s 22.4 GB/s
Frame buffer memory 2 GB 512 MB
Memory type GDDR5 GDDR3
Floating-point performance | 736 GFLOPS | 384 GFLOPS
Memory clock speed 1,000 MHz 700 MHz
Pixel rate 9.2 GPixel/s | 4.8 GPixel/s
Texture Rate 23 GTexel/s | 19.2 GTexel/s
Memory Bus 128 bits 128 bits
Shading units 640 320
Render Output Processors 16 8
Compute units 10 4
Texture mapping units 40 32
Graphics Clock Speed 625 MHz 600 MHz
Power Consumption 37TW 25W
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Table 1-3 GFXBench 3.0 Comparison between E8860 and E4690

% E8860 E4690
Test (Merlin) (Agate)
T-Rex Onscreen 3238 Frames (57.8 Fps) 3302 Frames (59.0 Fps)

T-Rex Offscreen

9863 Frames (176.2 Fps)

3906 Frames (69.8 Fps)

ALU Onscreen 1794 Frames (59.8 Fps) 1801 Frames (60.0 Fps)

ALU Offscreen 25220 Frames (420.3 Fps) | 13800 Frames (229.8 Fps)

Alpha Blending 12955 MB/s 4261 MB/s
Onscreen

Alpha Blending 19715 MB/s 6235 MB/s
Offscreen

Driver Overhead | 150, pymes (59.7 Fps) | 1802 Frames (60.0 Fps)

Onscreen

Driver Overhead

4873 Frames (81.2 Fps)

25027 Frames (417.1 Fps)

Offscreen
Fill Onscreen 15215 MTexels/s 7585 MTexels/s
Fill Offscreen 18510 MTexels/s 3014 MTexels/s
Render Quality MP 4549 mB PSNR 3756 mB PSNR
Render Quality HP 4549 mB PSNR 3756 mB PSNR

* Results courtesy gfxbench
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1.5 Image Capture and Display Overview

Both the Agate and the Merlin contain some level of image capture
capability, although to be sure, it is much more the focus of the Agate:

Table 1-4 AgatePXC Capture Capabilities

Feature TyplCZ‘ll AgatePXC/2 Resource Capture Host interface
Resolution Format
NTSC, PAL 720x480 Conexant CX25858 YUV PCIe 1.1, x1
RGBHV or Analog+DeVices AD\3{7441A
DVI or 1600x1200 RIS 2% YUV | USB 3.0 to PCle 2.0 x1
Y FX3 (ADV7441A disabled)
MIPI CSI-2 2560x1536 Cypress CX3 YUV | USB 3.0 to PCle 2.0 x1
USB 3.0 Rear I/O n/a uPD720201 n/a USB 3.0 to PCle 2.0 x1

Table 1-5 MerlinPXC Capture Capabilities

Feature R:‘s):ﬁlilct?(l)n MerlinPXC/2 Resource %zgg;f Host interface
MIPI CSI-2 2560x1536 Cypress CX3 YUV USB 3.0 to PCIe 2.0 x1
USB 3.0 Front Panel n/a uPD720201 n/a USB 3.0 to PCle 2.0 x1
USB 3.0 Rear I/O n/a uPD720201 n/a USB 3.0 to PCle 2.0 x1

Table 1-6 MerlinMTX Capture Capabilities

Feature Typlca:\l MerlinPXC/2 Resource Captiire Host interface
Resolution Format
NTSC, PAL 720x480 Conexant CX25858 YUV PCle 1.1, x1
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The “Host Interface” column details the way the capture data gets
transported to the host.

Clearly, it is crucial for the AgatePXC and MerlinPXC that the host
operating system have complete support for USB-video input. While this
is not a problem for Windows or Linux, it militates against use of
VxWorks, which doesn’t support UVC.

The E4690 and E8860 display controllers implement independent capture
and playback software-based subsystems. Referring to the tables on the
previous page, the relevant capture subsystem digitizes the video data and
passes it on to a host-based capture buffer, usually in encoded YUV
format.

The following diagram is a trivial sketch of how any capture/playback
system is implemented.

Figure 1-23 Silly Video Capture and Playback Support Diagram

Video Input
Source

Display

XMC/PMC
Host CPU
or carrier

OpenVPX, VMEbus, PC, or
CompactPCI System
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Video Processing

Once in host memory, the video data may be archived for retrieval and
display at a later time. Alternatively, the host CPU can perform a color
space transform on the YUV data or extract the luminance in order to
generate an 8-bit gray-scale image. Image enhancement algorithms may be
applied in surveillance or monitoring applications, or edge-detection
algorithms in automated (robotic) process control applications.

Figure 1-24 Captureto Display Path

Video Image Host Screen Display
(Input) Memory (Output)
r : h
— Video
Butter Window
Host Image

Processing Task

Output
Buffer

Video Playback

Once the host has completed processing the image and has placed the data
in an output buffer, the playback engine can retrieve it and incorporate it
into the display output stream. The playback engine can up-scale (zoom)
the contents of the video capture buffer before incorporating the capture
image into the output stream. The image may either be made to fill the
entire screen at the current resolution, or occupy a “window” within the
larger output display. The window may be of arbitrary size and located on
any pixel boundary. Color keying may be used to create non-rectangular
windows, and/or to superimpose a graphics overlay on the video image.
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1.6 CX25858 8-Channel NTSC/PAL & Audio Digitizer

1.6.1 Overview

The CX25858 8-Channel Audio/Video Decoder with Integrated PCle
Interface contains eight high quality NTSC/PAL video decoders with 10-
bit A/Ds and 5-line comb filtering, to generate the highest quality digital
video output with the lowest possible noise. This creates not only the best
image quality for viewing, but enables lower bit rates for compression
devices using the output of the CX25858. The video decoders within the
CX25858 are optimized to lock to inputs with low signal levels as well as
line-locked cameras, both of which are common in surveillance systems.
Each video decoder may be scaled independently and the CX25858
supports BT.656 as well as a variety of other interleaved digital video
output formats.

The CX25858 includes programmable motion detection logic, which can
trigger interrupts over the PCle bus when motion is detected on incoming
analog video streams. Please see note in Section 1.1 regarding PMC.

Figure 1-25 CX258585 Video Digitizer Block Diagram

Front and/or Rear Video Decoder
NTSC/PAL DMA Controller

Panel o
Camera Inputs 8X Video

PO >
Channels <_> EXPRESSF

Agate IDT24T6
Front and/or Rear Broadband
Panel Audio ADCs >
q 8X Mono 12c
Audio Inputs (4X Stereo) Controller

PCle Port

1.6.2 PCleBridging

The CX25858 has a PCle 1.1 compliant x1 subsystem which contains the
interfaces, data buffers, and control registers to enable high bandwidth
data transfers between the CX25858 and the host. Features have been
incorporated to accommodate PCle bus latencies and minimize data loss.

Data is buffered internally and is transferred using a RISC DMA Engine
which maximizes use the PCle’s 2.5 Gbps bandwidth to stream up to eight
channels of data to host memory at any time. Each DMA channel is
programmed with a set of RISC instructions generated by the OS driver
that specify PCle address locations and sync to incoming data streams.
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1.6.3 10-bit NTSC/PAL Video Decoders

Each of the CX25858 eight video inputs has a 10-bit Analog to Digital
Converter (ADC). All video inputs have integrated anti-alias filters,
eliminating the need for external filter components. DC restoration and
Automatic Gain Control (AGC) are provided to compensate for the
sources with differing average picture levels. Manual gain control is also
supported.

1.6.4 High Performance Y/C Separation

Luma/chroma separation of composite video sources is accomplished
through a 5-line adaptive chroma comb filter which determines which of
the five lines are appropriately correlated enough to average together.
Depending upon the amount of correlation among the lines, two or three
lines averaged together result in a combed filtered line.

In the case where no correlation exists between the lines, the CX25858
automatically falls back to chroma band-pass and luma notch filtering The
output of the chroma comb filter is also re-modulated and fed back into
the luma channel. The result is a high quality image with reduced cross-
chrominance and cross-luminance artifacts, such as dot crawl, hanging
dots, and rainbow effects that restore full bandwidth to luminance data
from composite sources.

1.6.5 Video Processing Functions

Back-end video processing functions include contrast, brightness, hue,
saturation, and scaling. In addition, the luma data path provides white
crush compensation for sources that exceed sync tip to white level ratios.
The CX25858 also provides four sets of selectable peaking filters for
sharpening the image. The luma data output range is selectable so that
luma codes can be limited to the nominal ITU-R BT.656 code range, or
can support values below black level. Additional chroma functions include
AGC to compensate for attenuated color subcarriers, a color killer for true
black and white sources, and coring for limiting low-level chroma noise.

1.6.6 High Quality Scaling

The CX25858 can downscale digital video from 16-bit per pixel 4:2:2
format to12-bit 4:1:1 format or 8-bit Y8. Data can be transferred to host
memory in Packed or Planar format.

Arbitrary horizontal and vertical scaling is available, from full resolution
down to an 8:1 ratio (icon size). To maintain a high quality scaled image,
multi-tap 64-phase interpolation is used. The horizontal luma scaler uses
6-tap FIR interpolation between horizontal source samples, while the
horizontal chroma scaler uses 4-tap interpolation. Line store memory is
integrated into the CX25858 so that the vertical scaler-depending on the
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horizontal scaling ratio-can use from 2-tap to 5-tap, seven phase
interpolation between lines. Each video decoder has both scaled and non-
scaled outputs that can be independently interleaved with other sources.

1.6.7 Fast Locking Algorithm

Another distinguishing feature of CX25858 is its fast locking algorithm
which locks onto the first vsync that it encounters, regardless of its
position, whereas the normal vertical locking algorithm (1'b0) looks for a
sync within an expected window. If no sync appears during the next
expected window, it locks onto the first subsequent incoming vsync.

The fast locking algorithm bypasses the 8-field hysteresis that is built into
the field detection logic. In this mode, as soon as the even/odd field is
detected, the field signal reflects the status. When fast locking is disabled,
the field detection must be stable for eight consecutive fields before the
field signal reflects the change. The CX25858 will lock vertically to a
switched input signal in less than 1 field, regardless of the relative timing
between the original and new signals.

1.6.8 Camera |D and Time Stamp I nsertion

Each video decoder can optionally insert a unique Camera ID into the first
Active Line, the HBI, and/or the Hamming code field of the SAV/EAV
codes of the video output stream. This can be used by the codec or other
receiver to de-interleave lines and frames. The decoders can also
optionally insert a Reference Time Code (RTC) generated by the audio
PLL clock for A/V Syncing by the codec.

1.6.9 Audio ADCs

The CX25858 has four Stereo Audio ADCs for eight mono channels of
analog audio input. The Audio ADCs each support 8 kHz, 16 kHz, 32
kHz, 44.1 kHz, and 48 kHz audio sample rates, up to 20 kHz input
bandwidth, an integrated anti-alias filter, and programmable analog and
digital gain.

1.6.10 Additional Features

The CX25858 includes programmable motion detection logic, which can
trigger flags or PCle interrupts when motion is detected on incoming
analog video streams. The CX25858 contains an I°C interface for the
startup EEPRPOM code.
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1.7 ADV7441A RGBHV/DVI Digitizer (Agate)

The ADV7441A performs the front-end RGBHV and DVI processing for
the high resolution acquisition subsystem on the Agate. Please refer to the
block diagram on the following page. Also, please refer to data path
diagram (below) which shows how the 744 1A fits into the Agate design.

Figure 1-26 DVI/RGBHYV Digitizer Data Path

STM32F427 —pp{Port 1 E4690—pp Ports 3/4 Processor
CX3—pPort2 Cx25858—| Port 6
Rear 10— p|Port 3 Ports 1/2< PCle 2.0 x 4/8 > XMC

ADV7441A

FX3 H
USB 3.0 or

SDTV/HDTV [ g| SuperSpeed |—p{Port4 (' Pcle2.0x1 ) Port5

or DVI Video Peripheral
Source Cortroller \ V USB 3.0

FX3

uPD720201 SOHPES24T6G2 SuperSpeed pcl | PMC
USB 3.0 6 port PCle 2.0 Peripheral
SuperSpeed P Switch : Controller
Host Contraller

Host

1.7.1 Introduction

The ADV7441A is a high quality, single-chip, multiformat video decoder
and graphics digitizer with an integrated DVI receiver.

The ADV7441A contains two main processing sections:

1)

2)

The first section is the standard definition processor (SDP), which
processes all types of PAL, NTSC, and SECAM composite or S-video
signals into a digital ITU-R BT.656 format. It can also decode a
component RGB or YPrPb video signal into a digital YCrCb or RGB
pixel output stream. The device supports the 5251, 6251, 525p, 625p,
720p, 10801, 1080p, and 12501 component video standards as well as
many other HD and SMPTE standards.

The second section is the component processor (CP), which processes
YPrPb and RGB component formats, including RGB graphics from
VGA to UXGA rates and convert them into a digital RGB or YCrCb
pixel output stream.

The CP also processes the video signals from the 225Mhz DVI
receiver, supporting formats up to 1080p and display resolutions up to
UXGA.
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Figure 1-27 ADV7441A DVI/RGBHYV Digitizer Block Diagram
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1.7.2 Analog Front End

The ADV7441A analog front end comprises four 10-bit 170 MHz Noise
Shaped Video ADCs that digitize the analog video signal before applying
it to the CP or SDP. The analog front end employs differential channels to
each ADC to ensure high performance in a mixed signal application. The
front end includes an input mux that enables multiple video signals to be
applied to the ADV7441A. It also includes optional internal anti-aliasing
filters with approximately 6 MHz bandwidth.

Current and voltage clamps are positioned in front of each ADC to ensure
the video signal remains within the range of the converter. Fine clamping
of the video signals is performed downstream by digital fine clamping in
the CP. The ADCs are configured to run in 4X oversampling mode when
decoding component 5251, 6251, 525p, and 625p sources. All other video
standards are 1X oversampled. In oversampling the video signals, a
reduction in the cost and complexity of external anti-aliasing filters can be
obtained with the benefit of an increased signal to noise ratio (SNR).
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1.7.3 Standard Definition Processor

The SDP section can automatically detect and process a large selection of
baseband video signals in composite, S-Video, and YUV formats
including PAL B/D/I/G/H, PAL60, PAL M, PAL N, PAL Nc, NTSC M/J,
NTSC 4.43, and SECAM B/D/G/K/L.

The SDP has a 5-line super-adaptive 2D comb filter that gives superior
chrominance and luminance separation. This highly adaptive filter
automatically adjusts its processing mode according to video standard and
signal quality. The SDP has an IF filter block that compensates for
attenuation in the high frequency luma spectrum due to tuner SAW filter.
The SDP has specific luminance and chrominance parameter control for
brightness, contrast, saturation, and hue.

The ADV7441A implements an Adaptive Digital Line Length Tracking
algorithm to track and decode poor quality video sources. The SDP also
contains a Chroma Transient Improvement processor which increases the
edge rate on chroma transitions, resulting in a sharper video image.

1.7.4 Component Processor

The CP section accepts video data from the analog front end or from the
DVI receiver. Component video standards supported by the CP include
525i, 6251, 525p, 625p, 720p, 10801, 1080p, 1250i, VGA up to UGA at 60
Hz, and many other standards.

The ADV7441A includes a fully programmable any-to-any 3 x 3 color
space conversion (CSC) matrix. This enables YPrPb to RGB and RGB to
YCrCb conversions of video data coming from the analog front end or the
DVI receiver. Many other standards of color space can be implemented
using the color space converter.

The CP also contains an AGC block. In cases where no embedded
synchronization is preset, the video gain can be set manually. The AGC
section is followed by a digital clamp circuit that ensures the video signal
is clamped to the correct blanking level. Manual and automatic
adjustments within the CP include gain (contrast) and offset (brightness).

The video data coming from the DVI receiver is routed through the Data
Preprocessor (DPP) and then into the CP block. This video path allows for
a high level of control and processing over the video data before it is
output on the pixel and synchronization ports.

1.7.5 VBI Data Processor

The VBI Data Processor (VDP) can slice and decode VBI data from the
incoming CVBS/YC/YUYV processed by the SD core. It can also decode
VBI data on the luma channel of the YUV data processed by the CP
The VDP supports the following VBI data standards.
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1.8 FX3 SuperSpeed Peripheral Controller (Agate)

The Cypress FX3 is a USB 3.0 SuperSpeed peripheral controller,
providing integrated and flexible features. The FX3 has integrated the
USB 3.0 and USB 2.0 physical layers (PHYs) along with a 32-bit
ARMO926EJ-S microprocessor for powerful data processing and for
building custom applications.

The FX3 has a fully configurable, parallel, general programmable
interface called GPIF II enables 375-MBps data transfer from GPIF II to
the USB 3.0 interface.

The FX3 contains 512 KB of on-chip SRAM for code and data. The FX3
also provides interfaces to connect to serial peripherals including the
external SPI serial boot PROM and an I°C port for controlling the
ADV7441A. The FX3 provides a JTAG port for debugging which is
accessible on the Agate via an optional 3-pin 2mm header.

The Agate links to the ADV7441A (see Section 1.7) or a YUV camera to
the FX3 following the Cypress AN75779 UVC Video Interface
Application Note, which includes setup for the GPIF and code examples.
Cypress also provides FX3 with an SDK and other development tools for
use under Windows and Linux.

It turns out that the programming interfaces for most of the YUV cameras
are largely proprietary. This makes it difficult to obtain sufficient register
information to correctly program the cameras and set up the FX3. For this
reason, Rastergraf has chosen a demo setup that has a camera and
firmware that is known to work with the FX3. See the Applications
section later in this manual for more information.

Figure 1-28 FX3 Super Speed Peripheral Controller Block Diagram
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1.9 CX3 MIPI Controller (Agate/MerlinPXC)

Cypress’s EZ-USB CX3 connects devices with MIPI CSI-2 (Mobile
Industry Processor Interface — Camera Serial Interface 2) interface to a
port on the Agate or Merlin uPD720201 USB 3.0 host controller.

CX3 has a 4-lane CSI-2 receiver with up to 1 Gbps on each lane. It
supports video data formats such as RAWS/10/12/14, YUV422
(CCIR/ITU 8/10-bit), RGB888/666/565 and User-Defined 8-bit.

CX3 has integrated the USB 3.0 and USB 2.0 physical layers along with a
32-bit 200-MHz ARM926EJ-S core CPU. The core has direct access to 16
KB of Instruction Tightly Coupled Memory (TCM) and 8 KB of Data
TCM. The CX3 provides a JTAG port for debugging which is accessible
on the Merlin and Agate via an optional 3-pin 2mm header.

The CX3 integrates 512 KB of embedded SRAM for code and data. It
implements efficient and flexible DMA connectivity between the USB and
CSI-2 port requiring firmware only to configure data accesses.

Examples of the CX3 firmware are available with the Cypress EZ-USB
CX3 Software Development Kit (SDK). APIs that can be ported to the
host OS are included in SDK.

It turns out that the programming interfaces for both MIPI and most of the
MIPI cameras are largely proprietary. While they are MIPI hardware
compatible, there is no such thing as a compatible register set. Even within
one manufacturer, there is little consistency.

This makes it difficult to obtain sufficient register information to correctly
program the cameras and set up the CX3. Also, another feature of MIPI
cameras is that while they are MIPI compatible, For this reason,
Rastergraf has chosen a demo setup that has a camera and firmware that is
known to work with the CX3. See the Applications section later in this
manual for more information.

Figure 1-29 CX3 MIPI Controller Block Diagram
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1.10 uPD720201 USB 3.0 Host Controller (Agate/MerlinPXC)

The uPD720201 supports four USB3.0 SuperSpeed ports. The
uPD720201 uses an x1 PCI Express Gen 2 system interface bus. On
power-up, it loads its firmware from a Serial Peripheral Interface (SPI)
type ROM.

When connected to USB 3.0-compliant peripherals, the uPD720201 can
transfer information at clock speeds of up to 5 Gbps. The uPD720201 is
backwards compatible with the older USB2.0 standard which supports the
Low-Speed (1.5 Mbps), Full-Speed (12 Mbps), and Hi-Speed (480 Mbps).

As used on the Agate and Merlin, the uPD720201 ports are used for the
debugger port on the STM32F427 BIST processor, front and/or rear
access ports, and the Cypress USB peripheral processor(s).

89HPES24T6G2

Figure 1-30 uPD720201 Host Controller Block Diagram
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1.11 89HPES24T6G2 PCle 2.0 Switch

Utilizing standard PCI Express interconnect, the PES24T6G2 provides
connectivity for up to 6 ports across 24 integrated serial lanes. Each lane
provides 5 Gbps of bandwidth in both directions and is fully compliant
with PCle 2.0, including operation at 5 Gbps, 2.5 Gbps, and mixed 5
Gbps/2.5Gbps modes.

Figure 1-31 89HPES24T6G2 PCle 2.0 Switch Block Diagram
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The PES24T6@G?2 is based on a flexible and efficient layered architecture.
The PCI Express layer consists of SerDes, Physical, Data Link and
Transaction layers in compliance with PCle 2.0. The PES24T6G2 can
operate either as a store and forward or cut-through switch and is designed
to switch memory and I/O transactions. It supports eight Traffic Classes
(TCs) and one Virtual Channel (VC) with sophisticated resource
management to enable efficient switching.

The PES24T6G2 contains two SMBus interfaces. The slave interface is
provides full access to the configuration registers in the PES24T6G2,
allowing every configuration register in the device to be read or written by
the host CPU or the local STM32F427 BIST processor. The master
interface allows the default configuration register values to be overridden
following a reset with values programmed in an external serial EEPROM.
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1.12 Flexible Display Support

1.12.1 Overview

The graphics boards support a variety of displays, including DisplayPort,
VGA, LVDS, and DVI panels. Using in-line dongle adapters, you can
convert from DisplayPort to DVI, HDMI, VGA, or NTSC. This flexibility
enables the boards to be incorporated into a wide variety of applications.

The main practical differences between the Agate and the Merlin involve
the kind and number of display channel choices that are available:

Versions of the Agate provide front panel access to DisplayPort, VGA, or
LVDS and a variety of rear panel options. You can only have to 2 active
display channels at one time.

MerlinPXC versions provide front panel access to 4x DisplayPorts or a
single VGA and a variety of rear panel options. You can have up to 6
active display channels at one time.

MerlinMTX provides 2 DVI and 1 DisplayPort on the rear /O PMC Pn4
connector. You can have all 3 display channels active at one time.

Table 1-7 Display Optionsfor Agate and Merlin

Total Active

Board Model Channels Front Panel * Rear
AgatePXC/1V 2 2x VGA 2x VGA, 2 DisplayPort
AgatePXC/1D 2 2x mDP 2x VGA, 2 mDP
AgatePXC/1L 1 I1x LVDS 2x VGA, 2 mDP
AgatePXC/2 2 2x mDP, 1x I/O 2x VGA, 2 mDP
MerlinPXC/1V 6 Ix VGA 3 DisplayPort
MerlinPXC/1D 6 4x mDP 1x VGA, 3 mDP
MerlinPXC/2 6 4x mDP, 1x USB, 1xMIPI | 1x VGA, 3 mDP, 1x USB
MerlinMTX 3 -- 2 DVI, 1 mDP

* Notes: mDP = DisplayPort using Mini DisplayPort connector
Merlin supports only one VGA channel
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1.12.2 Agate Display Controller Features

The E4690 contains dual fully featured, symmetrical and independent
display controllers that support true 30-bpp throughout the display pipe.
They support for display resolutions up to 3840x2400 per display output,
which does not oversubscribe available memory bandwidth.

Each controller contains advanced video capabilities, including high
fidelity gamma, color correction and scaling, adaptive per-pixel de-
interlacing and frame rate conversion (temporal filtering).

Figure 1-32 E4690 Display Channels
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Remember that for Agate, only two outputs can be active at one time,

1.12.2.1 DisplayPort Features

The E4690 supports up to four Version 1.1a DisplayPorts. The dual front
panel connectors (on the AgatePXC /1D and /2 versions) use standard
Mini DisplayPort connectors. The rear connections are made via the Pn6
XMC connector which can be accessed through the AgatePXC PIM rear
I/O breakout board.

Using the DDC/AUX control lines, the OS can determine the monitor
connection and capabilities. Each DisplayPort link can support options for
the number of lanes and link data rate as follows:

Table 1-8 Maximum pixel ratesfor 4, 2, or 1 lane(s) at 2.7-GHz link rate

Lane(s) 18 bpp 24 bpp 30 bpp Typical Resolution
1 119 MPixs/s 89 MPixs/s 71 MPixs/s
2 239 MPixs/s 179 MPixs/s 143 MPixs/s 1920x1200@60Hz
4 359 MPixs/s 359 MPixs/s 287 MPixs/s 2560x1600@60Hz
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1.12.2.2 LVDS Features

The AgatePXC/1L provides an LVDS output on the front panel via a 26-
pin Mini Camera Link compatible SDR connector. It is ANSI/TIA/EIA-
644 and FPDI-2 compliant and is compatible with receivers from National
Semiconductor, Texas Instruments, and THine. LVDS encoding can be
supplied in either VESA or LDI format.

Taking output from either of the internal display controllers, LVDS output
supports a single-link (or channel) or dual-link LVDS transmitter. It can
drive either 18-bpp (3 data +1 clock pairs) or 24-bpp (4 data +1 clock
pairs) displays with several dithering options from the internal 30-bpp
display controller. It also supports ratiometric expansion and compression
on panels with reduced blanking.

The LVDS encoder operating in single-link (or channel) 24-bit mode
compresses 24 bits of RGB data and 4 bits of LCD timing into four
differential wire pairs, up to 392 MB per second at a maximum clock rate
of 112 MHz. A fifth differential pair transmits the interface clock. This
mode supports up to SXGA+ panel (1400x1050x24 @60Hz).

When operating in dual-link (or channel) mode, the encoder provides two
pixels per clock. An additional 4 our differential wire pairs are used to
supply the second encoded pixel. In this mode, the LVDS port can be used

— — —
4 |
Data I
TxOut0+ Pairs | | RxIn0+
) ; . RxOut R[7:0]
| .
TxOutl+ || Rxin1+ RxOut 70l
N I - RxOut B[7:0]
|
TxOut2+ | RxIn2+ RxOut HYSNC
TxOut3+ I | RxIn3+
) — ' RxOut VSYNC
LVDS | RxOut DE
TxCLKOu+_ clock i RxCLKI + RxCLKOU EPSC
|
! TFT LVDS Panel
b

to drive a panel of up to QXGA size (2048x1536)

Figure 1-33 LVDS Single Link Flat Panel Output Block Diagram

1.12.2.3 Dual Analog Output Features

The E4690 provides two integrated triple 10-bit DACs. Each DAC takes
output from the primary or secondary internal display controller or the
internal analog TV encoder (DAC2 only). The resulting output is RGB at
a maximum pixel frequency of 400 MHz. Using the DDC control lines,
the OS can determine the monitor connection and capabilities.
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1.12.2.4 TV Out (on DAC2) Features

Available only on DAC 2, the E4690 provides an Internal CE class TV
encoder for YPrPb, NTSC and PAL (all variants supported). It can take its
input from either internal display controller and drive the output on DAC2.

Available output modes include: component YPrPb for 4801, 480p, 5764,
576p, 720p, 10801, and 1080p, YC S-video output for NTSC & PAL, and
single wire composite output for NTSC & PAL.

The TV Encoder supports underscan in all TV modes, scaling and internal
adaptive flicker filtering for interlaced TV outputs, and two line comb-on-
the-way-out for luma-chroma cross-talk prevention. It is capable of
supporting the VBI data insertion for NTSC, PAL, and SECAM.

1.12.3 Merlin Display Controller Features

The E8860 contains six fully featured, symmetrical and independent
display controllers that support true 30-bpp throughout the display pipe.
They support for display resolutions up to 4096x2160@30 Hz per display
output, which does not oversubscribe available memory bandwidth.

Each controller contains advanced video capabilities, including high
fidelity gamma, color correction and scaling, adaptive per-pixel de-
interlacing and frame rate conversion (temporal filtering).

Figure 1-34 E8860 Display Channels
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Remember that for Merlin, six outputs can be active at one time and
thereis only one VGA output.
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1.12.3.1 DisplayPort Features

The E8860 supports up to six Version 1.2 DisplayPorts. The four front
panel connectors (on the MerlinPXC /1D and /2 versions) use standard
Mini DisplayPort connectors. The rear connections are made via the Pn6
XMC or Pn4 PMC connector which can be accessed through the
MerlinPXC PIM rear I/O breakout board. With the use of both the front
and rear connections, it is possible to have all 6 channels active at once.

Perhaps the coolest feature of the E8860 DisplayPort controller is
DisplayPort Multi-streaming Transport (MST), which enables any number
of display pipelines to drive a single DisplayPort interface (provided the
DisplayPort link bandwidth is not exceeded). This means that you can
drive several monitors through one DisplayPort output, provided the
monitors also support MST.

Using the DDC/AUX control lines, the OS can determine the monitor
connection and capabilities. Each DisplayPort link can support options for
the number of lanes and link data rate as follows:

Table 1-9 Maximum pixel ratesfor 4, 2, or 1 lane(s) at 2.7-GHzlink rate

Lane(s) 18 bpp 24 bpp 30 bpp Typical Resolution
1 119 MPixs/s 89 MPixs/s 71 MPixs/s
2 239 MPixs/s 179 MPixs/s 143 MPixs/s 1920x1200@60Hz
4 359 MPixs/s 359 MPixs/s 287 MPixs/s 2560x1600@60Hz

Table 1-10 Maximum pixel ratesfor 4, 2, or 1 lane(s) at 5.4-GHzlink rate

Lane(s) 18 bpp 24 bpp 30 bpp Typical Resolution
1 240 MPixs/s 180 MPixs/s 144 MPixs/s
2 480 MPixs/s 360 MPixs/s 288 MPixs/s 2560x1600@60Hz
4 597 MPixs/s 597 MPixs/s 576 MPixs/s 4096x2160@60Hz

1.12.3.2 Single Analog Output Features

The E8860 provides a single integrated triple 10-bit DAC. The DAC takes
output from the primary or secondary internal display controller. The
resulting output is RGB at a maximum pixel frequency of 400 MHz.
Using the DDC control lines, the OS can determine the monitor
connection and capabilities.

Note that in its infinite wisdom, AMD omitted the TV encoder from the
E8860. This means that if you want TV output, you will need to use an
external TV encoder box.

1.12.3.3 DVI Output Features

Several of the E8860 DisplayPort outputs can be reconfigured to provide
DVI output instead. The MerlinMTX makes use of DP Channels D and F
to provide single-link (1920x1200) DVI ports on the PMC Pn4 connector.
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1.13 STM32F 427 Integrated System Monitor (ISM)

1.13.1 Overview

The ST Micro STM32F427 is based on the high-performance ARM
Cortex-M4 32-bit RISC core operating at 180 MHz. It incorporates 2MB
Flash and 256 KB SRAM.

1.13.2 Using the STM32F 427 on the Agate or Merlin

The STM32F427 CPU functions as an Integrated System Monitor (ISM
and provides for the Agate and Merlin both Built-In Self-Test (BIST)
capabilities and real-time monitoring of many device functions using a
combination of I’C, JTAG, and A/D converters (voltage measurements).

The STM firmware includes boot-time register setup, device testing, and
CPLD reprogramming. You can connect to the ISM via the Mini B
connector on the edge of the Merlin and using a host USB port.

Please refer to Section 3.10.2 for information about connecting to the ISM
USB port. Please refer to Section 6.3 for information about how to use the
ISM. Please refer to Section 8.8 for information about the software needed
to connect to the ISM.

Figure 1-35 STM32F427 Utilization
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1.13.3 System Management Connections

A Mini B USB connector located on the edge of the board enables access
to the STM secondary USB port for use:

a) with USB peripheral devices including memory sticks and keyboards;

b) as the primary means for accessing the ISM firmware. When correctly
jumpered and using an ST Micro Windows USB port driver, you can
access the STM firmware via a host system USB port with
HyperTerminal or PuTTY. See Section 8.8 for more information.

A Micro AB USB connector is used (for convenience) for access to the
STM SWD debug port. It is NOT a USB port and is ONLY to be used to
update the ISM firmware. See Section 3.10.1 for more information.

1.13.4 Implementing the STM32F 427 Resources

The following table shows how the STM32F427 resources are utilized on
the Agate and Merlin. Understand that this is not all that the chip can do,

but only because a number of its features are not applicable to the overall
intent of the Agate and Merlin.

Table 1-11 STM32F427 Feature Utilization

STM23F427 Feature

As Utilized on Agate or Merlin

2MB Flash Firmware Storage

256 KB SRAM Working memory for Firmware and USB Ports.

RTC task control

timers track HSYNC and VSYNC timing for VGA outputs (not

MerlinMTX) and RGBHV input (Agate only)

Analog mux to ADCs

Measure a wide variety of board voltages

SWD debug interface

Supports firmware download and debug

82 5V-tolerant I/Os

Includes all non-power or clock pins. See Section 2.6
and Section 2.7 for I/O allocations

I2C/SMBus interface

Access many on-board devices - see Section 2.5.3

2 UARTs

STM runs terminal emulators to help enable user debug
for CX3 (not Merlin MTX) and FX3 (Agate only)

SPI interface

Used as JTAG controller to interrogate all on-board
JTAG-enabled devices - see Section 2.5.2

2x USB ports

See Section 3.9.2

100 pin TQFP package

It fits
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1.14 System Elements (Agate/Merlin)

There are a number of other subsystems besides the ISM on the graphics
board that are required to enable its correct and reliable operation.

1.14.1 Power Supply Subsystem

By the very definition of a high-performance graphics board, these boards
are not low-power designs. The estimated power requirements are:

Host Bus Voltage Input Idle Peak (1s) Operation
PMC/XMC 3.3V ~0.9A ~2A
PMC 5V ~2.45A ~6.85A
XMC VPWR=5V ~2.45A ~6.85A
VPWR=12V ~1.1A ~3A

If you fiddle with the overclock settings in the Catalyst Control Panel, it
may be possible to exceed these ratings. Please consult with Rastergraf
before trying to run the graphics chip at the higher clock speeds.

The startup of the power systems is set in motion by the leading edge of
the system reset pulse. All host power must be stable at that time in order
to ensure the proper operation of the board. Logic selects PMC or XMC as
the power source (XMC is default). Because it can deliver the most power,
5V is the power rail for the multi-phase DC-DC converter supply which
supplies the many sub-3.3V supplies needed on the board..

When XMC VPWR=12V, a local DC-DC converter is enabled to down-
convert it to 5V. There is small efficiency cost to doing this but it
simplifies the overall design. An OVP shuts down the entire power section
if local 5V exceeds 5.6V.

FET switches select the source of the 5V between PMC, XMC when it is
5V, and the local down-converter. Each FET switch measures the current
through its load pin, and this can be reported to the system via the ISM..

1.14.2 Temperature Monitoring Subsystem
An LM75 sensor monitors the DC-DC converters area.

An LM63 tied remotely to the GPU substrate diode monitors the die
temperature as well as its own internal sensor. Since the LM63 is located a
small distance from the GPU, it can provides thermal gradient data. The
LM63 is monitored by the graphics chip software as well as the ISM.

The STM32F427 itself contains a temperature sensor.

Since the four sensors are located in different areas of the board, some
simple thermal profiling of the board can be performed. Also, if a thermal
condition is detected, an LED is lit and, if required, the board is shut
down. Recovery is done by cycling system power.
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1.14.3 Cooling Systems

Copper floods enhance the heat-spreading within the PCB. The 24T6 and
E8860 PCle bus widths (set on-board to x4 or x8) and the GPU clock and
core voltage also affect power dissipation by a significant amount. The
BIST subsystem can adjust the GPU parameters when temperatures rise
too high. This may be a more effective way to manage heat than adding a
heat sink that may congest the air flow through the cardcage. Tests will
have to be run in the customer system to determine the impact.

That said, the AgatePXC and MerlinPXC are shipped with a low-profile
heat spreader/sink that does make a significant difference in operating
temperature of the GPU when some air flow is applied across the board.

1.14.4 STM32F427 | ntegrated System Monitor (I SM)

As mentioned in Section i.13, the STM32F427 CPU provides for the
Agate and Merlin both Built-In Self-Test (BIST) capabilities and real-time
monitoring of many device functions using a combination of I’C, JTAG,
and A/D converters (for voltage measurements). See Section 1.13 for
information about the STM32F427 and its use in the Agate and Merlin.
See Section 6.3 for information on how to use the ISM.

1.14.5 LED Error Reporting (Agate)

On the AgatePXC/2 front panel are:

® Green “ST” LED driven by the STM, slowly cycles on and off.

¢ Green “VOK” LED, which is on when all on-board supplies are normal;
e Amber “CX” LED driven by the CX3, slowly cycles on and off.

e Red “Err” LED, which is on for thermal overrun or other error states;

On Side 2, along the board edge:

* Green, Amber, and Red LEDs driven by [STM OR 24T6 OR CPLD]
control bits.
¢ Amber LED driven by the FX3, slowly cycles on and off.

Table1-12 AgatePXC/2 BIST Test Nodes

Access Method Devices Testing Method
CY22393 Clk, 9DB403 Clk Bfr, ADV7441A Digitizer, 3x CPLD, LM75, LM63, . e
’C 24L.C256 EEPROM, ADS1015 4x ADC, MIPI Port, CX25858 EEPROM, FX3 and | /®"1Y a”g;g'igfé'rzse Control
CX3 Controllers, 9X130 PCI/PCle Bridge, 24T6 PCle Switch, E4690 Graphics
UART Debug access to the FX3 and CX3 Controllers Examine and Verify
SWD STM32F427 Debug Port
JTAG 3x CPLD, 9X130 PCI/PCle Bridge, 24T6 PCle Switch, CX3, FX3, E4690 Graphics ID and Boundary Test
HSYNC, VSYNC ADV7441A Digitizer, E4690 Graphics STM Counters
Voltage VDD_CORE, VDD_10, VDD_11, VDD_18, ancillary supplies STM A/Ds + ADS1015
Temperature STM on-chip sensor, LM63 and LM75 Thermal Sensors, E4690 Substrate Diode poll via 1’c registers
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1.14.6 LED Error Reporting (MerlinPXC)

On the MerlinPXC/2 front panel are:

® Green “St” LED driven by the STM, slowly cycles on and off.

* Green “V” LED, which is on when all on-board supplies are normal;

e Amber “C” LED driven by the CX3, slowly cycles on and off.

e Red “Er” LED, which is on for thermal overrun or other error states;

On Side 2, along the board edge:

* Green, Amber, and Red LEDs driven by [STM OR 24T6 OR CPLD]

control bits.

Table 1-13 MerlinPXC/2 BIST Test Nodes

Access Method

Devices

Testing Method

CY22393 Clk, 9DB403 Clk Bfr, 2x CPLD, LM75, LM63,

Verify and Initialize

I°c 241.C256 EEPROM, A_DS1015 4x ADC, MIPI Port, CX3 Controller, Control Registers
9X130 PCI/PCle Bridge, 24T6 PCle Switch, E8860 Graphics
UART Debug access to the CX3 Controller Examine and Verify
SWD STM32F427 Debug Port
JTAG 2x CPLD, 9X130 PCI/PCle Bridge, 24T6 PCle Switch, CX3, E8860 Graphics ID and Boundary Test

HSYNC, VSYNC

E8860 Graphics (VGA)

STM Counters

Voltage

VDD_CORE, VDDCI, VDDR1, VDD_095, VDD_105, VDD_18, ancillary supplies

STM A/Ds + ADS1015

Temperature

STM on-chip sensor, LM63 and LM75 Thermal Sensors, E8860 Substrate Diode

poll via e registers

1.14.7 LED Error Reporting (MerlinMTX)

On the MerlinMTX front panel are:

* Green “St” LED driven by the STM, slowly cycles on and off.

* Green “V” LED, which is on when all on-board supplies are normal;
e Red “Er” LED, which is on for thermal overrun or other error states;

On Side 2, along the board edge:

* Green, Amber, and Red LEDs driven by [STM OR 24T6] control bits.

Table 1-14 MerlinMTX BIST Test Nodes

Access Method

Devices

Testing Method

CY22393 Clk, 9DB403 Clk Bfr, 1x CPLD, LM75, LM63, 24LC256 EEPROM,

Verify and Initialize

e ADS1015 4x ADC, 9X130 PCI/PCle Bridge, 24T6 PCle Switch, E8860 Graphics Control Registers
SWD STM32F427 Debug Port
JTAG 1x CPLD, 24T6 PCle Switch, E8860 Graphics ID and Boundary Test

Voltage VDD_CORE, VDDCI, VDDR1, VDD_095, VDD_105, VDD_18, ancillary supplies |STM A/Ds + ADS1015
Temperature STM on-chip sensor, LM63 and LM75 Thermal Sensors, E8860 Substrate Diode poll via e registers
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1.15 AgatePXC I/O Connectivity Options

The AgatePXC/2 includes the full feature set of the product line. The table
on the following page provides details about the display capabilities of
each model. Note that for Agate, you can have a total of 2 active displays
at one time. The AgatePXC PIM adapter eases rear access connections.

AgatePXC/1x versions are available by special order.

AgatePXC/2: Dual DisplayPort Outputs w/I/O

The AgatePXC/2 front panel connectors include
2 Mini DisplayPort (mDP) and a Honda SDR50
that supplies a multi-mode analog graphics output
and audio and video inputs. VGA Ch A and B are
available on the PMC Pn4 rear 1/O.

cxo osT VOKO OEm
__ens chal

Rastergraf

AgatePXC/1V: Dual VGA Outputs

ChA ChB
The AgatePXC/1V provides two front panel VGA @.@ @-D

connectors. Each channel supports RGBHV or Rasteraref
RGB with composite or Sync-On-Green.

AgatePXC/1D: Dual DisplayPort Outputs

The AgatePXC/1D provides 2 Mini DisplayPort ‘ DCh B Rastergra Ch A|:| ‘
(mDP) connectors.

AgatePXC/1L: Single LVDS Output

The AgatePXC/1L provides a front panel Mini ‘ ©  Jo
Camera Link pinout compatible Honda SDR26
connector.

Rastergraf

AgatePXC/1R: Single VGA Output

The AgatePXC/1R provides one front panel VGA CnB
connector plus a Rastergraf RG-101 compatible Rasto -D

VGA output on the PMC Pn4 rear I/0O connector.
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Table 1-15 AgatePXC Version Feature Summary

Standard Version

Special Order Versions — contact Rastergraf

AgatePXC/2 |AgatePXC/1R| AgatePXC/1V | AgatePXC/1D |AgatePXC/1L
AID Sl es es es es es
2D/3D w/512MB GDDR3 y y y y y
XMC (x4/x8 PCle 2.0) yes yes yes yes yes
PMC 32/64 33-133 MHz s os os s s
3.3 and 5V signaling y y y y y
Front Panel Access SDR50+2x mDP yes 2x VGA 2x mDP 1x SDR26
PMC Pn4/, PMC Pn4,
Rear Panel Access XMC Pné XMC Pné PMC Pn4 XMC Pn6 no
. mDP, mDP,
Dual DisplayPort XMC Pn6 no no XMC Pn6 no
VGA,
VGA Out Ch 1 PMC Pn4 no PMC Pnd no no
VGA Out Ch 2 SDR50, PMC Pn4, VGA, no no
VGA/PAL/NTSC/HD PMC Pn4 XMC Pn6 PMC Pn4
Dual DVI Out no no no no no
SDR50,
8 Ch NTSC/PAL In PMC Pn4, no no no no
XMC Pn6
SDR50,
(usingRFGX%H(::)rI]rt]roller) 24 e, no no no no
XMC Pn6
PMC Pn4,
DVI In XMC Pn6 no no no no
2x SDR50
Audio In (stereo) 2x PMC Pn4 no no no no
or XMC Pn6
LVDS no no no no 1x SDR26
MIPI CSI-2 Input
(using CX3 controller) Sl no no no no
USB2.0/3.0 port XMC Pn6 no no no no
Integrated System Monitor (ISM) yes yes yes yes yes
CCPMC form factor compatible yes yes yes yes yes
Conduction-cooled capable no no no no no
Requires host 3.3V yes yes yes yes yes
Field reprogrammable BIOS yes yes yes yes yes
PIM Rear I/O Adapter yes yes yes yes yes
Window and Linux yes yes yes yes yes
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1.16 MerlinPXC I/O Connectivity Options

The MerlinPXC/2 includes the full feature set of the product line. The
table on the following page provides details about the display capabilities
of each model. Note that for MerlinPXC, you can have a total of 6 active
displays at one time.

The MerlinPXC PIM adapter eases rear access connections.

MerlinPXC/1x versions are available by special order.

MerlinPXC/2: 6 DisplayPorts w/MIPI & USB
The MerlinPXC/2 front panel provides 4 Mini

DisplayPort (mDP) connectors. In addition, it ¥ OV oo oot Rasterarel
provides a MIPI CSI-2 1-4 lane camera input and wi ool Jol el el |
a USB 3.0 port. 3 DisplayPort channels are

available via the XMC or PMC rear 1/O.

MerlinPXC/1D: 6 DisplayPort Outputs Rastomrar
The MerlinPXC/1D provides 4 Mini DisplayPort ‘ o Jol ol Jel |

(mDP) connectors and 3 DisplayPort channels
are available via the XMC or PMC rear /0.

MerlinPXC/1V: Single VGA Analog Output

The MerlinPXC/1V provides one front panel ‘
. Rastergraf VGA
VGA connector plus a PMC rear I/O connection

that is RG-101 compatible.

Note that for multiple-channel VGA applications,
you can use a MerlinPXC/1D with external mDP
to VGA dongles.
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Table 1-16 MerlinPXC Version Feature Summary

Standard Special Order Versions —
Version contact Rastergraf
MerlinPXC/2 |MerinPXC/1V| MerinPXC/1D
AMD E8860 es os os
2D/3D w/2GB GDDR5 y y y
XMC (x4/x8 PCle 2.0) yes yes yes
PMC 32/64 33-133 MHz es os os
3.3 and 5V signaling y y y
4x mDP
Front Panel Access 1xMIPI 1x VGA 4x mDP
1xMicro AB 3.0
PMC Pn4,
Rear Panel Access XMC Pn6 PMC Pn4 PMC Pn4
4 mDP 4 mDP
. 3x on 3xon
DisplayPort XMC Pn6 or no XMC Pn6 or
PMC Pn4 PMC Pn4
VGA
VGA Out PMC Pn4 PMC Pn4 no
MIPI CSI-2 Input
(using CX3 controller) U no no
1xMicro B 3.0
USB2.0/3.0 port XMC Pn6 3.0 no no
PMC Pn4 2.0
Integrated System Monitor (ISM) yes yes yes
CCPMC form factor compatible yes yes yes
Conduction-cooled capable no no no
Requires host 3.3V yes yes yes
Field reprogrammable BIOS yes yes yes
PIM Rear I/0O Adapter yes yes yes
Window and Linux support yes yes yes

1-56 General Information




Rastergraf

1.17 MerlinMTX /0O Connectivity Options

The MerlinMTX is a special purpose version of the MerlinPXC. It is
targeted towards applications requiring DVI on PMC Pn4 and includes
VGA/PAL input support as well. USB and MIPI support as well as the
PMC host bus interface are all deleted from the MerlinMTX.

Unlike any of the AgatePXC or MerlinPXC boards, under certain
conditions, the MerlinMTX can be used in conduction-cooled systems.
Please contact Rastergraf for more information.

Please not that Rastergraf does not intend to fully support the CC market.
The MerlinMTX is a limited application board suitable for certain
applications only.

The table on the following page provides details about the display
capabilities of the MerlinMTX.

Although you might expect that because of the focus on PMC Pn4 rear I/O
there would be a PIM, one is not available at this time due the limited,
custom-application focus of the product.

MerlinMTX: 1 DP, 2 DVI, and Video In
The MerlinMTX has no front panel.

On PMC Pn4 is provided 1 DisplayPort and 2
single-link DVI ports. In addition, it provides a
multi-channel NTSC/PAL with connections also
on Pn4.
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Table 1-17 MerlinPXC Version Feature Summary

MerlinMTX
AMD E8860
2D/3D w/2GB GDDR5 yes
XMC (x4/x8 PCle 2.0) yes
PMC 32/64 337133 _MHz no
3.3 and 5V signaling
Front Panel Access no
Rear Panel Access PMC Pn4 only
1v DisplayPort
Graphics Outputs 2x single-link DVI
PMC Pn4 only
VGA Out no
MIPI CSI-2 Input no
(using CX3 controller)

USB2.0/3.0 port no
Integrated System Monitor (ISM) yes
CCPMC form factor compatible yes

Conduction-cooled capable yes
Requires host 3.3V yes
Field reprogrammable BIOS yes
PIM Rear I/O Adapter no
Window and Linux support yes
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1.18 Software Support

Rastergraf software support is available for Linux, VxWorks, and
Windows. Please consult Rastergraf for specifics, as all packages are not
available on all boards, systems, or OS versions.

From Rastergraf:

¢ Limited functionality SDL Graphics Subroutine Library for VxWorks
and Linux (Agate only)

¢ VGA BIOS for E4690 and E8860

e BIOS, drivers, and demo program for CX25858 digitizer
¢ BIOS and drivers for uPD720201 USB host controller

¢ Firmware for STM32F427 and ADV7441A

* Demo software for CX3 and FX3 to support selected cameras.

From other suppliers
¢ VxWorks OpenGL for E4690: c3itop and coreavi
¢ VxWorks OpenGL for E8860: c3itop and coreavi
¢ Windows and Linux Drivers for E4690 and E®860: AMD

* SDKs for the FX3 and CX3 are available from Cypress

IPMI software sources for programming XMC PROM - as yet unverified

https://www.supermicro.com/solutions/SMS_IPMI.cfm

http://sourceforge.net/projects/ipmiutil/

http://ipmiutil.sourceforge.net/

http://www.gnu.org/software/freeipmi/

https://msdn.microsoft.com/en-us/library/aa391402(v=vs.85).aspx

https://www.opalkelly.com/tools/fmceepromgenerator/
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1.19 SDL: Standard Drawing Library (Agate Only)

Standard Drawing Library
for Tornado/VxWorks and PowerPC

— SDL Graphics Libraries
i Graphics

18 Bit Fants Dirivers
Libreny:

|

Standard Drawing ira T

Hbtas ] pple Patterns ||
i =l

Standard ]
Essenuif L Tbras JScaleable Funts

===l

r—

1 Polygon Fonts

1 Hauge rary i

SDL is a traditional 2D graphics library designed to be a device-
independent programming interface. In this way, it is possible to upgrade
from an earlier SDL-supported Peritek, Curtiss-Wright, or Rastergraf
graphics board to an Agate without having to start from scratch.

Rastergraf provides only limited SDL support for Agate and none at all
for Merlin due to the unavailability (from AMD) of crucial
programming data for the graphics chips.

SDL is ideally suited to demanding board level and embedded systems
applications. Drivers are available for selected host CPU boards running
under DOS, Linux, or VxWorks. It is required that the OS/CPU
combination be supported by the GNU C compiler and linker. SDL is not
available in source.

SDL is supplied in object library format. It includes a set of “dumb frame
buffer” graphics primitives. All graphics primitives are drawn as single
pixel lines. Rectangles, polygons, circles, ellipses, and chords can be filled
with a solid color or stipple patterns. More information about SDL is
contained in the Standard Drawing Library C Reference Manual that is
available for download from rastergraf.com.
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SDL Feature Summary

* Solid (thin and wide) and dashed lines, polylines, and rectangles
¢ Pixblits to/from the display and host memory

¢ Filled and hollow polygons, ellipses, circles, sectors, and chords
¢ Solid and Pattern Fills — Pixel Processing

¢ Proportional and Fixed Width Fonts

¢ Clipping Rectangle and Logical Origin

¢ Support for DOS, Linux, and VxWorks

¢ Software Compatible with earlier SDL-supported graphics boards
(except video input and STANAG)

Table 1-18 SDL Hardware Function Support

et Channels

DisplayPort: 640x480 to 2560x1600 2
LVDS: 2048x1536 (Agate) 1
VGA: 640x480 to 2048x1536 2

Sync On Green yes

8/16/24 bpp yes
NTSC/PAL no

Video In no
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1.20 Other Rastergraf Products

For more information about our products, please consult our web page at
http://www.rastergraf.com

1.20.1 Eclipse3PMC

Features a Borealis 2D/3D 128-bit graphics accelerators, UVGA
resolution, OpenGL pipeline, and 16 or 32 MB SGRAM, analog RGB
and/or DVI output with a 33/66 MHz, 32-bit PMC host interface.

Drivers are available for Windows XP/7, Linux, Solaris, and VxWorks.

1.20.2 GeminiPMC

Features two Borealis 2D/3D 128-bit graphics accelerators, UVGA
resolution, OpenGL pipeline, and 16 MB SGRAM/channel with a 33/66
MHz, 32-bit PMC host interface. The /V version supports 2 VGA
channels. The /D version provides a 68-pin connector and requires
breakout cable for 2x VGA or DVI outputs.

Drivers are available for Windows XP/7, Linux, Solaris, and VxWorks.

1.20.3 TopazPMC

The TopazPMC features a 2D 64-bit graphics accelerator and 16MB
SDRAM with a 33/66 MHz, 32-bit PMC host interface. Provides up to
two independent, active VGA graphics channels. Other versions include a
single/dual display LVDS or a single DVI channel plus single VGA
channel. Other features include a BT835 PAL/NTSC decoder and AD9882
RGB/DVI decoder.

The TopazPMC/1S is a single display-only version that supports accurate
STANAG 3350 A, B, and C timing modes.

Drivers are available for Linux and VxWorks. Due to legacy BIOS issues,
the Topaz is not recommended for Windows.

1.20.5 Carrier Boards

PMA-P Single PMC to short PCI passive (bridgeless) adapter board;
PMB-P Single PMC to short PCI active (bridged) adapter board;
PMA-C Single PMC to 3U CPCI passive (bridgeless) adapter board;
PMX-P Single XMC to PCI adapter board with PIM 1/O.

PME-P Single PCle to PCI adapter board.

PMF-E Single XMC/PMC to PCle adapter board.
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1.21 References

Rastergraf provides documentation includes the board’s User Manual and
Standard Drawing Library (SDL) Manual.

You can obtain some technical literature from the links shown below. As
you will see, some vendors require a Non-Disclosure Agreement (NDA)
to gain access to information they consider proprietary. Given the trouble
it is the NDA processed, you should know that in the case of AMD,
Conexant, and Renesas, the information provided under NDA is not
enough by itself to understand how to program the respective chip.

Note that since web links change, if any of the links provided are broken,
just go the manufacturer’s main web page and look for the part number.

AMD E4690 Embedded Graphics Controller
User Manual and Register Manual available from AMD under NDA
E4690 Data Brief

AMD E8860 Embedded Graphics Controller
User Manual and Register Manual available from AMD under NDA

E8860 Data Brief

ADV7441A RGB/DVI Decoder Data Sheet
ADV7441A Data Sheet

Conexant CX25858 8-Channel Audio/Video Decoder Product Brief
User and Programming Manuals available from Conexant under NDA

CX25858 Data Brief

IDT 89HPES24T6G2 24-Lane PCle 2.0 Switch
89HPES24T6G2 Data Sheet

Renesas uPD720201 USB 2.0/3.0 Host Controller Data Brief
User and Programming Manuals available from Renesas under NDA

uPD720201 Data Brief

Pericom PI7C9X130 PCl e to PCI Bridge Data Sheet
P17C9X130 Data Sheet

Cypress CX3 and FX3 Data Sheets

CX3 Data Sheset
FX3 Data Sheset
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ST Micro STM32F427 Data Sheet
STM32F427 Data Sheet

FlatLink Data Transmission System, Design Overview (LVDS)
Flatlink Data Transmission System Design Overview

SMPTE-170M
Composite Analog Video Signal — NTSC 2004 edition
SMPTE 170M-2004

ITU-RBT.470
Conventional Television Systems, Revision 7

ITU-RBT.470

DisplayPort

VESA controls access to the DisplayPort documentation. You can still get
version 1.1a freely, but subsequent versions must be purchased. It’s
cheaper to join VESA ($3.5K for small companies) than to pay the non-
member prices for documentation. Here is a link to VESA membership.

PCI Expressand PCI

PCISIG controls all PCI related documentation. It’s cheaper to join
PCISIG ($3K) than to pay the non-member prices for documentation.
Here is a link to PCISIG membership.

PMC and XMC

The PMC and XMC standards are administered by VITA. It’s cheaper to
join VITA for a quarter-year ($750) than to pay the non-member prices for
documentation. Here is a link to VITA membership.

Graphics Textbooks

Fundamentals of Interactive Computer Graphics
Addison Wesley, 1993. Foley and Van Dam

Principles of Interactive Computer Graphics
McGraw-Hill, 1979 Newman and Sproull

Manual Style Guide and Computer Lingo Abbreviations
|EEE Computer Society Style Guide
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1.22 Common Analog Video Formats

RS-170

RS-170 is defined as 525 lines by 30 frames/second and is the standard
black and white video format used in the North America, Japan, and a few
other parts of the world. RS-170 specifies a 15.75-KHz horizontal and a
60-Hz vertical interlaced scan frequency (refresh rate) as well as other
aspects of the composite signal such as voltage, sync levels and timing of
sync and blanking. The 60 Hz refresh rate was used to avoid picture
artifacts from induced (60 Hz) power line fields.

| nterlace

At the time that RS-170 was developed, electronic systems were not fast
enough to permit all 525 lines to be drawn in the 1/60"™ of a second that is
the basis of the timing specification. A technique called interlace was
developed to allow the entire screen to be drawn at 1/30"™ of a second and
to do it in a way that would minimize the picture degradation apparent at
30 Hz. Interlace draws half the lines each 1/60™ of a second. The first pass
(or field) draws all the odd lines. The second pass draws all the even lines.
Thus, in 1/30™ of a second the entire image has been drawn. Interlace
masks the fading of the phosphors and changes the gradual fading top to
bottom and a change in brightness to the illusion of flicker, or jumping
when you look closely.

Basic RS-170 Video Signal

The video signal encodes light intensity as a function of voltage. Position
is represented by time and is relative to horizontal and vertical
synchronization information. Sync information is added into the basic
video signal below the blanking level.

RS-170 was the original "black-and-white" television signal definition, per
EIA. It defined a 75Q impedance system and a 1.4V (peak-to-peak,
including sync) composite (video and sync) signal:

White: +1.000V

Black: +0.075V

Blank: (0V reference)

Sync:  -0.400V

Although RS-170 is still a commonly used reference signal, its nominal
signal peak-to-peak level has been modified to 1.0V (peak to peak) by a
borrowing from the RS-343 standard (see below).

RS-170 RGB

Refers to Red, Green, and Blue (TGB) signals timed to RS-170
specifications. Since the RGB signals are actually individual monochrome
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signals representing their respective colors, RS-170 RGB merely refers to
three black and white signals sharing one sync signal.

The sync can be provided in 3 ways:

a) Sync-on-Green adds in a negative going .3V composite sync level
into the .7V Green signal and is basically the same as RS-170.

b) Separate composite sync. This is a TTL level signal that includes
both horizontal and vertical sync. It is known as RGBS.

c) Separate sync. TTL level horizontal and vertical sync signals are
supplied for a 5 wire system (RGBHV).

Digitiziing RS-170 video

A typical digital image produced by video digitization would have a
resolution of 512 (horizontal) x 480 (vertical) pixel resolution and would
have individual pixels with a 5:6 aspect ratio. Square pixels can simplify
image spatial analysis and editing operations: a common square pixel
format is 480 lines at 640 pixels per line.

RS-170A

RS-170A was derived from RS-170 for the purpose of including color
information, still contained in a single channel, and is used for television
in the United States and Japan. RS-17A video incorporates a "subcarrier"
for encoding color; color information is phase encoded by a lower
frequency chrominance signal superimposed on the luminance signal, and
is compatible with systems that only work with the original B&W RS-170.

Related NTSC-derived video formats

Monochrome NTSC

Color NTSC video format RS-170A has evolved from RS-170 standard
and is nowadays more often seen term than RS-170. Sometimes term
"monochrome NTSC" when referring to the old RS-170 specification.

S-Video

The two-signal (or wire) version is known as "S-video". The Y channel
carries combined intensity and timing signals consistent with RS-170
mono. The C channel carries a separate color signal. S-video is usually
two coax cables in a single bundled cable with 4-pin mini-DIN connectors.

RS-330

RS-330 is used by closed-circuit TV and studio cameras. It similar to RS-
170, but H-sync pulses are absent during V-sync. Equalizing pulses are
not required and may be added optionally during the V-blanking interval.
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RS-343A

RS-343A was introduced as a signal standard for "high-definition closed-
circuit television", which among other things reduced the total signal
amplitude to 1.00Vp-p. The signal specifications according RS-343A:

White: +0.714V
Black: +0.054V
Blank: (0V reference)
Sync: -0.286V

RS-343A specifies a 30 Hz interlaced scan with a composite sync signal
with timings that produce a scan at 675 to 1023 lines.

This standard is typically used by high resolution video cameras, precision
imaging systems, infrared targeting, low-light TV, night-vision and special
military display systems.

CCIR
The CCIR is a standards body that defined the 625 line 25 frames/second
interlaced TV standard used in many parts of the world. The CCIR
standard defines only the monochrome picture component, and there are
two major color encoding techniques used with it, PAL and SECAM.
Line period 64us (Micro-seconds)
Line blanking 12.05 +/- 0.25us
Line sync 4.7 +/- 0.1lus
Front porch: 1.65 +/- 0.1lus
For the PAL format the following extra details were defined:
Color burst start 5.6 +/- 0.1lus after sync start.
Color burst 10 +/- 1 cycles
Color subcarrier 4.433 MHz
VGA
There never really WAS an official standard for VGA video, but it is very
close to the RS-343 signal standards and has myriad of timing formats.
STANAG 3350 A
Follows RS-343A.
STANAG 3350 B
Follows CCIR 472-1 (PAL).
STANAG 3350 C

Follows RS-170 (NTSC). Essentially RS-170 RGB
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2.1 Certifications and Statements

CAGE: Commercial and Government Entity (CAGE) 3HXC2
DUNS: Data Universal Number System (DUNS) 136771743
FSC: Federal Supply Class (FSC) 5998
NAICS: North America Industry Classification System (NAICS) 334119
SIC: Standard Industrial Classification (SIC) 3577
RoHS: Rastergraf boards are built to RoHS lead-free standards.

In addition, in the interest of equipment and customer
safety, Rastergraf does not use any tantalum-based
capacitors.

What is the safety issue? Automated equipment may
sometimes install a capacitor backwards, which for
tantalum capacitors is reverse polarized. This can lead to an
overheated device and, over time, cause serious damage to
the PCB and even cause the component to explode.

REACH: No hazardous chemicals are included as part of these
products.
SO and I PC: Rastergraf products are built by Contract Electronics

Manufacturers (CEM) who are IPC Class I1I Compliant,
RoHS Compliant, ISO 9001:2000 Certified, and IPC-
610 trained. Please contact Rastergraf for more
information.

UL: Rastergraf uses UL certified FR4 PCB material.

Conflict Minerals.  Defined as the use of specific minerals (tantalum, tin,
tungsten and gold) originating in the Democratic Republic
of the Congo (DRC) or surrounding countries.

While as a small, privately-held company, Rastergraf is not
required to comply with the related Sarbanes-Oxley
regulation, Rastergraf request that its suppliers do comply.

Rastergraf is unable to provide smelter-level full
traceability for each component used in its products. That
said, Rastergraf can provide under NDA a list of the
manufacturers of its components.

2-2 Specifications
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2.2 General Features

Data Security:

Host Bus | nterface:

PCle Bus Usage:
* PMC (PCI) Bus Usage:

* PCI busInterrupts:
* PCl Bus Master:
* PCI BusLoading:

PMC Compatibility:
PMC Side 2 Clearance

Note that it isn’t possible for any Agate or Merlin on-board
device to save image data from on-board graphics memory.
Also, when power is removed, all image data stored in the
graphics memory disappears.

Both the AgatePXC and MerlinPXC provide a dual bus
interface, supporting both the newer serial bus PCI Express
(PCIe) on XMC connector Pn5, and the older parallel data
PCI bus on PMC connectors Pnl, Pn2, and Pn3.

The MerlinMTX supports ONLY the XMC link.
x4 or x8 lanes, PCle 1.1 (2.5Gb/s) or PCle 2.0 (5.0 Gb/s).
32/64-bit, 33/66/100/133 MHz, Pnl- Pn3, PCI/PCI-X

The low 4 lanes of the on-board PCle are shared via
multiplexers with a PCI7C9X130 PCle to PCI bridge which
supports PCI/PCI-X up to 133Mz on the PMC connectors.

Operation on a passive PMC-PCI carrier board at 66 MHz
or above may be unreliable. It is recommended that you use
an active version that has a local PCI-PCI bridge.

The 9X130 can interrupt the PCI bus on the INTA-D lines.
The 9X130 can assume bus mastership of the PCI.

One PCI 2.1 compatible load

* AgatePXC and MerlinPXC only

Complies with IEEE 1386-2001 except:

The Agate and Merlin both violate the PMC Side 2
component height specification. This is not a big deal. Only
non-conductive component elements are involved.

Background: the interboard separation plane dimension
defines the dividing line between two host boards in an
IEEE 1101 type chassis. This dimension is 16.26 mm
above the plane of the host board and must be observed.

The standard PMC Side 2 height limit = [3.5 mm - PCB
thickness]. The nominal PCB thickness is 1.6 mm, so the
standard height limit would be 1.9 mm. However,

16.26 mm host side 1 surface to interboard separation
- 10 mm PMC standoff
- 1.6 mm Agate or Merlin nominal PCB thickness
=4.66 mm net maximum distance to separation plane.
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CCPMC Compatibility:

Crucial MerlinMTX Note:

XMC Compatibility:

Module Size:
Environment:

Front and Rear Access:

2-4 Specifications

We have chosen to use 4.0 mm as specification “override”
for non-conductive components.

We have not encountered any significant customer
problems with this expanded limit in more than 20 years
and several generations of boards.

The AgatePXC and MerlinPXC board layouts follow VITA
20 CCPMC in many respects in order to make the boards
more compatible in a wider range of applications. Even so,
the boardsare NOT INTENDED FOR USE IN
TRUE CCPMC APPLICATIONS..

However, the MerlinMTX is designed for CCPMC use and
closely follows VITA 20. Thus, no front panel connections
or even a front panel is included with the board. 1/O
connections are made through the PMC Pn4 connector.

Sections of the gold plated areas on Side 1 are connected
either to circuit ground or VDD 10.

YOU MUST ISOLATE the gold-plated areas on Side 1 of
the board when installing any heat sink or other thermal
interface. Use thermal gaskets as covered in the Curtiss-
Wright PMC/XMC Installation Guides.

Follows VITA 42.0 and VITA 42.3. Note that XMC
depends on IEEE 1386 for mechanical specifications.

A case could be made for offering VITA 60 connectors in
place of the standard Samtec VITA 42.3 connectors, since
the VITA 42.3 connectors are not technically qualified for
5.0 Gb/s operation that PCle 2.0 requires. That said, lots of
products do run with these connectors at PCle 2.0 speeds.

If VITA 60 connectors are of interest, please contact
Rastergraf to discuss it. There is no reason why an Agate or
Merlin could not be built with them.

IEEE 1386-2001 compatible, 149 mm x 74 mm

Humidity: 5% to 90%, non-condensing
Temperature:  -55 to +85 degrees C, storage
Temperature:  0° to 65° C, operating

The AgatePXC and MerlinPXC provide access to most I/O
features on both front panel and Pn4/Pn6 rear I/O
connectors. Please refer to Tables 1-11 and 1-12 for details.

The AgatePXC or MerlinPXC can be supplied with no
front panel connectors. In this case, only the connector
grounds are still connected to circuit ground. All other
connections are open.
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Rear 1/0 Compatibility:

Rear Transition Modules;

Power Requirements:

|/O Connector Power:

As noted above, the MerlinMTX requires that all I/O
connections be made through the PMC Pn4 rear I/O
connector.

Follows VITA 46.9. For full feature access, requires:
P64s (AKA P32d) for full PMC Pn4 connectivity

X8d+X12d+X38s for full XMC connectivity. Subsets can
be accommodated at the cost of reduced functionality.
Chapter 4 covers all of this in excruciating detail.

Many of the rear I/O signals are high speed differential
pairs which require matched length pairs and 100Q
impedance. Many older carrier and CPU boards were not
designed with this in mind and will therefore likely not be
suitable. Please investigate thoroughly before committing
to a rear panel access system design.

Otherwise known as RTMs, these are half-size cards that
plug into the back of the system backplane and bring out
the host board’s rear I/O signal set to standard connectors.

An RTM may include a position for a VITA 36 PMC I/O
Module (PIM). A PIM provides connectors for a specific
set of I/Os on a matching PMC or XMC board which can
greatly aid in the rear panel system integration effort.

Rastergraf provides PIMs (see Chapter 4) for all Agate and
Merlin boards.

All versions of REQUIRE+3.3V and +5V (or +12)

Please see Section 2.3, 2.4, and 2.5 for board specific
power requirements.

The Agate and Merlin supply fused +3.3 and +5V to many
of the I/O interface connectors.

Remember when calculating the overall board power
consumption that I/O connector power can add up.

Each connector is independently protected by a Positive
Temperature Coefficient (PTC) resistor. It resets
automatically when an overload is removed.

Please note that the power rating is nominal and it is
possible to exceed this rating by a significant amount, at
least in the short term. The part used in all cases is the
Bourns MF-FSMF050X-2, rated 0.5A hold.

DisplayPort: each channel, 3.3V@0.5A PTC “fuse”;
VGA or DVI: each channel, 5SV@0.5A PTC “fuse”;
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Power Saving Features

2-6 Specifications

P4 F5V: S5V@0.5A PTC “fuse”;

P6 F5V: S5V@0.5A PTC “fuse”;

STM SWD: 3.3V@0.5A PTC “fuse”;

USB: S5V@0.5A nom, 1.3A trip,
controlled by TPS2015B;

MIPI: 3.3V@0.5A, nom, 1.3A trip,

controlled by TPS2015B;
V optionally 5V or 1.8V.

There are two proactive ways you can affect the power
consumption of the Agate or Merlin:

PCl e Bus Speed:

As implemented on both boards, the PCle is driven by the
89HPES24T6G2 PCle switch which passes the PCle
streams between the local devices and the host CPU. The
PCle bus speeds of the local devices except the GPU are
auto-negotiated by the 24T6 and not readily changed.

The host system controls bus speed of both the host side of
the 24T6 and the 24T6’s GPU local port(s) using the AMD
Catalyst Control Panel/Advanced/PowerPlay. Enable
PowerPlay and choose between Maximize Battery Life and
Maximize Performance. Battery selects PCle 1.1 (2.5Gb/s
transfer rate) and Performance selects PCle 2.0 (5.0Gb/s
transfer rate.

Use PowerPlay™™ to adjust your graphics processor settings for higher
performance or longer battery life.

[v¥ Enable PowerPlay™

% Plugged In: |I"."Iaximize Pefomance LJ
i Battery: |I'-.-'Iaximize Battery Life Lj
Maximize Battery Life

Maximize Perfomance

Unless you are doing a lot image manipulation and
transfers between host and board, you are unlikely to see
any difference moving to PCle 2.0 (5.0Gb/s), whereas the
power dissipation on the board increases by several watts.
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PCl e Lane Width:

Cooling Considerations:

Ruggedization Option:

DIP switches on the Agate or Merlin independently select
bus width for x4 or x8 for the host and for the GPU lanes.
Again, unless you are do a lot with the board, x4 will
usually be more than adequate and again, you can reduce
power dissipation by a few watts.

IMPORTANT: GOOD AIRFLOW IS REQUIRED.

You should be able to measure at least 400 Linear Feet per
Minute (LFM) at the board if you want to operate at the
upper temperature limits. You can usually get this much air
by using a 100 CFM-rated fan.

Due to the high component density and functionality of the
Agate and Merlin boards, the power consumption seriously
exceeds the nominal PMC 7.5W specification. Many PMC
products do this, but it is still necessary to be careful about
it. We have seen problems when:

a) the carrier board current limits the power supplied to the
PMC slot. For adequate margins, you need at least 15W
each for 3.3V and 5V (or 12V).

b) the board is mounted on a carrier, used in a PC, and
there is no fan. Please use a carrier with a built-in fan or
rig up an external fan that funnels air onto the graphics
board. Without a fan, the Agate or Merlin will quickly
overheat.

Rastergraf is not in the militarized business, but it can
supply boards in a semi-ruggedized form, with conformal
coating and extended temperature testing.

As compared to the fully ruggedized products supplied by
such companies as CW Defense or GE Automation which
use mil-grade components and provide full component
level traceability, Rastergraf board designs use standard
distribution grade commercial temperature range or
industrial temperature range components. Also, no
formal component tracking system is maintained.

The board is protected with a conformal coating. It is
Miller Stephenson MS-460A spray-on, and is MIL-I-
46058C, Type SR and MIL-T-152B compliant. The board
is tested under extended temperature conditions:

Temperature: -40 to +71° C, operating
-55 to +125° C, storage

Soecifications 2-7




Rastergraf

Ruggedization

Notes:

Levels: The following table shows the standard ruggedization
levels. At the time of writing, complete shock and vibration
testing has not been performed, but some boards have been
tested enough to expect full acceptance is possible. Please
contact Rastergraf Sales if you need this information.
Table 2-1 Rastergraf Ruggedization Levels Chart
Spec Air-Cooled Air-Cooled Air-Cooled Air-Cooled Coggglc(:atéon-
P Level O Level 50 Level 100 Level 200
Level 100
é‘éﬂ:fﬂ Gemini Gemini
Appllcgble Eclipse3 Eclipse3 Eclipse3 Eclipse3 .
Graphics Topaz Topaz MerlinMTX
Topaz . . Topaz
Board(s) Merli Merlin Merlin
erlin Agate Agate
Agate 9 9
Operating
Temperature| 0°C to 50°C | -20°C to 65°C | -40°C to 71°C | -40°C to 85°C |-40°C to 71°C
(4,6)
Storage |-40°C to 85°C| -40°C to 85°C |-55°C to 125°C| -55°C to 125°C |-55°C to 125°C
Humidity [0 to 95% non-{0 to 100% non-|0 to 100% non-| 0 to 100% non- |0 to 100% non-
Operating | condensing condensing condensing condensing condensing
Humidity 0 to 95% 0 to 100% 0 to 100% 0 to 100% 0 to 100%
Storage condensing condensing condensing condensing condensing
Vibration 2 g peak 2 g peak 10 g peak 10 g peak 10 g peak
Sine (1) 15-2 kHz 15-2 kHz 15-2 kHz 15-2 kHz 15-2 kHz
Vibration | 0.01 g2/Hz 0.02 g2/Hz 0.04 g2/Hz 0.04 g2/Hz 0.1 g2/Hz
Random (2)| 15-2 kHz 15-2 kHz 15-2 kHz 15-2 kHz 15-2 kHz
Shock (3) 20 g peak 20 g peak 30 g peak 30 g peak 40 g peak
Caniene optional optional optional optional yes
Coat (5)
Order
; ICAor/CS | /A5A or /A5S | /A1Aor/A1S | /A2A or/A2S | /IC1A or /C1S
Option (7)

1. Sine vibration based on a sine sweep duration of 10 minutes per axis in each of three mutually
perpendicular axes. May be displacement limited from 15 to 44 Hz, depending on specific test
equipment. Shock and Vibration values not completely verified.

airflow. Consult the factory for details.

2-8 Specifications

Random vibration 60 minutes per axis, in each of three mutually perpendicular axes.
Three hits in each axis, both directions, 1/2 sine and saw tooth. Total 36 hits.
Standard air-flow is 8 cfm at sea level. Some higher-powered products may require additional

Conformal coating type to be specified by customer. Consult the factory for details.
Temperature is measured at the card interior (not at edge).
Last letter in ordering option: A for Acrylic Conformal Coating, S for Silicone Conformal Coating
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ESD Protection:

DVxy

Agate and Merlin PMC, XMC, and PIM /O paths are
protected by ESD TVS. Several devices are used according
to routing and placement requirements:

1) Littelfuse SP3003-04XTG: Quad ESD TVS protection
diodes for single-ended signals

2) Semtech RCLAMPO0524PATCT: Quad ESD TVS
protection diodes for high-speed differential signals

3) Semtech RCLAMPO0522T.TCT Dual ESD TVS

protection diodes for high-speed differential signals

Table 2-2 ESD Protection Coverage

Signal Name Signal Type Applicable Board(s)

DVI Differential Pairs

MerlinMTX, MerlinPXC PIM

DVx_HPD, DPx_AUXn

DVI Control Signals

(as above)

DPxy

DisplayPort
Differential Pairs

AgatePXC, AgatePXC PIM
MerlinPXC, MerlinPXC PIM

DPx_HPD, DPx_PIN13, DPx_AUXn

DisplayPort Control Signals

(as above)

USB_RX, TX, D

USB Differential Pairs

(as above)

VGA: RGBHV, DDCxx

VGA signals

(as above)

DV PWR, DP PWR, VGA PWR,
USB PWR, MIPI PWR

External Device Power

As appropriate

NO ESD by design

MIPI_D, CK, SCL, SDA

MIPI Differential Pairs
and I°C

AgatePXC, MerlinPXC

STM USB Dn (side connector)

STM USB Differential Pair

AgatePXC, all Merlin

PDW_Dn

WandCam Differential Pairs

AgatePXC PIM, MerlinPXC PIM

PDW_DVPDx, CTL

YUV Camera Signals

AgatePXC PIM

LVDS_Un, Ln

LVDS Differential Pairs

AgatePXC/1L

VINx, AINx

CX25858 A and V Inputs

AgatePXC/2, MerlinMTX

DVI_INx

DVI Input Differential Pairs

AgatePXC/2

RGBHV_In

RGBHYV Input Signals

AgatePXC/2

Rear RG-101 MUX (Section 4.9.4)

VGA Output

AgatePXC

Rear RG-101 MUX (Section 4.9.4)

VGA Output

MerlinPXC

Omitted *

CX3 UART RX, TX (optional header)

CX3 Debugger Port

AgatePXC, MerlinPXC

Omitted *

FX3 UART RX, TX (optional header)

FX3 Debugger Port

AgatePXC

Omitted *

GP I’C (optional header)

I°C control

All

Omitted *

* Since these are not often used, it is not a serious issue
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2.3 Specifications Unigue to AgatePXC

Agate Graphics Processor:  AMD E4690 Multi-Chip Module (MCM).
(AKA M96 CSP or RV730, PCI Dev ID 9491)

See Sections 1.2 and 1.4 for detailed information about the
E4690.

Maximum VGA Dot Clock 400 MHz
Horizontal Scan Rates 31.5to 115 KHz

Display Memory: 512MB GDDR3 on-chip memory.
Display Colors 16.7 Million @ 24-bits
BIOS PROM: 128KB Flash EEPROM contains the VGA BIOS. Second

EEPROM can be installed for customer use (special order).
Graphics Outputs: Only 2 channels can be active at any time

Digital: /1D or /2 version:
2x DisplayPort on front panel (Channels A and B)
2x DisplayPort on XMC Pn6 (Channels C and D)

/1L version:
Ix LVDS - on front panel
single link (single pixel/clock) or
dual link (two pixels/clock)
Analog: /1V or /IR version:

2x VGA on front panel (Channels A and B)
2x VGA on PMC Pn4 (same Ch A and B)

Composite Video Signal: A multiplexer selects Sync-On-Green operation.
The signal has the following approximate values:

1 Volt peak to peak consisting of:
660 mV Reference White +
54 mV Reference Black +
286 mV Sync Level

PMC/PCI Bus Interface Pericom PI7C9X130 32/64-bit, 33-133 MHz PCI/PCI-X
to PCle 1.1 x4 Bridge. Supports Universal PCI Bus
signaling (5V and 3.3V) on the PMC side.

XMC/PCleBusInterface IDT 89HPES24T6G2 6 port PCle 1.1/2.0 PCle switch;
each port is x4 PCle lanes.

Ports 0&1: XMC: x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;

Port 0: PMC: x4 to Pericom PCle to PCI bridge, x4,
PCIe 1.1. x4 Port 1 not used.

2-10 Specifications
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USB Host Controller

Video/Audio Digitizer

RGBHV/DVI/YUV Digitizer

MIPI CSI-2 Digjtizer

Power Requirements

Power-management:

Ports 2&3: connected to E4690, x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;

Port 4: connected to uPD720201, x1, PCle 2.0;
Port 5: connected to CX25858, x1, PCle 1.1

Renesas uPD720201, PCIe 2.0 PCle, four port, USB
3.0/2.0 compliant, switched power control. BIOS PROM.

Port 1 to STM32F427 BIST controller;

Port 2 to Cypress CX3 MIPI CSI-2 camera controller;
Port 3 to user XMC rear 1/O;

Port 4 to Cypress FX3 Peripheral Controller.

Conexant CX25858, 8 NTSC/PAL Composite Video In, 8
Audio In (standard Agate connects 2), all channels can be
active at once. Video capture mode is 4:2:2 or 4:1:1, choice
of NTSC or PAL affects all inputs; pairs of audio inputs
can be configured for stereo. 2Kb Serial EEPROM stores
power-up configuration. BIOS PROM.

Analog Devices ADV7441A captures RGBHV (SOG or
separate sync) or DVI up to 1600x1200x16bpp; interfaces
to Cypress FX3 USB 3.0 Peripheral Controller and uses
modified Cypress video input application software. Front
panel supports RGBHYV in only. Rear I/O supports RGBHV
or DVL

The ADV7441A output can be disabled and an 8-bit YUV
camera can be connected via a mid-board connector to
drive the FX3.

Cypress CX3 USB 3.0 controller for MIPI CSI-2 1-4 lanes
captures high resolution camera input.

AgatePXC easily exceeds the nominal power limits of
PMC (7.5W). XMC is controlled by the amount of
available cooling and host power supply capabilities. In
order to achieve full operability, the AgatePXC/2 requires:

Host Bus  Voltage Input Idle* Full Operation®

PMC/XMC 3.3V 0.5A 2A
PMC 5V 1.75A 6.85A
XMC VPWR=5V 1.75A 6.85A

VPWR=12V 1.TA 3A

* Doesn’t include power drawn through 1/0O connectors.

With the proper software, the graphics controller can
power-down unused functions.
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Front Panel 1/0 Connectors AgatePXC/1V:
AgatePXC/1D:
AgatePXC/1L:
AgatePXC/1R:

Rear /0O Connectors

2-12 Specifications

AgatePXC/2:

AgatePXC/1V:
AgatePXC/1D:
AgatePXC/1L:
AgatePXC/1R:

AgatePXC/2:

Dual VGA

Dual Mini DisplayPort (mDP)
Honda SDR26

Single VGA

2x mDP + Honda SDR50

PMC Pn4, XMC Pn6
PMC Pn4, XMC Pn6
PMC Pn4, XMC Pn6
PMC Pn4, XMC Pn6
PMC Pn4, XMC Pn6
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2.4 Specifications Unique to MerlinPXC

Merlin Graphics Processor:

Display Memory:

BI1OS PROM:

Graphics Outputs:
Digital:

Analog:

Composite Video Signal:

PMC/PCI Bus|nterface

XMC/PCleBusInterface

AMD E8860 Multi-Chip Module (MCM).

See Sections 1.3 and 1.4 for detailed information about the
E&860.

2GB GDDRS on-chip memory.

128KB Flash EEPROM contains the VGA BIOS. Second
EEPROM can be installed for customer use (special order).

6 channels can be active at any time
/1D or /2 version:
4x DisplayPort on front panel (Channels A, B, D, E)

High speed multiplexer shares Channel D between
front and rear.

/2 version:

3x DisplayPort on XMC Pn6 (Channel C, D, F)
3x DisplayPort on PMC Pn4 (Channel C, D, F)

High speed multiplexer shares Channel C, D, F
between PMC Pn4 and XMC Pn6.

/1V version:

I1x VGA on front panel
I1x VGA on PMC Pn4 (if installed)

The signal has the following approximate values:

1 Volt peak to peak consisting of:
660 mV Reference White +
54 mV Reference Black +
286 mV Sync Level

Pericom PI7C9X130 32/64-bit, 33-133 MHz PCI/PCI-X
to PCle 1.1 x4 Bridge. Supports Universal PCI Bus
signaling (5V and 3.3V) on the PMC side.

IDT 89HPES24T6G2 6 port PCle 1.1/2.0 PCle switch;
each port is x4 PCle lanes.

Ports 0&1: XMC: x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;

Port 0: PMC: x4 to Pericom PCle to PCI bridge, x4,
PCIe 1.1. x4 Port 1 not used.

Ports 2&3: connected to E®860, x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;
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USB Host Controller

MIPI CSI-2 Digitizer

Power Requirements

Power-management:

Port 4: connected to uPD720201, x1, PCle 2.0;
Port 5: not used.

Renesas uPD720201, PCIe 2.0 PCle, four port, USB
3.0/2.0 compliant, switched power control. BIOS PROM.

Port 1 to STM32F427 BIST controller;

Port 2 to Cypress CX3 MIPI CSI-2 camera controller;
Port 3 to user XMC rear 1/O;

Port 4 to front panel.

Cypress CX3 USB 3.0 based controller for MIPI CSI-2 1-4
lanes captures high resolution camera input.

MerlinPXC easily exceeds the nominal power limits of
PMC (7.5W). XMC is controlled by the amount of
available cooling and host power supply capabilities. In
order to achieve full operability, the MerlinPXC/2 requires:

Host Bus  Voltage Input Idle* Peak Operation*

PMC/XMC 3.3V 0.5A 2A
PMC 5V 1.75A 6.85A
XMC VPWR=5V 1.75A 6.85A

VPWR=12V 1.1A 3A

* Doesn’t include power drawn through 1/0O connectors.

With the proper software, the graphics controlled can
power-down unused functions.

Front Panel 1/0 Connectors MerlinPXC/1V: Single VGA

Rear /0O Connectors
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MerlinPXC/2:  4x mDP, MIPI, Micro AB USB 3.0
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MerlinPXC/1D: PMC Pn4, XMC Pn6
MerlinPXC/2:  PMC Pn4, XMC Pn6
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2.5 Specifications Unigueto MerlinMTX

Merlin Graphics Processor:

Display Memory:
BIOS PROM:

Graphics Outputs:

XMC/PCleBusInterface

Video/Audio Digitizer

Power Requirements

Power-management:

Rear 1/0O Connectors

AMD E8860 Multi-Chip Module (MCM).
See Sections 1.3 and 1.4 for details about the E8860.
2GB GDDRS on-chip memory.

128KB Flash EEPROM contains the VGA BIOS. Second
EEPROM can be installed for customer use (special order).

All channels can be active at any time
1x DisplayPort on PMC Pn4 (Channel C)
2x DVI, single-link on PMC Pn4 (Channels D and F)

IDT 89HPES24T6G2 6 port PCle 1.1/2.0 PCle switch;
each port is x4 PCle lanes.

Ports 0&1: XMC only: x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;

Ports 2&3: connected to E8860, x4 or x8, PCle 2.0;
power save options: x4 only, PCle 1.1;

Port 4: not used
Port 5: connected to CX25858, x1, PCle 1.1

Conexant CX25858, Up to 8 NTSC/PAL Composite
Video In and 8 Audio In, all channels can be active at once.
As implemented on MerlinMTX, a maximum of 4 video in
and 2 audio is possible. Video capture mode is 4:2:2 or
4:1:1, choice of NTSC or PAL affects all inputs; pairs of
audio inputs can be configured for stereo. BIOS PROM.

MerlinMTX easily exceeds the nominal power limits of
PMC (7.5W). XMC is controlled by the amount of
available cooling and host power supply capabilities. In
order to achieve full operability, the MerlinMTX requires:

Host Bus  Voltage Input Idle* Peak Operation*
PMC/XMC 3.3V 0.5A 2A
PMC 5V 1.75A 6.85A
XMC VPWR=5V 1.75A 6.85A
VPWR=12V 1.1A 3A

* Doesn’t include power drawn through 1/0 connectors.

With the proper software, the graphics controlled can
power-down unused functions.

PMC Pn4
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Figure2-1 Graphical Illustration of Display Formats
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Image courtesy: http://en.wikipedia.org/wiki/File:Vector Video Standards2.svg
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2.6 Device Codes

2.6.1 PCIl Vendor and Device IDs

The PCI Vendor and Device IDs provide a way for the host OS to
uniquely identify each device plugged into the PCI or PCle bus.

In the case of the Agate and Merlin, all of the on-board devices are
isolated from the host through one (PCle) or two (PCI) bridge devices.
This means that when you run a PCI map on the devices on your system,
the Agate or Merlin devices appear several layers into the map.

Typical maps for PCle x4 and x4 are shown in the following figures.

Figure 2-2 PCle x4 Device Map

=T

Device Create Help

(= ‘ RootComples - VenlD: 028086 DeviD: 020100 Clazs: 020600
------ o VenlD: 0x3086 DeviD: w0101 Clags: 0x0504

EI -ﬁ- WenlD: 08086 DevlD: 040105 Class: 0x0604 PCle x4 mode, PowerPlay selects 1.1 or 2.0

B34 10T PCle Bridge - WenlD: 0w111d DevlD: 0m806e Clags: 00504 2476 port 0, x4, host side, PCle 1.1/2.0

-ﬁ- IDT PCle Brdge - WenlD: 0x111d DevlD: 0x806e Class: 0x0604 2476 port 1, X0, host side

= -ﬁ- IDT PCle Bridae - WenlD: 0x111d DevlD: OxB806e Class: Ox0804 24T6 port 2, x4, board side, PCle 1.1/2.0

mel] enlD: 0x1002 DeviD: 043437 Class: 0x0300 E4690 graphics, x4
=] WenlD: Ox1002 DevlD: Oxaa3d Class: 020403 E4690 audio, x4
------ -ﬁ- IDT PCle Brdge - WenlD: 0x111d DevlD: 0x806e Class: 0x0604 24T6 port 3, x0, board side
E| -ﬁ- IDT PCle Bridge - WenlD: 0x111d DevlD: 0x806e Clazs: Ox0604 24T6 port 4, x1, board side PCle 2.0
i =] YenlD: 0x1312 DewlD: 020074 Class: 020c03 uPD720201 USB Ctrlr, x1
E# IDT PCle Bridge - WenlD: 02111d DeviD: 0xB06e Class: 0=0604 2476 port 5, x1, board side PCle 1.1
] WenlD: Ow14F1 DevlD: 0x5351 Class: 040400 CX25858 digitizer, x1

----- = 'V'enID DHSDSE DevlD: DH1 e31 Class: Ox0c03

----- = VenID. 08086 DevID. 0x1e20 Clasx. 00403
----- o VenlD: 0x8086 DeviD: Oxlel0 Class: Ox0R04
& %I' WenlD: 0x8086 DevlD: 0x1218 Class: 0x0604
=] WenlD: 0x10ec DevlD: 048168 Class: 00200
EI %I' WenlD: 0x8086 DevlD: 0x244e Class: 0x0604
i eghp WenlD: Dx1b21 DevlD: Dw1080 Class: Ox0R04
EI %I' WenlD: 0x8086 DevlD: Ox1ele Class: 0x0604
i o= WenlD: 0x10621 DevlD: 0x1042 Class: 0x0c03
~={l WenlD: 0x8086 DeviD: 0x1e26 Clazs: Ox0c03
-={] WenlD; 0-8086 DeviD: 041e44 Clazs: Ox0607
-={1 WenlD: 0x8086 DeviD: 0x1e00 Class: w107
iomd] WenlD: 08086 DeviD: 041622 Class: Dx0c05
Lol WenlD: OwE086 DeviD: 051608 Class: Qw0101

Bus: 0 Device: 22 Function: 0 &
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Device Create H

m=f] WenlD:
] Wen| D
=] Wenl D
] Wen| D

gy WenlD:
El%r YenlD:

el Wenl D
=] “enlD:
= enlD:
=] “enlD:
o] WenlD:

Figure 2-3 PCle x8 Device Map

elp

ke WenlD: DHBDBB DeviD: D:-:El‘l EI1 Elass EI:-:EIEEI4

El-ghe WenlD: 0x8086 DeviD: 00105 Class: 0x0604

-3 10T PCle Bridge - YenlD: 0x111d DeviD: 0x806e Class: (0604
=58 DT PCle Bridge - YenlD: 0x111d DevlD: 0x805e Class: Ox0E04

=101 x|

= YenlD: 0x1002 DevlD: 0x3491 Clazs: 020300
= VenlD: 0x1002 DevlD: Oxaald Clazs: 020403

E| & IDT PCle Bridge - VenlD: 0x111d DeviD: OwA0Re Class: 020604

o] WenlD: 0x1912 DeviD: 0x0014 Clazs: 0x0c03

Ox0c03
00780
Ox0c03
00403
0«0604
00604

0x0c03
(0801
00101
0x0c05
00101

E| -ﬁ- IDT PCle Bridge - VenlD: 04117d DewlD: 04B06e Class: 040604
-] WenlD: Ox14F1 DevlD: 025851 Clazs: 0x0400

0+808E DevlD: 0x1e3 Class:
0x8086 DevlD: 0xle3a Class:
0x8086 DevlD: Dule2d Class:
0x8086 DevlD: 0xle20 Clazs:
0x808E DevlD: Dx1e10 Class:
0x8086 DevlD: 0x1e18 Class:
ol VenlD: D1 0ec DeviD: 028168 Class: 0=0200
EI %I' Wen|D: 0x8086 DevlD: Ox244e Class: 0x0604

 eghs VenlD: Dx1hZ1 DeviD: 0x1080 Class: 0x0504
EI %I' Wen|D: 0x8086 DevlD: 0x1ele Class: 0x0604

o el VenlD: Ox1b21 DevlD: 0x1042 Class: 0x0c03
0x8086 DevlD: 0xle2E Class:
0x808E DevlD:; 0x1edd Class:
0x8086 DevlD: 0x1e00 Claszs:
0x808E DevlD: 041222 Class:
0x8086 DevlD: 01208 Class:

PCle x8 mode, PowerPlay selects 1.1 or 2.0
2476 port 0/1, x8, host side, PCle 1.1/2.0
2476 port 2/3, x8, board side, PCle 1.1/2.0

E4690 graphics, x4
E4690 audio, x4
2476 port 4, x1, board side PCle 2.0

uPD720201 USB Ctrlr, x1

2476 port 5, x1, board side PCle 1.1

CX25858 digitizer, x1

Bus: 0 Device: 0 Function: 0 v
Table 2-3 PCI Vendor and Device I Ds
Agate/ Vendor
Merlin Vendor Device ID
Agate AMD E4690 graphics 0x1002
E4690 audio ctlr
E4690 audio codec
Merlin AMD E8860 graphics 0x1002
E8860 audio ctlr
E8860 audio codec
Agate/MerlinMTX Conexant CX25858 0x14F1
All IDT 89HPES24T6G2  0x111D
Agate/MerlinPXC  Pericom PI7C9X130 0x12D8
Agate/MerlinPXC Renesas uPD720201 0x1912
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Device
ID

0x9491
O0xAA38
0xAAO01

0x6822
0xAA90
0xAAO01

0x5851
0x806E
0xE130
0x0014

BIOS

yes

yes

yes
opt
no
yes
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2.6.2 JTAG Device Strings

The STM ISM program can scan the JTAG string and report the device
codes. This is a handy way to verify that all the devices in the string are
actually working. Of course, this doesn’t cover all the devices on the board
but it does get many of the important ones.

If you plug an external JTAG programming device in, say for the Lattice
PLDs, you have to create a chain file of all the devices in the JTAG string
or you won’t be able to talk to any of them. You have to bypass the non-
Lattice parts and in addition to entering the JTAG BYPASS command,
you have to load the register width and bypass code.

If you use the Lattice ispVM program and program cable, use the parallel
cable and the USB-based one doesn’t work correctly with any of the Agate
or Merlin boards for reasons unknown.

Except for Cypress, which doesn’t release bsdl flies for the CX3 or FX3,
you can extract the JTAG ID Code Register value from the manufacturer’s
.bsdl file. It is of the form:

JTAG IDCODE: Little Endian (bit 0 = LSB)

Ox[1 digit] & Version Number

0x[4 digit] & Part Number

0x[3 bits, 2 digits] & Manufacturer ID

" Bit 0, Required by IEEE Std. 1149.1-1990

Thus: [vvvv pppp ppPP PPPP pppp bbb mmmm mmmm 1] or
In hex, it would be: 0x V P3 P2 P1 PO [bbbm] M1 [mmm1]

Table 2-4 JTAG Scan Code I nformation

Agate/ JTAG JTAG ID
Merlin String Code Register JTAG
Present Order Manufacturer Device Value Bypass
Agate/MerlinPXC 1 Lattice LC4128ZE100 0x01812043
Agate/MerlinPXC 2 Pericom PI7C9X130 0x1013047F STI1111]
All 3 IDT 89HPES24T6G2 0x2806E067 6 [111111]
Agate/MerlinPXC 4 Cypress CYUSB3065 (CX3)  0x07926069 4[1111]
Agate/MerlinPXC 5 Lattice LC4256ZE100 0x01816043
Agate 6 Cypress CYUSB3013 (FX3)  0x07926069 4[1111]
All 7 Lattice LC4064ZEA48 0x0180E043
8* AMD E4690 or E8860 0x0948031F

* this device may not appear in the STM JTAG Scan
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2.6.3 1°C and SPI Devices

I°C is a two-wire system originated many years ago by Philips. I’C and its
derivative, SMBus, like USB, Ethernet, and RS-232, remain reliable
standard communication protocols of long durability. While there are
some differences between I°C and SMB, for the purposes of the Agate and
Merlin designs, the two can be and are used on a common bus

There are many devices on the Agate or Merlin that have I°C or SMBus
device addresses.

There are several ways to access most of the I°C devices on the Agate or
Merlin:

a) via the STM on-board diagnostic processor (all boards);
b) via the CX3 (AgatePXC, MerlinPXC);
c) viathe FX3 (AgatePXC);

d) via the host CPU, using “fake I?C”, which uses open-collector
programmed GPIO bits in the 24T6 to simulate simple I°C. Rastergraf
has a DOS program that implements this method;

In some cases, a particular I°C is also accessed by the host CPU:
XMC VITA 42 EEPROM

a) via the XMC host processor during boot-up

b) via the STM, CX3, FX3, or “fake IZC”;
CX25858 BOOT EEPROM

a) via the CX25858 private I°C bus during boot-up

b) via the STM, CX3, FX3, or “fake IzC”;

In the case of the XMC VITA 42 EEPROM, a PCA9541A arbitrates
access between the XMC host and the on-board devices. On power-up, the
PCA9541A always gives priority access to the Host CPU since the
EEPROM is used to help set starting conditions for the system and needs
to know the characteristics of each plug-in board.

For more information, consult the VITA/ANSI 42.0 and 42.3
Specifications:

http://shop.vita.com/ANSI-VITA-420-2008-R2014-XMC-AV420.htm

http://shop.vita.com/ANSI-VITA-423-2006-R2014-XMC-PCI-Express-
Protocol-Layer-Std-AV423.htm
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Table 2-5 AgatePXC (Rev 2) 1°C Slave Device Addresses

Device Function PLOC I’*C Address I*C Bus Controller
CYUSB3065-BZX CX3 MIPI Ctlr Uo012C5 0xO0E GP reserved — do not access
CYUSB3013-BZX FX3 ADV Ctlr UO11H2 0x0E GP reserved — do not access
LC4128ZE-A192 PLD U012M6 0x20-2A GP ST, 24T6, CX3, FX3
LC4256ZE-A193 PLD uo012Cl1 0x30-3A GP ST, 24T6, CX3, FX3
LC4064ZE-A194 PLD UO12H4 0x3C, 3E GP ST, 24T6, CX3, FX3

ICS1526 PLL UO11HS 0x4C GP ST, 24T6, CX3, FX3
ADV7441 Map 0-3 RGBHV/DVI U012J1 0x42/46/4A/AE  GP/FX3 ST, 24T6, CX3, FX3
ADV7441 Map 4-7 RGBHV/DVI U012J1 0x42/46/4A/AE  GP/FX3 ST, 24T6, CX3, FX3

MIPI Camera  MIPI I°C Buffer ~ U022B6 0x78 (+) GP ST, 24T6, CX3, FX3
E4690 GPU UO11E1 0x82 GP ST, 24T6, CX3, FX3
LM75BDP Temp@PwrSup  U011M2 0x90 GP ST, 24T6, CX3, FX3
ADS1015 V/I ADC U022M4 0x92 GP ST, 24T6, CX3, FX3
LM63CIMA Temp@GPU uo11c2 0x98 GP ST, 24T6, CX3, FX3
241.C02B CX25858 BOOT  U022C3 0xA0 GP/CX ST, 24T6, CX3, FX3, CX*
241L.C256 Agate VPD UO012K6 0xA8 GP ST, 24T6, CX3, FX3
24L.C02B!  XMC IPMIPROM U022K4 0xA[slot] GP/XMC ST, 24T6, CX3, FX3, XMC
PI7C9X130 PCI Bridge uo11J5 0xCO0 GP ST, 24T6, CX3, FX3
CY22393 Master Clock U011D4 0xD2 GP ST, 24T6, CX3, FX3
ICS9DB403D PCle Clock Bfr UO11HS 0xDC GP ST, 24T6, CX3, FX3
IDTHPES24T6G2  PCle Switch UO12F5 O0xEE GP ST, 24T6, CX3, FX3
PCA9541A I°C Mux UO012KS5 OxF[slot] GP/XMC ST, 24T6, CX3, FX3, XMC
STM32F427VIT6 Local CPU UO11C5 programmable GP 24T6, CX3, FX3

* CX25858-side programming requires Windows app and modified CX2585 driver

+ Slave Address can be changed in register 0x3100. 0x78 is specified in the MIPI standard but it
appears that not every manufacturer abides by that address.

! This may not be programmed correctly. Contact Rastergraf if you have problems.
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Table 2-6 AgatePXC (Rev 2) I°C Masters
Device Function
STM32F427VIT6 Local CPU
CYUSB3065-BZX CX3 MIPI CSI-2 Controller
CYUSB3013-BZX FX3 ADV7441A Controller
IDTHPES24T6G2 PCIe Switch (GPIO [1:0])

Table 2-7 AgatePXC (Rev 2) SPI Devices

Device Function PLOC
M25P10-AVMNG6TP E4690 BIOS PROM U021B1
M25P10-AVMNG6TP uPD720201 BIOS PROM uU012D4
M25P40-VMN6TPB CX3 BIOS PROM U022D5
M25P40-VMN6TPB FX3 BIOS PROM uo011J3
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U011Cs5
U012C5
UO011H2
UO12F5

Controller
Windows app
Windows app
Windows app
Windows app
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Table 2-8 MerlinPXC 1°C Slave Device Addresses

Device Function PLOC I’C Address I’C Bus
CYUSB3065-BZX CX3 MIPI Ctlr uUo012C5 0x0E GP
LC4128ZE-A192 PLD U012M6 0x20-2A GP
LC4064ZE-A194 PLD UO12H4 0x3C, 3E GP

MIPI Camera MIPI I’C Buffer ~ U012A6 0x78 (+) GP
E8860 GPU UOI1E1 0x82 GP
LM75BDP Temp@PwrSup  UO11M2 0x90 GP
ADS1015 V/I ADC U022M4 0x92 GP
LM63CIMA Temp@GPU UO11E5 0x98 GP
24L.C256 Merlin VPD UO012K6 0xA8 GP
24LC02B!  XMCIPMIPROM U022K4 0OxA[slot] GP/XMC
PI7C9X130 PCI Bridge uo11J5 0xCO0 GP
CY22393 Master Clock uo11c4 0xD2 GP
ICS9DB403D PCle Clock Bfr UO11HS 0xDC GP
IDTHPES24T6G2  PCle Switch UO12F5 OxEE GP
PCA9541A I°C Mux UO012KS5 OxF[slot] GP/XMC
STM32F427VIT6 Local CPU UO11C5 programmable GP

Controller
reserved — do not access
ST, 24T6, CX33
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3, XMC
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3
ST, 24T6, CX3,
ST, 24T6, CX3, XMC
24T6, CX3

+ Slave Address can be changed in register 0x3100. 0x78 is specified in the MIPI standard but it

appears that not every manufacturer abides by that address.

! This may not be programmed correctly. Contact Rastergraf if you have problems.

Table 2-9 MerlinPXC 1°C Masters

Device Function
STM32F427VIT6 Local CPU
CYUSB3065-BZX CX3 MIPI CSI-2 Controller
IDTHPES24T6G2 PCIe Switch (GPIO [1:0])

Table 2-10 MerlinPXC SPI Devices

Device Function PLOC
M25P10-AVMNG6TP E8860 BIOS PROM U022C3
M25P10-AVMNG6TP uPD720201 BIOS PROM UO12ES
M25P40-VMN6TPB CX3 BIOS PROM U012D5

PLOC
U011C5
U012C5
UO12F5

Controller
Windows app
Windows app
Windows app
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Table 2-11 MerlinMTX 1°C Slave Device Addresses

I’C I’C
Device Function PLOC Address Bus
LC4064ZE-A194 PLD UO12H4 0x3C, 3E GP
E8860 GPU UO11E1 0x82 GP
LM75BDP Temp@PwrSup  UO011M2 0x90 GP
ADS1015 V/I ADC U022M4 0x92 GP
LM63CIMA Temp@GPU UO11E5 0x98 GP
24L.C02B CX25858 BOOT  U021H2 0xA0 GP/CX
24L.C256 Merlin VPD U012K6 0xA8 GP
24L.C02B!  XMCIPMIPROM U022K4 0OxA[slot] GP/XMC
CY22393 Master Clock uo11Cc4 0xD2 GP
ICS9DB403D PCle Clock Bfr UO11HS5 0xDC GP
IDTHPES24T6G2  PCle Switch UOI12F5 OxEE GP
PCA9541A I°C Mux U012K5 OxF[slot] GP/XMC
STM32F427VIT6 Local CPU UO11C5 programmable GP

Controller
ST, 24T6
ST, 24T6
ST, 24T6
ST, 24T6
ST, 24T6

ST, 24T6, CX*
ST, 24T6
ST, 24T6, XMC
ST, 24T6
ST, 24T6
ST, 24T6
ST, 24T6, XMC
24T6

* (CX25858-side programming requires Windows app and modified CX2585 driver

!' This may not be programmed correctly. Contact Rastergraf if you have problems.

Table 2-12 MerlinMTX 1°C Masters

Device Function
STM32F427VIT6 Local CPU
IDTHPES24T6G2 PCle Switch (GPIO [1:0])

Table 2-13 MerlinMTX SPI Devices
Device Function PLOC
M25P10-AVMNG6TP E&860 BIOS PROM U022C3
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PLOC
U011C5
UO12F5

Controller

Windows app



Rastergraf

2.6.4 USB Vendor and Device | Ds (AgatePXC/MerlinPXC)

This section only applies to the Cypress FX3 and/or CX3 SuperSpeed
peripherals used on the Agate and MerlinPXC.

The firmware that runs in the FX3 or CX3 has a unique USB identifier
that allows system software to know what the device is and, ideally, the
nature of the firmware that it is running. It does this by means of a Vendor
ID and a Product ID. Cypress has a unique Vendor ID assigned to it by
usb.org and Cypress has assigned a Product IDs for its USB devices.

As listed in the current Windows 10 cyusb3.inf file they have:

VID_XXXX&PID_XXXX.DeviceDesc="Cypress USB3.0 Generic Driver"
VID_04B4&PID_00F0.DeviceDesc="Cypress FX3 USB BulkloopExample Device"
VID_04B4&PID_00F1.DeviceDesc="Cypress FX3 USB StreamerExample Device"
VID_04B4&PID_00F3.DeviceDesc="Cypress FX3 USB BootLoader Device"
VID_04B4&PID_4720.DeviceDesc="Cypress FX3 USB BootProgrammer Device"
VID_04B4&PID_00B0.DeviceDesc="Cypress Bay USB Boot Device"
VID_04B4&PID_00BC.DeviceDesc="Cypress Benicia USB Boot Device"
VID_04B4&PID_FFF1.DeviceDesc="Cypress FX3 Workshop Labl_UsbEnumeration"
VID_04B4&PID_FFF2.DeviceDesc="Cypress FX3 Example device 1"
VID_04B4&PID_FFF3.DeviceDesc="Cypress FX3 Example device 2"
VID_04B4&PID_0053.DeviceDesc="Cypress SD3 USB Boot Device"
VID_04B4&PID_0082.DeviceDesc="Cypress FX2LP Development board"
VID_04B4&PID_0095.DeviceDesc="Cypress FX2LP USB-JTAG debug probe"
VID_04B4&PID_1004.DeviceDesc="Cypress FX2LP Sample Device"
VID_04B4&PID_8613.DeviceDesc="Cypress FX2LP No EEPROM Device"
VID_04B4&PID_1003.DeviceDesc="Cypress FX2LP StreamerExample Device"
VID_04B4&PID_6823.DeviceDesc="Cypress EZ-USB NX2LP-Flex BootLoader Device"
VID_04B4&PID_4617.DeviceDesc="Cypress EZ-USB NX2LP-Flex Unprogrammed NAND"
VID_04B4&PID_4611.DeviceDesc="Cypress FX2 USB Storage Adapter"
VID_04B4&PID_6830.DeviceDesc="Cypress AT2 USB Storage Adapter"
VID_04B4&PID_00A1.DeviceDesc="Cypress Antioch USB Boot Device"
VID_04B4&PID_00A2.DeviceDesc="Cypress Astoria No EEPROM Device"
VID_04B4&PID_6473.DeviceDesc="Cypress EZ-USB FX1 No EEPROM Device"
VID_04B4&PID_00FA.DeviceDesc="USB-Serial MFG mode"
VID_04B4&PID_0072.DeviceDesc="Cypress CCGx PD Analyzer"
VID_04B4&PID_0002&MI_02.DeviceDesc="USB-Serial (Single Channel) Vendor MFG"
VID_04B4&PID_0004&MI_00.DeviceDesc="USB-Serial (Single Channel) Vendor 1"
VID_04B4&PID_0004&MI_01.DeviceDesc="USB-Serial (Single Channel) Vendor MFG"
VID_04B4&PID_0003&MI_02.DeviceDesc="USB-UART LP Vendor MFG"
VID_04B4&PID_0006&MI_00.DeviceDesc="USB-UART LP Vendor 1"
VID_04B4&PID_0006&MI_01.DeviceDesc="USB-UART LP Vendor MFG"
VID_04B4&PID_0005&MI_04.DeviceDesc="USB-Serial (Dual Channel) Vendor MFG"
VID_04B4&PID_0007&MI_02.DeviceDesc="USB-Serial (Dual Channel) Vendor 1"
VID_04B4&PID_0007&MI_03.DeviceDesc="USB-Serial (Dual Channel) Vendor MFG"
VID_04B4&PID_0009&MI_00.DeviceDesc="USB-Serial (Dual Channel) Vendor 1"
VID_04B4&PID_0009&MI_03.DeviceDesc="USB-Serial (Dual Channel) Vendor MFG"
VID_04B4&PID_000A&MI_00.DeviceDesc="USB-Serial (Dual Channel) Vendor 1"
VID_04B4&PID_000A&MI_01.DeviceDesc="USB-Serial (Dual Channel) Vendor 2"
VID_04B4&PID_000A&MI_02.DeviceDesc="USB-Serial (Dual Channel) Vendor MFG"
VID_04B4&PID_000B&MI_01.DeviceDesc="Cypress USB-12C PTP Bridge MFG"
VID_04B4&PID_521A&MI_00.DeviceDesc="Billboard USB-12C Bridge Vendor 1"
VID_04B4&PID_521A&MI_01.DeviceDesc="Billboard USB-12C Bridge Vendor MFG"
VID_04B4&PID_5218&MI_00.DeviceDesc="Billboard USB-I12C Bridge Vendor 1"
VID_04B4&PID_5218&MI_01.DeviceDesc="Billboard USB-I12C Bridge Vendor 2"
VID_04B4&PID_5218&MI_02.DeviceDesc="Billboard Bridge Vendor MFG"
VID_04B4&PID_5219&MI_00.DeviceDesc="Billboard USB-12C Bridge Vendor 1"
VID_04B4&PID_5219&MI_03.DeviceDesc="Billboard Bridge Vendor MFG"
VID_04B4&PID_00FB&MI_02.DeviceDesc="USB-Serial (Single Channel) Vendor MFG"
VID_04B4&PID_0033&MI_01.DeviceDesc="USB-Serial (Single Channel) Vendor MFG"
VID_04B4&PID_6560.DeviceDesc="Cypress Hub USB Manufacturing Driver"
VID_04B4&PID_6572.DeviceDesc="Cypress HX2VL(Multi-TT) DVK"
VID_04B4&PID_6570.DeviceDesc="Cypress HX2VL(Multi-TT) DVK"
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If you are going to use the Cypress SDK software, you must retain the
Cypress Vendor ID (0x0484). See this article.

You can change the Product ID (PID) when you build your own software
application to run in the CX3 or FX3.

That said, as discussed in Section 8.8.2.3 and Section 8.8.3, there are
hazards to changing these assignments for Windows 10.

Suffice it to say that unless you are an experienced Windows system
programmer and are in possession of an EV SSL certificate, you do NOT
want to touch the cysub3.inf at all.

If you want to use a different USB PID, you could most likely safely use
PID FFF2 or PID FFF3. Or, take a chance and use some other PID that
will never be used in your system. “Your mileage may vary”.

Rastergraf uses the following codes in its preloaded “Blinker” program.

Note that for both the FX3 and CX3, the Blinker program also serves as a
standard Cypress FX3 USB BootLoader Device. The only difference it
that the chip runs a little routine that turns its associated LED off and on.

Table 2-14 Cypress FX3 and CX3 USB ID Codes

Device Vendor ID ProductID Cypress Description
FX3 0x04B4 0x00F3 Cypress FX3 USB BootLoader Device *
CX3 0x04B4 OxFFF3 Cypress FX3 Example device 2 *

* the code that is running is Cypress FX3 USB BootLoader Device and will
show as a bootloader in the Cypress Control Center.
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2.7 AgatePXC (Rev 2) STM32F 427 Port Assignment

The ST Micro STM32F427 is a 100-pin TQFP 32-bit ARM processor with
2MB on-chip Flash EPROM. It is used to monitor on-board devices and to
support the built-in debugger program. It allows you to dig into the board
in ways that aren’t possible from the host.

The following table documents the port bit assignments.

Table 2-15 Agate STM32F427 Port Bit Assignment

Port | Port Agate Signal Agate Rev 2
Name | Pin Name STMName | ho o ription 6/8/2015
PA 00 23 PAO Wakeup/re-start switch

TIM2_CH2 /
PAOT| 24 | ADV_HS R ADC123_IN1 | ADV Hsync
PA 02| 25 |STM _VDD_12F ADC123 IN2 ADC input to measure FX3 VDD _12 (1.2V)
PA 03| 26 |STM _VDDIO CX | ADC123 IN3 ADC input to measure CX3 VDDIO (switched 3.3V)
SPI3_NSS/
PA_04 1 29 | JTAG_TMS ADC12_IN4 use SPI3 for JTAG
TIM2_CH1/
PA_05) 30 | ADV_VS R ADC12_IN5 ADV Vsync
TIM3_CH1/
PA06 | 31 | HSYNC DACT | ApcT2 INs DAC 1 Hsync
TIM3_CH2/
PAO7 | 32 | HSYNC_DAC2 | \pcio N7 DAC 2 Hsync
PA_ 08 | 67 | CX3_SCL 12C3_SCL to CX3 bit-bang I°C, GPIO[25] (not implemented)
PA 09| 68 |STM _USB VBUS | OTG_VBUS direct read of USB Power (dup of PB_13)
PA_10 69 FP_PON Backup Enable U012B4 power switch
PA_ 11 70 | STM_FS DN OTG_FS_DM USB for DFU and edge connector for debugger (std ISM)
PA_12 | 71 STM_FS_DP OTG_FS_DP USB for DFU and edge connector for debugger (std ISM)
PA_13 | 72 | STM_DIO JTMS-SWDIO SWD ST Micro Debugger Port
PA 14| 76 | STM _CLK JTCK-SWCLK SWD ST Micro Debugger Port
PA_15 | 77 | (reserved) JTDI
PB 00| 35 |STM_VDD_18 ADC12_IN8 ADC input to measure VDD_18 (1.8V)
PB_01 36 | STM_VDD_C ADC12_IN9 ADC input to measure VDD_C (0.9V - 1.05V)
PB 02 37 BOOT1 BOOT1 not connected except 1K pulldown to GND
PB 03 | 89 | (reserved) (JTDO)
PB_04 | 90 | (reserved) (NJTRST)
PB 05 91 STM_HS PFTL Fault flag from HS USB power switch
PB_06 | 92 | JTAG_TRST_L part of STM driving JTAG signal set
PB 07 | 93 | STM_HS VBON Enable HS USB power switch
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PB_08 | 95 | GP_SCL 12C1_SCL primary I°C (GP) CLK
PB_09 | 96 | GP_SDA 12C1_SDA primary 1°C (GP) DATA
PB_10 | 47 | (notused) 12C2_SCL
PB_11 48 | (not used) [2C2_SDA
PB_12 | 51 STM_HS_ID OTG_HS_ID host USB port ID bit
PB 13 52 | STM_USB VBUS | OTG_VBUS direct read of USB Power (dup of PA_09)
PB 14 | 53 | STM_HS DN OTG_HS DM allow host to talk to STM via uPD720201 port 1 (alt ISM)
PB 15| 54 | STM_HS DP OTG_HS _DP allow host to talk to STM via uPD720201 port 1 (alt ISM)
PC_00 15 | STM_VDD_10 ADC123_IN10 ADC input to measure VDD_10 (1.05V)
PC_01 16 | STM_VDD_25 ADC123_IN11 ADC input to measure VDD_25 (2.5V)
PC 02| 17 | STM_VDD 12C ADC123_IN12 ADC input to measure CX3 VDD _12 (1.2V)
PC 03| 18 | STM_VDD_11 ADC123 IN13 ADC input to measure VDD_11 (1.1V)
PC 04| 33 | STM_VDDR3 ADC12_IN14 ADC input to measure VDDR3 (switched 3.3V)
PC_05| 34 | STM_VFP ADC12_IN15 ADC input to measure the MIPI power (usually 3.3V)
PC 06 | 63 | (notused)
PC_07 | 64 | (notused)
PC 08| 65 | CX3 LED N Can drive CX3 LED. Normally, float this pin
PC 09| 66 | CX3 _SDA [2C3_SDA CX3 bit-bang I°C, GPIO[20] (not implemented)
PC 10| 78 | STM_TCK SPI3_SCK Drive JTAG loop using SPI3 for JTAG
SPI3_MISO
PC_11 79 | GPIO28_TDO_R (mast_er input) this is end of the JTAG loop
SPI3_MOSI

PC_12} 80 | U012M6_TDI (mast_er output) | this is the beginning of the JTAG loop
PC_13 7 (not used)
PC_14 8 (not used)
PC_15 9 (not used)
PD_00 | 81 (not used)
PD_01 82 | STM_MBISTH enables JTAG mux so that STM can run JTAG, pulldown
PD 02| 83 | STM_ADINTN low active interrupt from ADS1015 ADC, pullup
PD 03| 84 |I2C_FLAG N handshaking flag to 24T6 for I°C handoff to host
PD 04| 85 | YELLED_N (active low), pullup
PD 05| 86 | GRNALED N (active low), pullup
PD 06 | 87 | REDLED_N (active low), pullup

interrupt from the CX3, uses CX3 INT# pin (no pullup on
PD_07 88 | CX_INTN PCB. use STM oullup) Pin (o pullup
PD_08 | 55 | (notused)
PD 09| 56 | (notused)
PD_10 | 57 | (notused)
PD 11 58 FX3_REQN request to FX3 from STM, FX3 GPIO[45], pullup
PD 12| 59 | GRNBLED_N TIM4_CH1 heartbeat LED, (active low), pullup
PD_13 | 60 | (notused)
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PD_14 | 61 (not used)
PD_ 15| 62 | FX_INTN interrupt from the FX3, uses FX3 INT# pin, pullup
PE_00 | 97 | CX3 _UART_TX UART8_RX Enable ISM to talk to the CX3 UART (not implemented)
PE_01 98 | CX3 _UART_RX UART8_TX Enable ISM to talk to the CX3 UART (not implemented)
PE_02 1 X3 RSTN active low force reset of CX3/FX3/ADV, pullup
PE 03 2 SPARE not used, connects to all PLDs, pullup
PE_04 3 CX3_REQN request to CX3 from STM, CX3 GPIO[18], pullup
PE_05 4 OTMP_LED N OTMP LED, input but we could drive for attention, pullup
PE_06 5 (not used)
PE 07 | 38 | FX3 _UART_TX UART7_RX Enable ISM to talk to the FX3 UART (not implemented)
PE_08 | 39 | FX3_UART_RX UART7_TX Enable ISM to talk to the FX3 UART (not implemented)
PE_09 | 40 | VSYNC_DAC1 TIM1_CH1 DAC 1 Vsync

2 2
PE 10 | 41 STM_I2C_BUFEN Ep{%)'{i Ip(j“lc)jl;flfvirs so that GP I°C can see CX25858
PE_11 42 | VSYNC_DAC2 TIM1_CH2 DAC 2 Vsync
PE_12 | 43 | (notused)
PE_13 | 44 | (notused)
PE_14 | 45 | (notused)
PE_15 | 46 | (notused)
PH 00| 12 | CPU_CLKR STM Master Clock Input - 19.2 MHz
PH_01 13 | (reserved)
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2.8 MerlinPXC STM32F427 Port Assignment

The ST Micro STM32F427 is a 100-pin TQFP 32-bit ARM processor with
2MB on-chip Flash EPROM. It is used to monitor on-board devices and to
support the built-in debugger program. It allows you to dig into the board
in ways that aren’t possible from the host.

The following table documents the port assignments.

Table 2-16 MerlinPXC STM32F427 Port Assignment

Port Port Merlin Signal STM Name Merlin Rev 0
Name | Pin Name Description 6/17/2015
PA 00 23 | PAO Wakeup/re-start switch

TIM2_CH2/
PAOT | 24 | STM_VDDCI ADC123 IN1 | Merlin Secondary Core Voltage (0.90/0.95)
PA 02 | 25 | STM_VDD_095 ADC123_IN2 ADC input to measure Merlin DP supply (0.95V)
PA 03| 26 | STM_VDDIO_CX | ADC123 IN3 ADC input to measure CX3 VDDIO (switched 3.3V)
SPI3_NSS/
PAO4 1 29 | JTAG_TMS ADC12 IN4 Use SPI3 for JTAG
TIM2_CH1/
PA_05 | 30 | (notused) ADC12_IN5
TIM3_CH1/
PA_06 | 31 | HSYNC_DAC1 ADC12_IN6 DAC 1 Hsync
TIM3_CH2/
PA_07 | 32 | (notused) ADC12_IN7
PA_ 08 | 67 | CX3_SCL 12C3_SCL to CX3 bit-bang I°C, GPIO[25] (not implemented)
PA 09| 68 |STM USB VBUS | OTG_VBUS direct read of USB Power (dup of PB_13)
PA 10 69 | FP_PON Backup Enable U012B4 power switch
PA_ 11 70 | STM_FS_DN OTG_FS_DM USB for DFU and edge connector for debugger (std ISM)
PA 12 | 71 STM_FS _DP OTG_FS_DP USB for DFU and edge connector for debugger (std ISM)
PA_13 | 72 | STM_DIO JTMS-SWDIO SWD ST Micro Debugger Port
PA 14| 76 | STM _CLK JTCK-SWCLK SWD ST Micro Debugger Port
PA 15| 77 | (not used) JTDI
PB 00| 35 | STM_VDD_18 ADC12_IN8 ADC input to measure VDD_18 (1.8V)
PB_01 36 | STM_VDD_C ADC12_IN9 ADC input to measure VDD_C (0.805V - 0.980V)
PB 02 | 37 | BOOT1 BOOT1 not connected except 1K pulldown to GND
PB 03 | 89 | (reserved) (JTDO)
PB 04 | 90 | (reserved) (NJTRST)
PB 05| 91 STM_HS PFTL Fault flag from HS USB power switch
PB_06 | 92 | JTAG_TRST_L part of STM driving JTAG signal set
PB 07 | 93 | STM_HS VBON Enable HS USB power switch
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PB_08 | 95 | GP_SCL 12C1_SCL GP I°C CLK
PB_09 | 96 | GP_SDA 12C1_SDA GP I°C DATA
PB_10 | 47 | (notused) 12C2_SCL
PB_11 48 | (not used) [2C2_SDA
PB_12 | 51 | STM_HS ID OTG_HS_ID host USB port ID bit
PB 13 52 | STM_USB VBUS | OTG_VBUS direct read of USB Power (dup of PA_09)
PB 14 | 53 | STM_HS DN OTG_HS DM allow host to talk to STM via uPD720201 port 1 (alt ISM)
PB 15| 54 | STM_HS DP OTG_HS DP allow host to talk to STM via uPD720201 port 1 (alt ISM)
PC_00 15 | STM_VDD_10 ADC123_IN10 ADC input to measure VDD_10 (1.05V)
PC_01 16 | STM_VDD_25 ADC123_IN11 ADC input to measure VDD_25 (2.5V)
PC 02| 17 | STM_VDD_12C ADC123_IN12 ADC input to measure CX3 VDD _12 (1.2V)
PC_03 18 | STM_VDDR1 ADC123 IN13 ADC input to measure VDDR1 (1.35/1.50)
PC 04 | 33 | STM _VDDR3 ADC12_IN14 ADC input to measure VDDR3 (switched 3.3V)
PC_05| 34 | STM_VFP ADC12_IN15 ADC input to measure the MIPI power (usually 3.3V)
PC 06 | 63 | (notused)
PC_07 | 64 | (notused)
PC 08| 65 |CX3 LED N Can drive CX3 LED. Normally, float this pin
PC 09| 66 | CX3 SDA [2C3_SDA CX3 bit-bang I°C, GPIO[20] (not implemented)
PC 10| 78 | STM_TCK SPI3_SCK Drive JTAG loop using SPI3 for JTAG
SPI3_MISO
PC_11 79 | GPIO28_TDO_R (mast_er input) this is end of the JTAG loop
SPI3_MOSI
PC_12| 80 | U012M6_TDI (mast_er output) | this is the beginning of the JTAG loop
PC_13 7 (not used)
PC_14 8 (not used)
PC_15 9 (not used)
PD_00 | 81 (not used)
PD_01 82 | STM_MBISTH enables JTAG mux so that STM can run JTAG, pulldown
PD 02 | 83 | STM_ADINTN low active interrupt from ADS1015 ADC, pullup
PD_03 | 84 |I2C_FLAG_N handshaking flag to 24T6 for I°C handoff to host
PD 04 | 85 | YELLED N (active low), pullup
PD 05| 86 | GRNALED N (active low), pullup
PD 06 | 87 | REDLED_N (active low), pullup
PD 07 | 88 | CX_INTN interrupt from the CX3, uses CX3 INT# pin, pullup
PD_08 | 55 | (notused)
PD 09 | 56 | MIPI_PFTL power fault on MIPI power switch, pullup
PD_10 | 57 | (notused)
PD_11 58 | (not used)
PD 12 | 59 | GRNBLED N TIM4_CHA1 heartbeat LED, (active low), pullup
PD_13 | 60 | (notused)
PD_14 | 61 (not used)
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PD_15 | 62 | (notused)
PE 00 | 97 | CX3 UART_TX UART8_RX Enable ISM to talk to the CX3 UART (not implemented)
PE_01 98 | CX3_UART_RX UART8_TX Enable ISM to talk to the CX3 UART (not implemented)
PE_02 1 X3 RSTN active low force reset of CX3, pullup
PE_03 2 SPARE not used, connects to all PLDs, pullup
PE 04 3 CX3_REQN request to CX3 from STM, CX3 GPIO[18], pullup
PE_05 4 OTMP_LED N OTMP LED, input but we could drive for attention, pullup
PE_06 5 (not used)
PE_07 | 38 | (notused)
PE_08 | 39 | (notused)
PE_09 | 40 | VSYNC_DAC1 TIM1_CH1 DAC 1 Vsync
2 2
PE 10 | 41 STM_I2C_BUFEN Enable I°C buffer so that GP I°C can see CX25858
PROM, pulldown
PE_11 42 | (not used)
PE_12 | 43 | (not used)
PE_13 | 44 | (notused)
PE 14 45 | CLK SEL monitor this pin to know if alt clock set used in CY22393,
- — pullup
allow STM to put E8860 into test mode. Linked to
PE_15| 46 | STM_TESTEN TESTEN pin by R052C4, R is NOT installed, pulldown
PH_00 12 | CPU_CLKR STM Master Clock Input - 19.2 MHz
PH_01 13 | (reserved)
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2.9 MerlinMTX STM32F427 Port Assignment

The ST Micro STM32F427 is a 100-pin TQFP 32-bit ARM processor with
2MB on-chip Flash EPROM. It is used to monitor on-board devices and to
support the built-in debugger program. It allows you to dig into the board
in ways that aren’t possible from the host.

The following table documents the port assignments.

Table 2-17 MerlinMTX STM32F427 Port Assignment

Port Port Merlin Signal STM Name Merlin Rev 0
Name | Pin Name Description 6/17/2015
PA 00 23 | PAO Wakeup/re-start switch

TIM2_CH2/
PAOT | 24 | STM_VDDCI ADC123 IN1 | Merlin Secondary Core Voltage (0.90/0.95)
PA 02 | 25 | STM_VDD_095 ADC123_IN2 ADC input to measure Merlin DP supply (0.95V)
PA_ 03 | 26 | (notused) ADC123_IN3
SPI3_NSS/
PAO4 1 29 | JTAG_TMS ADC12 IN4 Use SPI3 for JTAG
TIM2_CH1/
PA_05 | 30 | (notused) ADC12_IN5
TIM3_CH1/
PA_06 | 31 | HSYNC_DAC1 ADC12_IN6 DAC 1 Hsync
TIM3_CH2/
PA_07 | 32 | (notused) ADC12_IN7
PA_08 | 67 | (notused) 12C3_SCL
PA 09| 68 |STM USB VBUS | OTG_VBUS direct read of USB Power (dup of PB_13)
PA_10 | 69 | (notused)
PA_ 11 70 | STM_CON_DN OTG_FS_DM USB for DFU and edge connector for debugger (std ISM)
PA 12 | 71 STM_CON_DP OTG_FS_DP USB for DFU and edge connector for debugger (std ISM)
PA_13 | 72 | STM_DIO JTMS-SWDIO SWD ST Micro Debugger Port
PA 14| 76 | STM _CLK JTCK-SWCLK SWD ST Micro Debugger Port
PA 15| 77 | (not used) JTDI
PB_ 00| 35 | STM_VDD_18 ADC12_IN8 ADC input to measure VDD_18 (1.8V)
PB_01 36 | STM_VDD_C ADC12_IN9 ADC input to measure VDD_C (0.805V - 0.980V)
PB 02 | 37 | BOOT1 BOOT1 not connected except 1K pulldown to GND
PB 03 | 89 | (reserved) (JTDO)
PB 04 | 90 | (reserved) (NJTRST)
PB 05| 91 STM_HS PFTL Fault flag from HS USB power switch
PB_06 | 92 | JTAG_TRST_L part of STM driving JTAG signal set
PB 07 | 93 | STM_HS VBON Enable HS USB power switch
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PB_08 | 95 | GP_SCL 12C1_SCL GP I°C CLK
PB_09 | 96 | GP_SDA 12C1_SDA GP I°C DATA
PB_10 | 47 | TS_JTAG_MUX 12C2_SCL Control E8860 JTAG mux — not implemented
PB_11 48 | (not used) [2C2_SDA
PB 12 | 51 STM_HS ID OTG_HS_ID auxiliary USB port
PB 13 52 | STM_USB VBUS | OTG_VBUS direct read of USB Power (dup of PA_09)
PB 14 | 53 | (notused) OTG_HS_DM
PB_15 | 54 | (notused) OTG_HS DP
PC_00 15 | STM_VDD_10 ADC123_IN10 ADC input to measure VDD_10 (1.05V)
PC_01 16 | STM_VDD_25 ADC123_IN11 ADC input to measure VDD_25 (2.5V)
PC 02 | 17 | (notused) ADC123_IN12
PC_03 18 | STM_VDDR1 ADC123 IN13 ADC input to measure VDDR1 (1.35/1.50)
PC 04 | 33 | STM _VDDR3 ADC12_IN14 ADC input to measure VDDR3 (switched 3.3V)
PC_ 05| 34 | (notused) ADC12_IN15
PC 06 | 63 | (notused)
PC_07 | 64 | (notused)
PC 08 | 65 | (notused)
PC 09 | 66 | (notused) [2C3_SDA
PC 10| 78 | STM_TCK SPI3_SCK Drive JTAG loop using SPI3 for JTAG
SPI3_MISO
PC_11 79 | GPIO28_TDO_R (mast_er input) this is end of the JTAG loop
SPI3_MOSI
PC_12| 80 | U012M6_TDI (mast_er output) | this is the beginning of the JTAG loop
PC 13 7 (not used)
PC_14 8 (not used)
PC_15 9 (not used)
PD_00 | 81 (not used)
PD_01 82 | STM_MBISTH enables JTAG mux so that STM can run JTAG, pulldown
PD 02 | 83 | STM_ADINTN low active interrupt from ADS1015 ADC, pullup
PD_03 | 84 |I2C_FLAG_N handshaking flag to 24T6 for I°C handoff to host
PD 04 | 85 | YELLED N (active low), pullup
PD 05| 86 | GRNALED N (active low), pullup
PD 06 | 87 | REDLED_N (active low), pullup
PD_07 | 88 | (notused)
PD_08 | 55 | (notused)
PD 09 | 56 | (notused)
PD_10 | 57 | (notused)
PD_11 58 | (not used)
PD 12 | 59 | GRNBLED N TIM4_CHA1 heartbeat LED, (active low), pullup
PD_13 | 60 | (notused)
PD_14 | 61 (not used)
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PD_15 | 62 | (notused)
PE_00 | 97 | (notused) UART8_RX
PE_01 98 | (not used) UART8_TX
PE_02 1 (not used)
PE_03 2 SPARE not used, connects to PLD, pullup
PE_04 3 (not used)
PE_05 4 OTMP_LED N OTMP LED, input but we could drive for attention, pullup
PE_06 5 (not used)
PE_07 | 38 | (notused)
PE_08 | 39 | (notused)
PE_09 | 40 | VSYNC_DAC1 TIM1_CH1 DAC 1 Vsync
2
PE 10 | 41 STM_I2C_BUFEN Enable buffer so that GP I°C can see CX25858 PROM,
pulldown
PE_11 42 | (not used)
PE_12 | 43 | (not used)
PE_13 | 44 | (notused)
PE 14 45 | CLK SEL monitor this pin to know if alt clock set used in CY22393,
- — pullup
allow STM to put E8860 into test mode. Linked to
PE_15| 46 | STM_TESTEN TESTEN pin by R052C4, R is NOT installed, pulldown
PH_00 12 | CPU_CLKR STM Master Clock Input - 19.2 MHz
PH_01 13 | (reserved)
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2.10 Voltages and Clocks

Many voltages and clocks can be verified by locating the marked pads or
pins on Side 2 of the PCB, the side that is exposed when the board is
plugged in. Great care must be exercised when poking around a live board.
If you zap something, it will not be covered under warranty.

2.10.1 AgatePXC Voltages and Clocks
Power up current 1.5A —2.A @ 5V, .0.5A @ 3.3V

Table 2-18 Agate Voltages and Clocks

Voltage Value
VDD CORE 0.90V -1.05V
VDD 10 1.05V
VDD 11 1.13V
VDD 12C 1.2V
VDD 12F 1.2V
MVDDQ 1.8V
VDD 18 1.8V
VDD 18M 1.8V
VDD 18P 1.8V
VDD 25 2.5V
VDD 25M 2.5V
VDDR3 3.3V
Clock Name Frequency Level
CXCLK 48.00MHz 1.8V
CPCLK 27.00MHz 1.8V
FCLK 19.16MHz 3.3V
SCCLK 19.16MHz 3.3V
ADVCLK 28.5MHz 3.3V
USBCLK 24.00MHz 1.8V
PLDCLK 14.318MHz 3.3V
9REF+ 100.00MHz 1.0V
PREF- 100.00MHz 1.0V
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2.10.2 MerlinPXC Voltages and Clocks
Power up current 1.5A —2.A @ 5V, .0.5A @ 3.3V

Table 2-19 Merlin Voltages and Clocks

Voltage Value
VDD 095 0.95V
VDD 10 1.05V
VDD CORE 0.805 - 0.98V
VDDCI 0.90 or 0.95
VDD 11 1.13V
VDD 12C 1.2V
VDDRI1 1.35 or 1.5 (default)
VDD 18 1.8V
VDD 18M 1.8V
VDD 18P 1.8V
VDD 25 2.5V
VDD 25M 2.5V
VDD 3.3V
VDDR3 3.3V
VCC _XMC 5.0V
7VCC 5.0V
Clock Name Frequency Level
PLDCLK 14.318MHz 3.3V
SCCLK 19.16MHz 3.3V
USBCLK 24.00MHz 1.8V
GPCLK 27.00MHz 3.3V
X2CLK 100.00MHz 3.3V
9REF+ 100.00MHz 1.0V
PREF- 100.00MHz 1.0V
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2.10.3 MerlinMTX Voltages and Clocks
Power up current 1.5A —2.A @ 5V, .0.5A @ 3.3V

Table 2-20 Merlin Voltages and Clocks

Voltage Value
VDD 095 0.95V
VDD 10 1.05V
VDD CORE 0.805 - 0.98V
VDDCI 0.90 or 0.95
VDD 11 1.13V
VDD 12C 1.2V
VDDRI1 1.35 or 1.5 (default)
VDD 18 1.8V
VDD 18M 1.8V
VDD 18P 1.8V
VDD 25 2.5V
VDD 25M 2.5V
VDD 3.3V
VDDR3 3.3V
VCC_XMC 5.0V
VCC 5.0V
Clock Name Frequency Level
CXCLK 48.00MHz 1.8V
PLDCLK 14.318MHz 3.3V
SCCLK 19.16MHz 3.3V
GPCLK 27.00MHz 3.3V
X2CLK 100.00MHz 3.3V
PREF- 100.00MHz 1.0V
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2.11 E4690 Configuration Straps

The E4690 is preloaded on power-up with a number of startup parameters
called Configuration Straps. They set a variety of functions for the
convenience of the board designer.

The straps are implemented with pullup resistors. Some functions can also
be changed by the BIOS, but still require a valid default power-up state.

Table 2-21 E4690 Configuration Straps

Signal Name I/O Pin Function Agate
TX PWRS ENB GPIOO0 PCIE Full Tx Out Swing En 1
TX DEEMPH_EN GPIOI1 PCIE XMIT De-Emphasis En 1
BIF_GEN2 EN A GPIO2 PCIE Gen2 Enable 1
GPIO5 AC BATT TEST GPIOS Low For Batt/Pwr Save Mode SW7-2
BIF_VGA DIS GPIO9 VGA Disable SW7-1
ROMIDCFGJ[2:0] GPIO[13:11] Numonyx/Micron M25P10A [101]
BIOS ROM _EN GP1022 Enable Local (not system) BIOS ROM 1
AUD[1:0] [H:VISYNC _DACI | Audio for DisplayPort only [10]
VIP_DEVICE_STRAP ENA | VSYNC_DAC2 VIP DEVICE Enable 0
BIF CLK PM EN GPIO8 AMD Reserved - must be 0 on power-up 0
SMS_EN_HARD HSYNC DAC2 AMD Reserved - must be 0 on power-up 0
CCBYPASS GENERICC AMD Reserved - must be 0 on power-up 0
BIF RX PLL CALIB BP GP1021 AMD Reserved - must be 0 on power-up 0
GPIO 28 TDO GPI1028 AMD Reserved - must be 0 on power-up 0
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2.12 E8860 Configuration Straps

The E8860 is preloaded on power-up with a number of startup parameters

called Configuration Straps. They set a variety of functions for the
convenience of the board designer.

Most of the straps are encoded using a 4-bit R/C circuit instead of pullup
resistors. Some functions can also be changed by the BIOS, but still
require a valid default power-up state.

Table 2-22 E8860 MLPS Configuration Straps

Signal Name EI.ICOded Function All. R/C R/C
Bit Posn Merlin  up down

Audio Port [2:1] PS 3[5:4] [000] to enable all ports [00] 0.68uF
Reserved PS 3[3:1] Mustbe 0 at reset [000] 4750
Reserved PS _2[5] Must be 1 at reset

[10] 0.01uF
VGA_DIS PS 2[4] 0 = enable VGA mode
BIOS ROM_EN PS 2[3] 1 = Enable the external BIOS
Reserved PS 2[2] Must be 0 at reset [100] 4530 4990
Reserved PS 2[1] Must be 0 at reset
TX DEEMPH _EN PS_1[5] 1 = Tx de-emphasis enabled
TX PWRS ENB PS 1[4] 1 = Full Tx output swing H
Reserved PS_1[3] Must be 0 at reset
Reserved PS _1[2] Must be 0 at reset [000] 4750
PCIE_GEN3 PS 1[1] 0 =no PCle Gen3
Audio Port [0] PS _0[5] [000] to enable all ports

[01] 0.082uF
Reserved PS 0[4] Must be 1 at reset
ROM_CONFIG[2:0] PS_0[3:1] Numonyx/Micron 25P10A [101] 3240 5620

Table 2-23 E8860 Standard Configuration Straps
Signal Name I/O Pin Function Agate
AUD[1:0] [H:VISYNC _DACI Audio for DisplayPort only [10]
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2.13 VGA Display Timing

The following tables provide the typical timing for VGA displays.

Table 2-24 BIOS Display Timing Specifications

Active Format Bits per | Vertical Horizontal Pixel
Display Pixel Refresh Refresh Clock
640 x 400 VGA 8 60 Hz 31.55 kHz 27 MHz

Table 2-25 VGA/Windows Platform Display Timing Specifications

Active VESA Bits per Vertical Horizontal Pixel
Display Format Pixel Refresh Refresh Clock
n/a 60 Hz 31.5kHz 25.175 MHz
VGA 72 Hz 37.9 kHz 31.5 MHz
640 x 480 VGA 816,32 1 751, 37.5 kHz 31.5 MHz
VGA 85 Hz 43.4 kHz 36 MHz
60 Hz 37.9 kHz 40 MHz
72 Hz 48.1 kHz 50 MHz
800x600 | SVGA | 816,32 1 75y, | 469 kHz 49.5 MHz
85 Hz 53.7 kHz 56.25 MHz
60 Hz 48.4 kHz 65 MHz
70 Hz 56.5 kHz 75 MHz
1024 x 768 uvea 8,16,32 75 Hz 60.0 kHz 78.75 MHz
85 Hz 68.7 kHz 94.5 MHz
60 Hz 64 kHz 108 MHz
1280 x 1024 SXGA 8, 16, 32 75 Hz 80 kHz 135 MHz
85 Hz 91.1 kHz 157.5 MHz
60 Hz 75 kHz 162 MHz
70 Hz 87.5 kHz 189 MHz
1600 x 1200 UXGA 8, 16,24 75 Haz 93.8 kHz 202.5 MHz
85 Hz 106.3 kHz 229.5 MHz

Table 2-26 SDL Platform Display Timing Specifications (AgatePXC Only)

Active Analog/ Format Bits per | Vertical Horizontal Pixel

Display DVI Pixel Refresh Refresh Clock
640 x 480 Both VGA 8, 16,32 75 Hz 37.65 kHz 30.72 MHz
800 x 600 Both SVGA 8,16, 32 75 Hz 47.03 kHz 48.90 MHz
1024 x 768 Both UVGA | 8,16,32 75 Hz 60.15 kHz 81.80 MHz
1152x 900 | Analog Sun 8,16, 32 72 Hz 67.54 kHz 103.74 MHz
1280 x 1024 Both SXGA 8,16, 32 75 Hz 80.17 kHz 138.54 MHz
1600 x 1200 | Analog | UXGA | 8, 16,24 75 Hz 93.98 kHz 204.49 MHz
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2.14 VGA Monitor Requirements

Rastergraf boards can be used with a variety of monitors. For best
performance a monitor should have the following features:

* VGA compatible 5 Wire RGB with separate TTL horizontal and
vertical sync or 3 Wire RGB with sync on green (see note below)

e Switchable Termination (for monitor loopthrough)
¢ Height, pincushion, width, phase, and position controls
¢ Autotracking horizontal and vertical synchronization

* High bandwidth: 135 MHz at 1280 x 1024
180 MHz at 1600 x 1200

¢ Horizontal refresh rate: 70 kHz at 1280 x 1024
90 kHz at 1600 x 1200

Notes

In SDL (AgatePXC Only), the software defaults to standard Multiscan 5-
wire RGBHV (VGA compatible) settings. If you require Sync On Green,
be sure to select SYNC ON GREEN when setting the Video Parameters.

Some versions of the graphics boards can support interlaced operation
including STANAG. Please contact Rastergraf for more information.

Composite Video Signal: 1 Volt peak to peak consisting of:
660 mV Reference White +
54 mV Reference Black +
286 mV Sync Level
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Chapter 3
Front Panel Connectors and
Cables

Front Panel Connectors and Cables 3-1



Rastergraf

3.1 Introduction

A variety of front and rear panel connectors and related breakout cables
are used on the Agate and Merlin boards. These are covered in the
following sections. See Sections 1.14 and 1.15 for board part numbers and
related information.

Wherever possible, the Agate and Merlin use industry standard interfaces
and connectors such as VGA, USB, and DisplayPort. Nevertheless, non-
standard connectors, or in some cases non-standard usage of standard
connectors, have been utilized for some features.

The chapter contains the following sections:

3.1 Introduction

32 VGA Connector (/1V Boards)

3.3 Mini DisplayPort Connector (/2 or /1D Boards)
34 LVDS Connector (AgatePXC/1L)

3.5 USB Connector (MerlinPXC/2)

3.6 MIPI Connector (MerlinPXC/2)

3.7 DVI Connector (AgatePXC/2)

3.8 DVI Connector (MerlinMTX)

3.9 Multi-Function I/O Cable (AgatePXC/2)

3.10  Development Connectors

3.11  Multi-Function Breakout Cable (AgatePXC/2)
3.12  VGA to VGA Cable

3.13 LVDS Cable (AgatePXC/1L)

3.14 DVI-I Multi-Function Breakout Cable (MerlinMTX)
3.15  Third-Party Mini DisplayPort Adapters

3.16 MIPI WandCam Adapter (AgatePXC/MerlinPXC)
3.17 MerlinPXC PIM VGA Adapter

Chapter 4 covers the PMC Pn4 and XMC Pn6 rear I/O connectors. In an
effort to ease the always-problematic issues of rear I/O cabling, PIM
adapters are available for both the AgatePXC and MerlinPXC (but not
MerlinMTX) and these are documented in that chapter as well.

Rastergraf can supply you with some of the breakout and extension cables
that are described in this chapter. Please contact Rastergraf sales for any
assistance you may need.

Cable Sources
Note: Rastergraf uses an outside contractor to build its production cables:

Lynn Products, Inc. http://www.lynnprod.com
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Figure 3-1 AgatePXC/2 Standard Pinout Front and Rear 1/0 Connections
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Figure 3-2 MerlinPXC/2 Standard Pinout Front and Rear I/0O Connections
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Figure 3-3 MerlinMTX Standard Pinout Front and Rear |/O Connections
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3.2 VGA Connector (/1V Boards)

Analog graphics output is provided on a standard VGA style compressed
15 pin D-Sub and is used with an “Autoscan” type monitor that uses the
DDC lines to determine the monitor characteristics.

You must use the correct initialization, since a VGA monitor depends on
the sync polarities to determine operating frequency. The polarities of the
Vertical/Composite Sync and Horizontal Sync are controlled by the Agate
or Merlin graphics controller chip.

The R, G, and B video outputs are driven by the Agate or Merlin graphics
controller chip which is capable of driving terminated cable (75Q) to
standard RS-330/IRE levels. Cable length should be limited to 50 feet
unless you use low loss RG-59.

If you really want to roll you own, the board side VGA connector is an
Kycon K31XHT-E15S-N. Be sure to use 752 coax for the R, G, B. You
can use TP or coax on H, and V.

A cable that would work is Mogami W3206-8 or L-com.

Important Note

Because two VGA connectors are a tight fit on the AgatePXC/1V, some
VGA connector moldings are too wide to allow two cables to be plugged
in simultaneously. Rastergraf can supply cables that are known to fit. The
cable part number is A31-00599-1012. See Section 3.8.

Figure 3-4 Typical Panel Mount VGA Connector
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Figure 3-5 Panel Mount VGA Connector Pin Numbering

(fOI0I0I0I0
(o
\GI0I0I0I0

5 4 3 2 1
109 8 7 6
15 14 13 12 1

Table 3-1 Analog (VGA) Video Connector Pinout

VGA Pin Description Ground Type

—_—

n/c
DDC Ground Circuit Ground

Red Ground Circuit Ground

Green Ground Circuit Ground

Blue Ground Circuit Ground

O || Q| |Dn | B |W]DD

Fused +5 Volts, .25A max

—_
(=]

Sync Ground Circuit Ground

Ground Circuit Ground
DDCDA
HSYNC
VSYNC
DDCCK

—_
—_

—
NS}

—
w

_.
n

Connector Shell Chassis Ground

Outer Shield (Cable Jacket) | Chassis Ground

Warning:
The Chassis Ground MUST NOT BE CONNECTED to Circuit Ground.
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3.3 Mini DisplayPort Connector (/2 or /1D Boards)

Both the Agate and Merlin support DisplayPort using the industry
standard Mini DisplayPort connector. DisplayPort uses 100 Q shielded
twisted-pair, length-matched cables for the all five differential signal pairs.

See https://en.wikipedia.org/wiki/Mini DisplayPort for more information.
Note that DisplayPort works with in-line-cable dongles that can convert
the DP signal to DVI, HDMI, VGA, or LVDS. With Merlin’s DisplayPort
2.0, you can run several monitors on one port.

Figure 3-6 Typical Panel Mount Mini DisplayPort Connector

P}‘ﬁ"" Pin 1

Table 3-2 Mini DisplayPort

Mini DisplayPort Pin

1,7,8, 13, 14, 19 GND
21,22, 23,24 GND_CHASSIS
MDPx0P
MDPx0N
MDPx1P
MDPxIN
MDPx2P
MDPx2N
MDPx3P
MDPx3N
MDPx_AUXP
MDPx_AUXN
MDPx_HPD
MDPx_PIN13
MDPx_CEC
PDPx_PWR
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3.4 LVDS Connector (AgatePXC/1L)

The AgatePXC/1L provides a front panel Mini Camera Link (MCL)
pinout compatible Honda SDR26 connector. See Section 1.12.2.2 for more
information. The pinout follows the MCL configuration for the sake of
convenience of cable availability - there is NO support for Camera Link
on the AgatePXC/1L. LVDS uses 100 Q shielded twisted-pair, length-
matched cable. All 10 differential pairs must be the same length.

Figure 3-7 Typical SDR26 LVDS Connector

L™

= pin 1
== 1
- 3
,!.gfh. Pin 14
-

Table 3-3 LVDS Front Panel Connector (AgatePXC/1L)

SDR26 Pin Signal Name

reserved
Ground
R _LVDS U3P
R LVDS U3N
R LVDS U2P
R _LVDS U2N
R _LVDS UIP
R _LVDS UIN
R _LVDS UOP
R LVDS UON
R _LVDS UOCP
R LVDS UOCN
R LVDS U3P
R _LVDS U3N
R_LVDS U2P
R _LVDS U2N
R LVDS UIP
R _LVDS UIN
R _LVDS UOP
R LVDS UON
R _LVDS UOCP
R_LVDS UOCN
R LVDS DIGON
R LVDS VARY BL
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3.5 USB Connector (MerlinPXC/2)

The USB 3.0 SuperSpeed port is able to support up to 5Gbps data rate, as
compared to the older USB 2.0, which supports up to 480Mbps. See
Section 1.10 for information about the uPD720101 USB Host Controller.

It should be pointed out that while USB 3.1 has now been released, the
Merlin and Agate support USB 3.0. While some of the enhancements in
USB 3.1 are oriented to make USB more consumer friendly, there are
some other, interesting possibilities with USB 3.1 for future products. In
any case, neither a USB 3.1 host controller nor even connectors were
ready in time for implementation on either the Agate or Merlin.

This section just covers the front panel USB connector for the Merlin.
Since the Agate only has USB on the rear I/O connector, that and the
Merlin’s rear USB connection are covered in Chapter 4.

The Merlin front panel connector uses a USB 3.0 Micro AB connector
(Kycon KMMX-AB10-SMT1SB30TR).

Figure 3-8 Kycon USB 3.0 Micro AB Connector

Switched Power (3.3V)
USB 2.0 Data —
USB 2.0 Data+

ID (n/c)

Power Ground
USB 3.0 SS_TX-
USB 3.0 SS_TX+
SS Ground Drain
USB 3.0 SS_RX-
USB 3.0 SS_RX+

1
2
3
4
5
6
7
8
9

—
(e
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3.6 MIPI Connector (MerlinPXC/2)

The Merlin uses a Mini DisplayPort connector for the MIPI CSI-2 input
for convenience. There is no standard MIPI connector. One reason for this
is perhaps because traditionally, the MIPI cameras are used in embedded,
dedicated applications such as cell phones. MIPI cameras are very high
resolution, fast, inexpensive, and readily available, making them attractive
for many applications.

Although the typical MIPI cable length is specified at 30cm or so,
experiment has shown that they are good for much longer, no doubt
because they use the tried and true LVDS signal technology.

Just as with any LVDS application, the MIPI CSI-2 uses 100 € shielded
twisted-pair, length-matched cables for the all five differential signal pairs.

Table 3-5 MerlinPXC/2 MIPI CSI-2 I nput Connector

Mini Display Pin Description

1,7,8,13, 14,19 GND
21,22,23,24 GND_CHASSIS
MIPI_DOP
MIPI_DON
MIPI D1P
MIPI DIN
MIPI D2P
MIPI_D2N
MIPI D3P
MIPI_D3N
MIPI_CKP
MIPI_CKN
Not used
XMIP_SCL
XMIP_SDA
MIPI_VDD
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3.7 DVI Input Connector (AgatePXC/2)

It is suggested that you use a DVI-D connector for breaking out the DVI
input from the Agate PMC Pn4 backplane connector. This will make it
easy to connect to any DVI source.

Just to clarify, neither the AgatePXC nor MerlinPXC directly support DVI
out. You have to use external DisplayPort to DVI dongles. See Section
3.13. On the other hand, the MerlinMTX DOES support DVI Out, but
only on the PMC Pn4 connector.

See Sections 4.10 and 4.11 for a wirelists using the DVI-D connector.

The industry standard DVI-D (digital only) connector carries just the DVI
digital graphics signals. See http://www.ddwg.org/ for more information.

The DVI protocol uses the TMDS encoded data format. Each of the three
differential data pairs encodes nine digital video (TTL) signals. A separate
pair carries the clock. DVI requires all pairs be closely matched in length.

Each data pair must be 100 Q shielded twisted-pair, and must be length-
matched for the all four differential signal pairs.

Table 3-6 AgatePXC/2 Rear |/0O DVI-D Connector

DVI-I Pin Description

DVI TX2L
DVI_TX2H
DVI_TX2 Shield/Ground
DVI TXIL
DVI TX1H
DVI_TX1 Shield/Ground
DVI_TXOL
DVI TXO0H
DVI_TXO0 Shield/Ground
DVI _TXC Shield/Ground
DVI TXCH
DVI TXCL
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3.8 DVI-I Connector (MerlinMTX)

The MerlinMTX supports DVI on its PMC Pn4 rear I/O connector. The
MerlinMTX PIM passes the DVI connections through, but uses the DVI-I
(analog/digital) version which carries both the DVI digital and the VGA
analog signals. In the case of the MerlinMTX, however, the VGA pins are
used to pass video in or audio in signal.

An additional cable assembly converting the VGA connection to separate
BNC connectors, such as that found in Section 3.11.4, can be used to
connect to the audio and video input signals.

Table 3-7 DVI-lI Connector asused on MerlinMTX PIM

DVI-I Pin Description
1 DVI_TX2L
2 DVI_TX2H
3 DVI TX2 Shield/Ground
6 DDCCK
7 DDCDA
8 n/c (VS)
9 DVI TXIL
10 DVI TX1H
11 DVI_TX1 Shield/Ground
14 Fused +5 Volts, .25A max
15 Ground
17 DVI_TXOL
18 DVI_TX0H
19 DVI _TXO0 Shield/Ground
22 DVI_TXC Shield/Ground
23 DVI _TXCH
24 DVI _TXCL

Ko e
Cl AINS or VINS (Red)
Cc2 VINI (Green)
C3 VIN2 (Blue)
C4 AINS or VINS (HS)
C5 Analog Ground
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3.9 Multi-Function I/O Connector (AgatePXC/2)

The AgatePXC/2 has a front panel Honda SDR50 (HDR-EC50LFDT+)
I/O connector that supports 2 different pinout option: S0A and 50B. The
latter is available only by special order.

Figure 3-9 Typical SDR50 Connector

Pin 1

Pin 26

Mating connector: HDR-E50MSG1+ and HDR-ESOLPH shell - see onlinecomponents

Pin 50 Pin 26 Pin 1 Pin 25

WD, (o
0 i O 0
ILJJu:a | EI:[]UWSI

£90 [

N

2
D
D

Cable sets follow connector pin arrangement: twisted wire pair plus
ground. Use this arrangement to get even length of wire pairs through the
connector
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3.9.1 Pinout 50A: Out: VGA; In: MIPI, 2x Audio, 8x NTSC/PAL, RGBHV

The Pinout 50A supports the standard configuration of the AgatePXC/2. It
includes a 8 NTSC/PAL video inputs, 2 audio inputs, an RGBHYV input,
the Ch 2 VGA output, and a 4-lane MIPI CSI-2 port.

If you look ahead to the Pinout Table, you will see that the pins are listed
according to their intended grounds. If you plan to build your own cable,
please follow this arrangement.

Rastergraf has a breakout cable that expands the 50-pin SDR connector
out into standard connectors. See Section 3.10.

3.9.1.1 8x NTSC/PAL Inputs

VINI-VINS are composite NTSC/PAL Inputs. Each input is connected to
the CX25858 digitizer by a 1.0 uF input capacitor and presents a (DC)
75Q impedance to the driving source. No low pass filtering is done on the
signals. Each VINX has its own A to D converter and DMA transfer
engine, which allows all 8 channels to be acquired at the same time. The
cabling should use 75Q) coax.

VIN Loopback Mode

As a test feature, a control bit can make the E4690 VGA Ch 2 COMP
output loopback to VINS. The only time the loopback should be enabled is
when VINS is not otherwise connected. Also, of course, E4690 VGA Ch 2
must be programmed for TV Out mode.

3.9.1.2 2x Audio I nputs

AIN7 and AINS are audio inputs configured as a stereo pair. AIN 7/8 were
chosen because that is the default pair in the Conexant Windows driver.

Both inputs are connected to the CX25858 digitizer by a 2.2 uF input
capacitor and present a high impedance of about 180KQ at S00Hz to the
driving source. No low pass filtering is done. They each have their own A
to D converter and DMA transfer engine, which allows both channels to
be acquired at one time. The cabling should use 50Q coax.

3.9.1.3 RGBHV Input

The 1/0 connector can be used to connect to the high-speed RGBHV
digitizer which uses the ADV7441A/FX3 combination to acquire RGBHV
or RGB + SOG, up to 1600 x 1200 at 160 MHz.

The RGB inputs are connected through front-end Murata NFL21SP107
100 MHz low-pass filters and then to the ADV7441A by a 0.1 uF input
capacitor. They present a (DC) 75Q impedance to the driving source. The
cabling should use 75Q) coax.
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The output of the ADV7441A is linked to a FX3 USB SuperSpeed
peripheral controller which uses the standard USB UVC software protocol
to transfer acquired video data to the host.

3.9.1.4 VGA Ch 2 Output

The AgatePXC/2 has 2 Mini DisplayPort connectors on the front panel
and no room for VGA. In some cases, it may be convenient to have VGA,
so Pinout 50A provides it. Remember that you still can only have 2 active
display channels at one time. The R, G, B, H and V cabling should use
75Q coax, and the DDC lines should use twisted pair with ground.

3.9.1.5 MIPI CSl-2 Input

The Agate MIPI port supports 1-4 lanes MIPI CSI-2 compatible devices.
The port is connected directly to a CX3 USB SuperSpeed MIPI controller
which uses the standard USB UVC software protocol to transfer acquired
video data to the host.

The MIPI CSI-2 signal pairs cabling should use 100Q, shielded twisted-
pair, length-matched cables for the all differential signal pairs. If you
construct your own cables be sure to use an approved cable vendor and
make sure that the wiring is very clean and properly length-matched.
Unlike DisplayPort or PCle, all 5 differential pairs must be the same
length as each other.

See Section 3.14 for notes about building your own MIPI cabling and
about the WandCam adapter boardlet.

Note: a board stuffing option selects voltage to be 1.8V or 3.3V for MIPI
I°C port. The default is 3.3V.

3.9.1.6 Suggested Cabling Sources
A micro-miniature 75Q coax cable source:

Whitmor W-4769-4478 OD =0.047 in

A micro-miniature 50Q coax cable source:
Whitmor W-4269-3254 OD =0.029 in

The best thing is to contact Lynn Products. They have built our custom
cables for years.
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Table 3-8 AgatePXC/2 Multi-function 1/0O Connector Pinout 50A

Default = VS2

Default = CR2
Default = DA2*

Default = MB2
Default = DC2*

SDR
Pin

O 0 39 &N N kB~ W N =

N N N N N N — o e e e e e e e e
LnN A W D = © O 0 9 &N N A W D = O

Standard
Pinout (50A)

MIPI D3N
MIPI_CKN
MIPI D3P
MIPI_CKP
GND
GND
MIPI D2N
FP_HS_C_IN
MIPI D2N
GND
GND
FP_VS_IN
FP NC VS2
FP_VIN4
FP_VIN2
GND
GND
FP_VIN3
FP_VINI
FP_AIN4 CR2
FP_AIN2 DA2
GND
GND
FP_AIN3 MB2
FP_AIN1 DC2

SDR
Pin
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Standard
Pinout (50A)

MIPI DIN
MIPI_DON
MIPI DIP
MIPI_DOP
GND
GND
XMIP_SDA
FP_PWR
XMIP SCL
GND
FP R IN
FP_G_IN
FP B IN
FP_VINS
FP_VING
GND
GND
FP_VIN7
FP_VIN5
FP_VINS
FP_AIN6 HS2
GND
GND
FP_AIN7
FP_AIN5 YG2

* Note — this is not included on Agate Rev 1.

Default = HS2

Default = YG2

Front Panel Connectors and Cables 3-17



Rastergraf

3.9.2 Pinout 50B: MIPI, 8x Audio, 8x NTSC/PAL, RGBHV

Pinout 50B is a special build version to be requested at order time.
Table 3-9 AgatePXC/2 Multi-function 1/0 Connector Pinout 50B

Default = NC

Default = AIN4
Default = AIN2*

Default = AIN3
Default = AIN1*

SDR
Pin

O 0 9 O N b~ W N =

[\ T NG TR NG T NG T N TN NG Ty S g e N e T = Sy Se—y
hn B W NDNO —m,) O©O O 0 9 O U & W N —= O

Optional
Pinout (50B)

MIPI_D3N
MIPI_CKN
MIPI D3P
MIPI_CKP
GND
GND
MIPI_D2N
FP HS C IN
MIPI D2N
GND
GND
FP_VS_IN
FP_NC_VS2
FP_VIN4
FP_VIN2
GND
GND
FP_VIN3
FP_VINI
FP_AIN4 CR2
FP_AIN2 DA2
GND
GND
FP_AIN3 MB2
FP_AIN1_DC2

SDR
Pin
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Optional
Pinout (50B)

MIPI DIN
MIPI_DON
MIPI DIP
MIPI_DOP
GND
GND
XMIP_SDA
FP_PWR
XMIP_SCL
GND
FP R_IN
FP G IN
FP_B_IN
FP_VINS
FP_VING
GND
GND
FP_VIN7
FP_VIN5
FP_VINS
FP_AIN6 HS2
GND
GND
FP_AIN7
FP_AIN5 YG2

* Note — this is not included on Agate Rev 1.
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3.10 Development Connectors

There are two connectors used for accessing STM32F427 functions. In
addition, there are 3-pin headers for accessing the CX3 and FX3 UART

ports.

Figure 3-10 AgatePXC LED and Development Connector Locations
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Status LEDs

Figure 3-11 MerlinPXC Development Connector Locations
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Figure 3-12 MerlinMTX Development Connector Locations
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3.10.1 STM SWD-DP Debug Port Connector (Agate/Merlin)

Thisport isnot intended for the general use. It is used to gain debugger
access to the STM32F427 for firmware update or tinkering.

In order to use the port, you have to order an ST-LINK/V2. Also, you
have to build the cable that connects the ST-LINK/V2 to J012C6.

Figure 3-13 ST-LINK/V2 Debugger Pod

JO12C6 provides access to the Agate or Merlin STM32F427 SWD-DP
debug port, which uses a 2-pin (clock and data) interface based on the
ARM Serial Wire Debug (SWD) protocol.

JO12C6 is located on Side 2 of the PCB, which is exposed when the board
is installed, near the front panel. Depending on your system setup, this
may not be the most convenient location, but neither the front panel nor
the rear I/0O ends of the board were an option.

For convenience, JO12C6 uses a USB 2.0 Micro AB connector (JAE
DX4R205JJAR1800) but IS NOT A USB PORT.

A short cable from J012C6 links to the ST-LINK/V?2 in-circuit
debugger/programmer, whose other port connects to a PC USB port.

To build the cable, obtain a USB Micro B M-F extension cable that is
known to be 5-wire cable like this one or this one. The cable MUST have
all 5 wires connector to connector. M/F extension cables are the best bet.

Figure 3-14 Typical USB Micro B M/F Extension Cable

3-22 Front Panel Connectors and Cables



Rastergraf

Then, from Digikey, obtain the housing and at least 10 pins:
Harwin: M20-1071000 connector shell

Harwin: M20-1180042 pins

Figure 3-15 20-pin 0.1” 2x10 Housing and Pin

Pin 20

Pin 19

Pin 2

Pin 1

Map (showing the end of shell where you insert pins/wires

<< polarizer notch on

ST-Link/V2 pin 1

214|168 |10(12]14|16| 18|20
1 5 9 [ 11|13 |15 |17 |19
A -
Pin 1

indicator

Table 3-10 Wirelist for SWD Cable and Cable End Breakout

Micro USB USB Agate/
usB | YSB | cable | cable | MOIX | nicrin
Cable Housing .
Cable Name Color | Color Pin Signal
Pin Std | L-Com Name
| Switched | p g | Red 1 | SWDVDD
Power
2 | Daa— [WHCIUNEE 7 | STM DIO
3 Datat+ | Green | Green 15 SW_RSTL
4 ID Blue Black 9 STM_CLK
5 Ground | Black | Yellow 18 Ground
- Ground | Shield | Shield 20 Ground

ID
GND

SHIELD
vCC

You will need to download and install some software for the ST-
LINK/V2. Section 8.9 has some useful information about what you can do
with this port and to use it.
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3.10.2 STM Mini B Peripheral Port Connector (Agate/Merlin)

3.10.2.1 Introduction

The STM32F427 (°427) has two USB OTG ports: the High Speed Port
(OTG_HS) and the Full Speed Port (OTG_FS).

In general, the ports are interchangeable in terms of functions except for
one crucial difference. When the ’427 BOOTx start-up jumpers are set
correctly, the OTG_FS port is used by the internal boot loader to auto-load
the application firmware (DFU mode). With this feature, an external
memory-stick could serve as a convenient update source.

The alternative to using the boot loader is to use the SWD-DP (see Section
3.8.1) and run the debugger software to download a new image.

Jumpers on the AgatePXC or MerlinPXC board enable the STM
Peripheral Port Connector to be connected to either port. Please see
Section 5.4.2 for information about setting the OTG_HS/OTG_FS jumpers
and Section 5.4.1 SW9 about the BOOTO settings.

The MerlinMTX connector is hardwired to the FS port.

By default, both the AgatePXC and MerlinPXC are shipped with the FS
port jumpers set for the connector.

Please refer to Section 1.13 for a description of the ISM features.
Please refer to Section 6.3 for information about how to use the ISM.

Please refer to Section 8.9 for information about the software needed to
connect to the ISM.

3.10.2.2 Standard Use of the Connector - | SM

In most cases, you want to just access the ISM firmware that is preloaded
into the STM32F427. The Mini B (JO11D5) connector is located on Side
1 of the PCB (covered when the board is installed). For location, please
see Figure 3-10 for the AgatePXC, Figure 3-11 for the MerlinPXC, and
Figure 3-12 for the MerlinMTX.

By default, the MerlinPXC is shipped with the FS port jumpers set for
ISM use. The MerlinMTX Mini B connector is hardwired to FS. The
ISM firmware that has been preloaded uses the FS port.

Note that you have to download a new version of ISM to use the HS port
and that has to be done via the SWD-DP port (see previous page).
3.10.2.3 Non-Standard Use of the Connector

Using the SWD-DP debugger connector, you can overwrite the ISM
firmware and do what you will with STM32F427. Of course, we can’t
support you on this except to tell you what is connected and how.
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3.10.3 CX3 UART Access (AgatePXC/MerlinPXC)

The Cypress CX3 MIPI SuperSpeed Controller is normally accessed via
its USB port and can be downloaded via an on-board uPD720201 USB
host port with code supplied by the operating system.

The best way to debug the CX3 is via its JTAG port and debugger system.
However, the CX3 JTAG port is linked into the board JTAG loop, and for
a variety of reasons, it wasn’t practical to provide access to it.

As a fallback, access the CX3’s UART port has been provided. This port
can be used as a debugging tool although not with the same control as the
JTAG port would provide. It would be used by putting print statements in
the code and, possibly, awaiting input.

Please see Section 3.9.6 for instructions on how to install the header on the
board.

You do need a TTL to RS-232 converter, since the UART signals that the
CX3 supplies are TTL. A good converter is this:

Figure 3-16 Olimex MOD-RS232

Table 3-11 CX3 UART 2mm Header (JP012C6)

JP012C6 Signal to MOD-RS232
Header Pin CX3 Port 2x5 0.1” Header
1 CX3 UART TX 3
2 GND 2
3 CX3 UART RX 4
* VDD 1

* The VDD pin was inadvertently omitted from the JP012C6
header. Please contact Rastergraf for assistance in locating
a convenient place to pick up VDD on the board.
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3.10.4 FX3 UART Access (AgatePXC)

The Cypress FX3 SuperSpeed Peripheral Controller is normally accessed
via its USB port and can be downloaded via an on-board uPD720201 USB
host port with code supplied by the operating system.

The best way to debug the FX3 is via its JTAG port and debugger system.
However, the FX3 JTAG port is linked into the board JTAG loop, and for
a variety of reasons, it wasn’t practical to provide access to it.

As a fallback, access the FX3’s UART port has been provided. This port
can be used as a debugging tool although not with the same control as the
JTAG port would provide. It would be used by putting print statements in
the code and, possibly, awaiting input.

The FX3 UART pins are shared with the FX3 boot PROM SI and SO pins.
The PROM is ordinarily not used, since the FX3 will boot from the OS. It
is only used in the case that there are problems with the autoboot process.

If you do want to use the UART function, JP012J3 and 0-ohm RP021H2
have to be installed and then you will need to make a small cable.

JP012J3 is a 2x4 0.50” header, Major League Electronics LTSHSM-504-
D-04-F-V-LF or Samtec FTS-104-02-F-DV.

Although it is possible to get a mating connector housing and pins we
recommend that you do NOT do this.

It will put a lot of leverage on the JP012J3, which is a surface mount
connector (there wasn’t room for a 2mm through-hole connector), and the
header is very likely to get torn off. Instead, use micro EZ hooks to
connect between the header pins and a pigtail ribbon cable to the TTL to
RS-232 adapter (same as CX3 — see Section 3.6.3).

Table 3-12 FX3 UART 0.50" Header (JP012J3)

JP012J3 Signal to MOD-RS232
Header Pin FX3 Port 2x5 0.1” Header
4 FX3 UART TX 3
5 GND 2
1 FX3 UART RX 4
* VDD 1

* The VDD pin was inadvertently omitted from the JP012J3
header. Please contact Rastergraf for assistance in locating
a convenient place to pick up VDD on the board.

3-26 Front Panel Connectors and Cables



Rastergraf

3.10.5 GP I°C Access Header (AgatePXC/MerlinMTX)

The STM processor accesses the on-board devices via a two-wire I’C bus
called GP_ I°C. Access to this bus is shared with control bits on the 24T6
so that host based software can also access these devices.

Because this 24T6 access uses programmed 1/O bits rather than a real I°C
bus, handshaking has to be done between the STM and the host
controlling the 24T6 bits in order to avoid a conflict, since programmed
1/0 bits can’t resolve an I°C multi-master collision. Please see Section 5.7
for information regarding the handshaking and the 24T6 control bits.

Please see Section 3.9.6 for instructions on how to install the header on the
board.

Note that this header is not available on the MerlinPXC.

Pin List:

Pin 1 (pin farthest from the edge of the board): GP_SDA
Pin 2 (middle pin): GP_SCL
Pin 3 (pin closest to the edge of the board): Ground

Table 3-13 GP 12C 2mm Header (JP012G2)

JP012G2 Signal
Header Pin Name
1 GP_SDA
2 GP_SCL
3 GND
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3.10.6 Installing a 3-pin Header at JP012G2 or JP012C6

Referring to Figure 3-9 (AgatePXC) or 3-10 (MerlinPXC), an optional
2mm 3-pin header can be installed at the I°C header (JP012G2, AgatePXC
or MerlinMTX) or the CX3 header (JP012C6 header, AgatePXC or
MerlinPXC).

There is a little trick to installing the header.
a) the header will be mounted on Side 2 of the PCB

b) please orient the header such that the pins that are bent coming out of
the header plastic frame are pointing to the front panel end of the board;

¢) mount the header such that pins that come straight out of the plastic
frame are inserted into the header holes on Side 2 of the PCB;

d) solder the pins of the header on Side 1

This mounting method is backwards from how you might expect to install
the header but is it done this way to ensure that the header pins sit far
enough above the components on Side 2 so that you can plug the mating
connector in.

If you put the header in the “right way”, the header pins will only be about
Imm off the PCB and that isn’t enough for the mating connector to clear
the other parts in the area.

The pinswill sit at about 3mm above the PCB, which should be safe and
not run therisk of contacting an adjacent board. If you are unsure,
CHECK!!!

Connector parts required to build a cable:

3-pin vertical header: Harwin: M22-2510305  Digikey: 952-1312-ND
Mating connector shell: Harwin: M22-3010300 Digikey: 952-1324-ND
Crimp pins: Harwin: M22-3050042 Digikey: 952-1337-ND

Pins can accept 24-30 ga wire
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3.11 Multi-Function Breakout Cable (AgatePXC/2)

The Agate 50-pin Multifunction cable enables access most of the
AgatePXC/2’s I/O functions. See Section 3.4 for more information.

Figure 3-17 Agate Multifunction Breakout Cable (mockup)

Multi-mode Analog Graphics Output
(VGA Connector #1)

Section 3.10.2
Agate

Multifunction
Breakout 8 Channel NTSC/PALVideo In and

Cable “ 2 Channel Audio In
(VGA Connector #2)
Section 3.10.1
Section 3.10.3

RGBHYV Video In
(VGA Connector #3)

Section 3.10.4

MIPI CSI-2
Connector
(mDP, for convenience)

Section 3.10.5
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3.11.1 Board Side Connector

The board side connector is a Honda SDR50 (HDR-E50MSG1+). For
pinout information, see Section 3.8.

3.11.2 Multi-mode Analog Graphics Output Connector

This is nothing more than VGA Channel 2. It is called Multi-mode
because the output can be driven by the E4690 TV Encoder instead of the
standard graphics output. In addition to NTSC/PAL, it can also support a
variety of HD and component TV formats.

You must have the AgatePXC/2 configured for Pinout 50A to have
access to the function.

Of course, the connector is just a standard board-side VGA.

Table 3-14 Multi-mode Analog Graphics Output Connector

Agate Breakout Cabl-e Wire i
VGA #1 Connector Pin Type
1 75 coax #R Red
2 75 coax #G Green
3 75 coax #B Blue
5 TP+S #SC/A | DDC Ground
6 75 coax #R Red Ground
7 75 coax #G | Green Ground
8 75 coax #B Blue Ground
9 straight F3.3V
10 75 coax #H HS Ground
11 75 coax #V VS Ground
12 TP+S #SA SDA
13 75 coax #H HS
14 75 coax #V VS
15 TP+S #SC SCL

Note: yes, the voltage out for VGA is only 3.3V on this
connector and that may not be adequate for some
applications. You may have to supply 5V externally.
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3.11.3 NTSC/PAL Video and Audio I nput Connector

For convenience, the NTSC/PAL and Audio connector uses a VGA
connector. It may seem a bit useless to provide a cable end that doesn’t
have BNCs on it, but experience has shown that users require a variety of
lengths and connections. You can build your own cable to fit your needs
or obtain a VGA to 8 video + 4 audio (2 audios are not used) cable here:

Figure 3-18 Example of a VGA to RGBHYV Breakout Cable

Table 3-15 NTSC/PAL Video and Audio I nput Connector

Agate Breakout Cabl.e Wire e
VGA #2 Connector Pin | Type
1 75 coax Video 6
2 75 coax Video 5
3 75 coax Video 4
4 75 coax Video 3
5 75 coax Video 2
6 75 coax Video 8
7 75 coax Video 7
8, 9, shell shields Ground
10 75 coax Video 1
11 50 coax Audio 1
12 50 coax Audio 2
13 shields Ground
14 n/c Not used
15 n/c Not used
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3.11.4 RGBHYV Input Connector

For convenience, the RGBHYV connector uses a VGA connector. It may
seem a bit useless to provide a cable end that doesn’t have BNCs on it, but
experience has shown that users require a variety of different length
RGBHV. Since VGA to RGBHV cables of a various lengths are readily
available it makes sense to do it this way. You can build your own cable or

obtain a cable like this:

Figure 3-19 Example of a VGA to RGBHYV Breakout Cable

Table 3-16 RGBHYV VGA-style Connector

Agate Breakout Cabl.e Wire e
VGA #3 Connector Pin Type
1 75 coax #R Red
2 75 coax #G Green
3 75 coax #B Blue
6 75 coax #R | Red Ground
7 75 coax #G | Green Ground
8 75 coax #B | Blue Ground
10 75 coax #H | HS Ground
11 75 coax #V | VS Ground
13 75 coax #H HS
14 75 coax #V VS
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3.11.5 MIPI CSI-2 Camera Connector

Rastergraf uses a Mini DisplayPort (mDP) connector because there isn’t a
standard MIPI camera connector and the signal requirements and pin
count are a very good match to mDP. Plus cabling is easily available. See

Section 3.7 more much more about MIPI connections.

Table 3-17 MIPI CSI-2 Camera Connector

Agate Breakout Cable
mDP Connector Pin

TP+S Pair 1

Signal Name

GND

TP+S Pair 1

MIPI_DOP

TP+S Pair 1

MIPI_DON

TP+S Pair 2

GND

TP+S Pair 2

MIPI_D1P

TP+S Pair 2

MIPI_DIN

TP+S Pair 3

GND

TP+S Pair 3

MIPI_D2P

TP+S Pair 3

MIPI D2N

TP+S Pair 4

GND

TP+S Pair 4

MIPI_D3P

TP+S Pair 4

MIPI_D3N

TP+S Pair 5

GND

TP+S Pair 5

MIPI_CKN

TP+S Pair 5

MIPI_CKP

Straight

XMIP_SCL

Straight

XMIP_SDA

Straight

FP_PWR (3.3V)

Straight

GNDp

Note: Shaded sets are shielded twisted pairs with ground
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3.12 VGA to VGA Cable

Because two VGA connectors are a tight fit on a PMC board, some VGA
connector moldings are too wide to allow two cables to be plugged in
simultaneously. Rastergraf can supply cables that are known to fit.

Table 3-18 VGA to VGA Cable (A31-00599-1012)

VGA (P1) \(7CG§ Wire Description
Pin Pin Type Function Name

2 2 75 coax #G VGA Green

7 7 75 coax #G VGA Green Ground

3 3 75 coax #B VGA Blue

8 8 75 coax #B VGA Blue Ground

1 1 75 coax #R VGA Red

6 6 75 coax #R VGA Red Ground

14 14 TP+S #V VGA VS

10 10 TP+S #V VGA Sync Ground

13 13 TP+S #H VGA HS

11 11 TP+S #H VGA Ground

12 12 straight DVI/VGA SDA

15 15 straight DVI/VGA SCL
straight DVI/VGA DDC Ground
straight F5v

Figure 3-20 VGA to VGA Extension Cable (A31-00599-1012)

12in

XX FT

¢?
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3.13 LVDS Cable (AgatePXC/1L)

The typical AgatePXC/1L LVDS Cable has two male SDR26 connectors.
It is used on the AgatePXC/1L version which has the SDR26 connector
documented in Section 3.4.

A typical cable might be a 2 meter SDR to SDR cable. There are several
sources for this cable. All of these are 2 meter, but in all cases, other
lengths are available:

1) Lynn Products: C20521A-02
2) Pureformance: C20521A-02
3) Intercon 1: MCLCP-2.0-MP
4) 3M 1SF26-1.20-00C-200

These cables are standard Mini Camera Link cables, but PoCL versions
will also work as the Agate does not use pins 1 and 26.

Other versions of LVDS cables are available:

Pureformance LVDS Cables for use with AgatePXC/1L

Lynn Products LVDS Cables for use with AgatePXC/1L

Referring to the table on the following page, you will see that the
connections are mostly NOT wired pin to pin. The Agate wiring follows
the “CN-1” end, “Full Configuration” for Mini Camera Link.

Please note that as of this writing none of these cables have been verified.

Figure 3-21 AgatePXC/1L SDRto SDR LVDS Cable

ON-1 ON-2
CAMERA FRAMEGRABBER 1

Ko/
7,“ - — Q'
1-
Connector Label 4XM2.0

(CameraSde) Thumbscrews

2X 26 Position
High Density SDR Plug

9.0 ‘
[0.35]
? L‘C’Q.O Cable Length 32.0 ’l *
[1.26] Cable Length Tolerance is [1.26]

the Larger of +50mm / -Omm
or +3%/ -0%
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Table 3-19 AgatePXC/1L SDRto SDR LVDS Cable

Agate Far
side end Wire Description
SDR26 SDR26

Pin Pin Type Function Name
2 25 TWINAX 1 X0- LVDS Data R _LVDS U3P
15 12 TWINAX 1 X0+ LVDS Data R _LVDS U3N
3 24 TWINAX 2 XI1- LVDS Data R _LVDS U2P
16 11 TWINAX 2 X1+ LVDS Data R LVDS U2N
4 23 TWINAX 3 X2- LVDS Data R LVDS U1P
17 10 TWINAX 3 X2+ LVDS Data R _LVDS UIN
5 22 TWINAX 4 XC- LVDS Data R _LVDS UOP
18 9 TWINAX 4 XC+ LVDS Data R LVDS UON
6 21 TWINAX 5 X3- LVDS Data R LVDS UCP
19 8 TWINAX 5 X3+ LVDS Data R _LVDS UCN
7 20 TWINAX 6 TC+ LVDS Data R LVDS L3P
20 7 TWINAX 6 TC- LVDS Data R LVDS L3N
8 19 TWINAX 7 TFG- LVDS Data R LVDS L2P
21 6 TWINAX 7 TFG+ | LVDS Data R LVDS L2N
9 18 TWINAX 8 CCl- LVDS Data R LVDS L1P
22 5 TWINAX 8 CCl1+ LVDS Data R LVDS LIN
10 17 TWINAX 9 CC2- LVDS Data R _LVDS LOP
23 4 TWINAX 9 CC2- LVDS Data R _LVDS LON
11 16 TWINAX 10_CC3- | LVDS Data R LVDS LCP
24 3 TWINAX 10 CC3+ | LVDS Data R LVDS LCN
12 15 TWINAX 11 _CC4- Panel On R _LVDS DIGON
25 2 TWINAX 11 _CC4+ | Panel Vary R _LVDS VARY BL
1 1 Reserved for PoCL Not used Not used

14 14 Inner Shield Ground Ground

13 13 Inner Shield Ground Ground

26 26 Reserved for PoCL Not used Not used
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3.14 DVI-I Multifunction Breakout Cable (MerlinMTX)

The DVI-I to DVI-D + VGA cable splits out the two functions of the
DVI-I connector. This is handy when used with the MerlinMTX PIM (see
Section 4.3.3.5).

The cable shown below is the Startech DV192030202L which is readily
available online. The connectors are shown in the same order as is in the
table which follows.

Figure 3-22 DVI-I Multifunction Breakout Cable (Startech DVI192030202L)

C1

P1

3.14.1 C1-VGA

Table 3-20 C1 - VGA Connector

DVI-1 VGA Wire Description
Pin Pin Type Function | Name
26 (C2) 2 75 coax #G VGA Green
30 (C5) 7 75 coax #G VGA Green Ground
27 (C3) 3 75 coax #B VGA Blue
29 (C5) 8 75 coax #B VGA Blue Ground
25 (C1) 1 75 coax #R VGA Red
29 (C5) 6 75 coax #R VGA Red Ground
8 14 TP+S #V VGA VS
22 10 TP+S #V VGA Sync Ground
28 (C4) 13 TP+S #H VGA HS
11 11 TP+S #H VGA Ground
12 straight DVI/VGA SDA
15 straight DVI/VGA SCL
11 5 straight DVI/VGA DDC Ground
14 9 straight F5V
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3.14.3 C2-DViI
Table 3-21 C2 - DVI-D Connector
DVI-I DVI-D Wire Description

Pin Pin Type Function Name

15 15 straight DVI/VGA | Sync/DDC Ground

straight DVI/VGA SDA

6 6 straight DVI/'VGA SCL

14 14 straight F5V

23 23 TP+S #C DVI DVIC_TXCLKP
24 24 TP+S #C DVI DVIC TXCLKN
22 22 TP+S #C DVI Pair DCK Ground
18 18 TP+S #0 DVI DVIC_TXOP
17 17 TP+S #0 DVI DVIC TXON
19 19 TP+S #0 DVI Pair DO Ground
10 10 TP+S #1 DVI DVIC TXI1P

9 9 TP+S #1 DVI DVIC TXIN
11 11 TP+S #1 DVI Pair D1 Ground
2 2 TP+S #2 DVI DVIC TX2P

1 1 TP+S #2 DVI DVIC_TX2N

3 3 TP+S #2 DVI Pair D2 Ground
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3.15 Third-Party Mini DisplayPort Adapters

A variety of dongles that convert DisplayPort to other standard interfaces
are available for the Agate and Merlin. Below is a sampling.

Mini DisplayPort (mDP) to VGA Active Adapter (Dongle)

1 x mDP plug to VGA output (receptacle), 1920 x 1200:
StarTech MDP2VGA
available at Amazon

Mini DisplayPort (mDP) to DVI Single Link Active Adapter (Dongle)

1 x mDP plug to DVI-D output (receptacle), 1920 x 1200:
Startech MDP2DVIS
available at Amazon

Mini DisplayPort (mDP) to NTSC/PAL Active Adapter (Dongle)

1 ea mDP plug and USB (for power) to

1 ea RCA (composite) and DIN (S-Video)
1024x768 maximum display resolution output
ViewHD VHDMDP2AV

available at Amazon

3-in-1 Mini DisplayPort to VGA DVI or HDMI converter (Dongle)
1 x mDP plug to:

a) VGA output (receptacle), 1920 x 1200;
b) DVI-D output (receptacle), 1920 x 1200;
c) HDMI output (receptacle), 1920 x 1200

StarTech MDP2VGDVHD
available at Amazon

Mini DisplayPort (mDP) to LVDS Active Adapter (PCB)

VersalLogic Corporation VL-EPH-V6SA
available at Digikey
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3.16 MIPI WandCam Adapter (AgatePXC/MerlinPXC)

One problem with MIPI CSI-2 is that while the data transport is a
standard, cameras do not have a uniform register set or connector. Also,
the MIPI standards are proprietary and it is seriously expensive to gain
access to them. So, unless you do that, you have to “trust” the information
that you can find on the web.

The user manuals for the MIPI cameras by Aptina and OmniVision
require NDAs. The manuals don’t include software examples, so it is hard
to get something running.

The best solution is to use a camera that is supported by whoever makes
software you are using. That is why Rastergraf uses the OmniVision
OV5640. It is supported by Cypress and e-con systems, Cypress’s
development partner. The OV5640 is readily available on a little board
sold by Avnet as the WandCam.

Rastergraf supports the MIPI camera on both the MerlinPXC and
AgatePXC. Included with the AgatePXC or MerlinPXC PIM is a small
adapter boardlet that allows you to connect the WandCam to an mDP
connector. Then, all you need is an mDP to mDP cable.

We use a Mini DisplayPort (mDP) connector (see Section 3.6) for both the
MerlinPXC and the Agate Multifunction Breakout Cable (see Section
3.11) because there isn’t a standard MIPI camera connector and the signal
requirements and pin count are a very good match to mDP. Plus cabling is
readily available.

Figure 3-23 AgatePXC/MerlinPXC MIPI WandCam Paddleboard 3D Model

If you want to use a different camera, it will very likely have a different
connector. You can cobble up your own adapter using this handy adapter
board or this other one, available from Adafruit. You can also obtain FPC
cable as well as FPC connectors. You can use Figure 3-24 (below), the
schematic for the AgatePXC WandCam adapter board, as a reference.
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You would plug into the Agate breakout cable or the MerlinPXC front
panel using a male to female mDP extension cable from CA (Part Number
=H713026-01.00). Cut off the female end and tack the cut cable end onto
the adapter board. The data pairs are each foil wrapped and include a
ground wire. Be sure to connect each of the foil ground wires to a ground
pin. MIPI CSI-2 is like DVI in that you MUST HAVE length-matched
differential pairs and ALSO all differential pairs must be the same length.

Neither the MerlinPXC connector nor the 50-pin Agate connector include
a MIPI Reset pin since not all MIPI cameras use them and those that do
generally want just a power-up reset, not a system reset like the Merlin or
Agate would supply. So, you should include an RC reset.

Also, MIPI camera may or may not include its own clock. If it doesn’t,
then you will need to cobble one into your adapter.

Table 3-22 Agate Cable Connectionsfor M1 Pl WandCam Adapter

Agate Breakout

mDP Pin

CA H713026-01.00
Cable Color

Agate WandCam
Adapter FPC Pin

Signal
Source

GND

Bare wire

Agate

MIPI DOP

Red

Agate

MIPI_DON

White

Agate

GND

Bare wire

Agate

MIPI DIP

Brown

Agate

MIPI DIN

White

Agate

GND

Bare wire

Agate

MIPI D2P

Green

Agate

MIPI D2N

White

Agate

GND

Bare wire

Agate

MIPI D3P

Blue

Agate

MIPI D3N

White

Agate

GND

Bare wire

Agate

MIPI CKN

Black

Agate

MIPI_CKP

White

Agate

XRST

Gray

Adapter

XMIP_SCL

White

Agate

XMIP_SDA

Purple

Agate

FP_PWR (3.3V)

Pink

Agate

GNDp

Red

Agate

24MHz Clock

Adapter

PWRDN

Note: Shaded sets are shielded twisted pairs with ground

Adapter
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Table 3-23 MerlinPXC Front Panel Connector for M1 Pl WandCam Adapter

MerlinPXC CA H713026-01.00 | MerlinPXC WandCam Signal
Cable Color Adapter FPC Pin Source

Breakout mDP Pin Signal Name

GND Bare wire MerlinPXC
MIPI DOP Red MerlinPXC
MIPI DON White MerlinPXC

GND Bare wire MerlinPXC
MIPI DIP Brown MerlinPXC
MIPI DIN White MerlinPXC

GND Bare wire MerlinPXC
MIPI D2P Green MerlinPXC
MIPI D2N White MerlinPXC

GND Bare wire MerlinPXC
MIPI D3P Blue MerlinPXC
MIPI D3N White MerlinPXC

GND Bare wire MerlinPXC
MIPI CKN Black 1 MerlinPXC
MIPI CKP White 2 MerlinPXC

XRST Gray Adapter
XMIP_SCL White MerlinPXC
XMIP_SDA Purple MerlinPXC

FP_PWR (3.3V) Pink MerlinPXC

GNDp Red MerlinPXC

24MHz Clock Adapter
PWRDN Adapter

Note: Shaded sets are shielded twisted pairs with ground
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Figure 3-24 AgatePXC/MerlinPXC MIPI WandCam Paddleboard Schematic

Avnet WandCam Camera paddleboard (PCB Side 1)

Jo21T1
CON_20P_MINI_DP

11GNDO
PDW_DOP 3 IML_LANE_OP
PDW_DON 5 IML_LANE_ON
o{enp1
PDW_D1P To|ML_LANE 1P
PDW_DIN ML_LANE_1IN
131 GND2
PDW_D2P 15 | ML_LANE 2P
PDW_D2N 17 {ML_LANE_2N
8 1GND3
PDW_D3P %0 ML_LANE_3P
PDW_D3N ML_LANE_3N
14
GND4
PDW_CKP >—f———16 Auxp
PDW_CKN 18 | AUXN
PDW_XRST 2.HPD
PDW_SCL 41 CONFIGL
PDW_SDA 6 CONFIG2 CHGD3|-24
CHGD2[-23
PDW_VDD 20\pp pwR CHGDL-2
PDW_GND 19 {GNDP  CHGDOR2L

PDW_GND_CHASSIS »—

DP011T2
DPACK10/4-TAP

PDW_VDD >+

PDW_SCL >—
PDW_SDA >—
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1] 100F

DPO11T1

DPACK10/4-TAP
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35
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PDW_D3P
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1
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PDW_DOP

N

PDW_CKN £
PDW_CKP >———1

MIPI pairs must all be length-matched

PDW_D3N = 19 < ppw pan PDW_DIN 10 pow DIN
DP021T1
2 9 9 DPACK6/2-TAP
PDW_D3P = nu PDW_D3P PDW_D1P nu PDW_D1P
}h—”* }h—”* ‘N—‘—N* nul 6
PDW_D2N 4 nuf % PDW_D2N PDW_DON A puf % PDW_DON PDW_CKP —‘
PDW_D2P 5 nui6 PDW_D2P PDW_DOP 3 nut6 PDW_DOP PDW_CKN nulS
PDW_GND >—=<3 8 PDW_GND {3 8 PDW_GND 3} 4
Common Logic
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4
PDW_VDD >—————3vi\__ 3 PDW_XCLK
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v
Co11vL PDW_VDD
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PDW_GND
PDW_XCLK R 33 . RO11V1 PDW_GND
POLSHA < PDW_XCLK_R
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3.17 MerlinPXC PIM VGA Adapter

The MerlinPXC’s single channel VGA analog output is available on PMC
Pn4 by setting SW1-1 to the off position (see Section 5.6.1).

The MerlinPIM can be supplied with a special-order VGA-only front
panel or with the standard MerlinPXC/2-style panel. In the latter case, the
VGA can is directed via the mDP connector what is labeled on the
MerlinPXC/2 as MIPI.

A side effect of this is that it disables 2 of the 3 DP ports: DP Ch C and F
are no longer usable. Only DP Ch D remains. But, if you usually use DP
and only need the VGA for debugging, this can be a convenient way to get
the VGA without needing the special order PIM.

The MerlinPXC PIM VGA Adapter has an mDP connector and a standard
VGA connector. Use a short mDP cable to connect the Adapter to the
PIM. An LED on the Adapter indicates that the cable is connected and
power is present on the Adapter.

Several switches need to be set correctly to enable this mode:
SW1-1 on the MerlinPXC must be set OFF
SW1-2 on the MerlinPXC PIM must be set OFF

Figure 3-25 MerlinPXC PIM VGA Adapter

uDP connector links to
matching connector on

MerlinPXC PIM whose Real VGA
connector is labeled connector
MIPI
Power ___ —
OK LED — T ﬁ L |
Ho
PIM VGA
Adapter
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RO1172

Figure 3-26 MerlinPXC PIM VGA Adapter Schematic

Standard VGA Connector

J02174

CON_15P_C_DSUB_ULTRA_COMPACT_SLOT

PVD_R DACL FN
PVD_G_DACL FN
PVD_B_DACL_FN

n/c %7
Y
8
PVD_F5V g
PVD_GND

PVD_DDCDATA_DACL
PVD_HS DAC1 RN
PVD_VS DACL RN

PVD_DDCCLK_DAC1

LEDO11Z2

PVD_F5V

C011Z2

J1uF
PVD_GND >j

MerlinPXC PIM
mDP “VGA” Pin

VGA via mDP connector

Reads as MIPI on Merlin front panel

J011Z3
CON_20P_MINI_DP

11GNDo
PVD_R_DACL_FN ML_LANE_OP
I:\—-‘L ML_LANE_ON
GNDL
PVD_G_DACL_FN ToML_LANE 1P
ML_LANE_IN
13 i6nD2
PVD_B_DAC1_FN 15 ML_LANE 2P
17 IML_LANE_2N
a
e —19 M LANE 3P
n/c —12 {\1 LANE 3N
141GNpa
PVD_VS DACL RN 16 Auxp
tie to F5V since GND would b 18- AUXN
thermal and can't be cut
PVD_HS DACL_RN HPD
PVD_DDCCLK_DACL 4 CONFIGL
PVD_DDCDATA_DACL 6 ICONFIG2 CHGD3| PVD_GND_CHASSIS
CHGD2|
PVD_F5V >—&—20pp pwR CHGDL
PVD_GND 19 \GNDP  CHGDO

777
680  pyD GRN NM PVD GND

Table 3-24 MerlinPXC PIM VGA Adapter Connections

MerlinPXC PIM
VGA Adapter
mDP “VGA” Pin

MerlinPXC PIM
VGA Adapter
real VGA Pin

Signal Name

PVD_GND

Signal
Source

Merlin PIM

PVD R DACI FN

Merlin PIM

PVD_GND

Merlin PIM

PVD_GND

Merlin PIM

PVD G DACI FN

Merlin PIM

PVD GND

Merlin PIM

PVD_GND

Merlin PIM

PVD B DACI FN

Merlin PIM

PVD_GND

Merlin PIM

5
1
5
6
2
6
7
3
7
8

PVD_GND

Merlin PIM

—_
=]

PVD GND

Merlin PIM

,_
~

PVD VS DAC1 RN

Merlin PIM

—_
W

PVD HS DAC1 RN

Merlin PIM

O

PVD F5V

Merlin PIM

4

—_
W

PVD DDCCLK_DACI

Merlin PIM

6

12

PVD DDCDAT DACI

Merlin PIM

19

11

PVD GND

Merlin PIM

21,22,23,24

21,22,23,24

16,17, 18,19

PVD GND CHASSIS

Note: Shaded sets are shielded twisted pairs with ground

Merlin PIM
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Chapter 4

Rear |/O Connections
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4.1 Introduction

The rear connector sections of the boards are covered in this chapter
because there is a lot of material to cover and it makes for a cleaner
presentation than mixing in the front panel connectors and cables.

The chapter is organized as follows:

4.2

PIM Carriers (the easy way to do rear access 1/0)

4.3

Rastergraf PIMs

4.4

Non-PIM Carriers (the second easiest way to do it)

4.5

PMC and XMC Data Bus Connectors

4.6

PMC Pn4 and XMC Pn6 I/0O Connectors

4.7

VITA 46.9

4.8

VPX Sample Implementation

4.9

PMC I/O Standard Mappings

4.10

PMC Pn4 and XMC Pn6 on Agate and Merlin

4.11

AgatePXC PMC Pn4 Connector and Wirelists

4.12

AgatePXC XMC Pn6 Connector and Wirelists

4.13

MerlinPXC PMC Pn4 Connector and Wirelists

4.14

MerlinPXC XMC Pn6 Connector and Wirelists

4.15

MerlinMTX PMC Pn4 Connector and Wirelists

As you will see from the following diagrams, both the AgatePXC and
MerlinPXC use PMC Pn4 and XMC Pn6 I/O connectors while the
MerlinMTX uses only the PMC Pn4. And you will see that the use of each
connector is not duplicated. Some functions are available only on one
connector or the other.
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Figure4-1 AgatePXC/2 Standard Pinout Rear |/O Connections

AgatePXC/2
XMC Pn6 (only)
Connector

[\

AgatePXC/2
XMC Pné _
and PMC Pn4 All EE
Connector / RlGBHV
nput
Select one or
the other

Hi Res
DVI Input

x2\

\

////{Z////’\

AgatePXC/2
PMC Pn4 (only)
Connector

I *

Resources:

8 NTSC/PAL Video Inputs
2 Audio Inputs
RGBHV or DVI Input
2 DisplayPort or 2 VGA
1USB 3.0
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Figure4-2 MerlinPXC/2 Standard Pinout Rear 1/0 Connections

MerlinPXC/2
XMC Pn6 (only)
Connector
\
OR
MerlinPXC/2

PMC Pn4 (only) =5
Connector /
—

MerlinPXC/2

XMC Pn6
and PMC Pn4 When DP is on PMC:
Connector 1VGA +1DP
OR
3DP
™
DisplayPort
/

Resources:

3 DisplayPort
1 VGA
1USB 3.0 0r 2.0
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Figure4-3 MerlinMTX Standard Pinout Rear 1/0 Connections

MerlinMTX
PMC Pn4
Connector

PN isual interface

Resources:

2 DVI
1 DisplayPort
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4.2 Rear Transition Modules (PIM Carriers)

The Rear Transition Module is a half-length board that plugs into rear of
the host system backplane. Thus, connections between the host board
(usually a CPU) and the RTM are made as directly as possible. Figure 4-4,
provided by Dynamic Engineering, illustrates the concept. The standard
6U RTM is 233.35 x 80mm. The underlying mechanical standards IEEE
1101.10 and 1101.11. The electrical standards are VITA 36 for VME and
cPCI and VITA 46.10 for VPX. VITA 36 never actually advanced to a
final standard but is used anyway. The standard 6U RTM is 233.35mm x
80 mm and the 3U is 100mm x 80mm. The concept is the same no matter
XMC or PMC, VME, cPCI, or VPX.

The PMC I/0O Module (PIM) is intended to provide a straightforward way
to gain access to the Pn4 and/or Pn6 I/O connectors on a PMC or XMC
board. Referring to Figure 4-4, observer that the PIM is mounted on an
RTM much like a PMC or XMC card mounts to a host CPU or carrier
board. And, the PIM connectors are mapped straight across to the PMC or
XMC, providing the shortest possible signal path between the PMC or
XMC card and connectors mounted on the PIM board. Thus, instead of
having to do the labor-intensive job of tacking on wires or cables, or
building a special backplane, the PIM, combined with the RTM, enables
clean wiring and connector hookups

Now, it should be noted that some RTMs do not have a PIM location, but
many do. In light of this, Rastergraf has designed companion PIMs for its
Topaz, Agate, and Merlin graphics boards. Please see the following
section (Section 4.3) for more information.

Figure4-4 PIM Carrier Concept

PMC #1 PMC
Interface

N E:
1

PMC
PMC #0 Interface

/ \ Module
ﬂ PIM #1

PMC Carrier Board - cPCI Host PIM Carrier

PMC Bezel 10
PIM Bezel 10

|_—,T|F]4

PIM #2

PMC Bezel 10
PIM Bezel 10

i
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Figure4-5 Dynamic Engineering PIM-Carrier-Dual

Table4-1 PIM Carrier Suppliers (not verified or tested)

Vendor Part Bus Module Sites 46.9 Usable with
Number Size Support Agate or Merlin
Concurrent | AD PP5/007- | cPCI o .
Technologies 03 13,75 6U 2 n/a Both sites: Agate PMC, Merlin PMC
Dynamic PIM-Carrier- | cPCI . .
Engineering Dual 13,75 6U 2 n/a Both sites: Agate PMC, Merlin PMC
E)strem'e XI1t1003 cPCI 6U 2 n/a Both sites: Agate PMC, Merlin PMC
Engineering
Sabtech | PC-RTM6U-02 JC3P Cji 6U 2 n/a Both sites: Agate PMC, Merlin PMC
TEWS 1 reposo-tm | PCT | 3y 1 n/a Agate PMC, Merlin PMC
Technologies 2
TEWS . TCP021-TM cPCl 6U 2 n/a Both sites: Agate PMC, Merlin PMC
Technologies J3, 14
ESD PCle-XPIMC- | o long 1 n/a Agate PMC, Merlin PMC
Carrier
Vadatech PCI100 PCI long 1 n/a Agate PMC, Merlin PMC
Extreme XIt1010 | VME | 6U | 2 n/a Both sites: Agate PMC, Merlin PMC
Engineering
TEWS . .
. | TVMEO020-TM | VME 6U 2 n/a Both sites: Agate PMC, Merlin PMC
Technologies
. Both sites: Agate PMC, Merlin PMC
Extreme XIt1044, Both sites: o ’ . .
Engineering XI11041 VPX 6U 2 P64 X 12d+X8d Both sites: Agate XMC []j)SVBI In, USB; Merlin XMC
Extreme Agate PMC, Merlin PMC
Engineering X1t1074 VPX 3U 2 | PO4stX12d+X8d Agate XMC DVI In, USB; Merlin XMC USB
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4.3 Rastergraf PIMs
4.3.1 AgatePXC PIM

Figure4-6 AgatePXC PIM Block Diagram

PMC Pn4 1|0 Connector

Optional VME P2 Connector

XMC Pné6 I/0O Connector

il
DVI Input

x2
P

DisplayPort

!

Figure4-7 AgatePXC PIM 3D Modél
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4.3.1.1 AgatePXC PIM Introduction

The AgatePXC PIM duplicates the AgatePXC front panel connections,
even using the exact same PMC panel. It provides additional connectors

for I/0O that is not duplicated on the front panel. The standard AgatePXC/2
breakout cable can be used with the PIM.

4.3.1.2 AgatePXC PIM Front Panel Connectors
There are two versions of the AgatePXC PIM available:

a) AgatePXC/1V PIM for AgatePXC/1V and is available by special order
only. It includes two VGA connectors.

Please see Section 3.2 for the VGA connectors.

b) AgatePXC/2 PIM for AgatePXC/2. This is the standard PIM. It
includes two Mini DisplayPort (mDP) connectors and a Honda SDR50

connector that supplies a multi-mode analog graphics output and audio
and video inputs.

Please see Section 3.3 for the Mini DisplayPort connectors.

Please see Section 3.9 for the Honda SDR50 connector.

4.3.1.3 Required Connectivity for the PIM

Note that in order to obtain the full functionality of the Agate PIM, you
have to have BOTH PMC Pn4 and XMC Pn6 connected. The following
tables detail what PMC and/or XMC connectivity is required for a given
function.

We realize that in most cases, you will only have PMC connectivity as
only a couple of vendors provide XMC PIM carriers at this time.

Figure4-8 AgatePXC/1V PIM Front Panel

ChA ChB

Table 4-2 AgatePXC/1V Required PMC and XMC Connectivity for PIM

On PIM’s Required Required Also
PMC Pn4 or PMC XMC PIM on
XMC Pn6? Signal Set Connectivity Connectivity Connector EuroDIN#

PMC only VGA Ch 1 P64s JO11Y2 yes

PMC only VGA Ch2 P64s JO11YS yes

# EuroDIN is VME style connector used with some carriers
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Figure4-9 AgatePXC/2 PIM Front Panel
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Table 4-3 AgatePXC/2 Required PMC and XMC Connectivity for PIM

On PIM’s Required Required Also
PMC Pn4 or PMC XMC PIM on
XMC Pn6? Signal Set Connectivity Connectivity Connector EuroDIN#

both DVIIn P64s or X8d JO11X4 yes
both VIN1-4 P64s or X38s JO11X4 yes
both RGBHYV In* P64s or X24s JO11X4 yes
both VINS-8 P64s or X24s JO11X4 yes
both AIN1-2 P64s or X24s JO11X4 yes

PMC only VGA Ch2 P64s JO11X4 yes

XMC only DP ChC X12d+X38s JO11X6 no

XMC only DPChD X12d+X24s JO11X1 no

XMC only USB 3.0 X8d JO12S54 no
* one wire patch required for Agate Rev 2 # EuroDIN is VME style connector used with some carriers

4.3.1.4 AgatePXC PIM EuroDIN Ancillary Connector (J012Q6)

The AgatePXC PIM can be ordered with an additional connector, a
EuroDIN 96-pin VME style connector. Both Rastergraf and Technobox
supply carriers that are compatible.

You would plug the Agate into the carrier and then plug the PIM into the
VME connector on the carrier, thus providing handy access to the PMC
Pn4 1/0.

You must specify if the end use is a Rastergraf or Technobox carrier as
there is a difference in how the EuroDIN connector is mounted.
4.3.1.5 AgatePXC/2 PIM USB 3.0 Ancillary Connector (J0124)
If you DO have adequate XMC connectivity, you can make use of the
USB 3.0 connector, J012S4, which is located on the back side of the PIM.
4.3.1.5 AgatePXC/2 50-pin Connector (JO11X4)

The following table details the pin connections. Note that for DVI In, all
pairs must be the same length and the wires in each pair must also be
length matched. DP wiring only requires that wires in each pair must be
length matched.
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Table 4-4 AgatePXC PIM Multi-function I/O Connector Pinout 50C

Default = HS_C_IN

Default = DDA

Default = DDC

SDR
Pin

O 0 9 O N B~ W N =

[\ I \O R \© N \O R \O B (O R i e e e e e
hN B W D = O O 0 9 & N A W D = O

Standard
Pinout (50C)

n/c
DVI IN_CKN
n/c
DVI IN_CKP
GND
GND
DVI IN D2N
PIM_HS C IN OUT
DVI IN D2N
GND
GND
PIM_VS IN GND F5
FP_VS2
PIM VIN4
PIM VIN2
GND
GND
PIM VIN3
PIM VINI
PIM_VGA_CH2 RED
PIM_AIN2 CH2 DDA
GND
GND
PIM_VGA_CH2 BLU
PIM_AIN1 CH2 DDC

SDR
Pin
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Standard
Pinout (50C)

DVI IN 1IN
DVI IN ON
DVI IN 1P
DVI IN 0P
GND
GND
I0_ DDCDA DACI1
FP_PWR
I0_ DDCCK _DACI1
GND
PIM_R _IN
PIM G _IN
PIM B IN
PIM VINS
PIM VIN6
GND
GND
PIM VIN7
PIM VINS
n/c
PIM_VGA CH2 HS
GND
GND
n/c
PIM_VGA CH2 GRN
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4.3.2 MerlinPXC PIM

Figure4-10 MerlinPXC PIM Block Diagram
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Figure4-11 MerlinPXC PIM 3D Mode
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4.3.2.1 MerlinPXC PIM Introduction
The MerlinPXC PIM duplicates the MerlinPXC front panel connections,

even using the exact same PMC panel. It provides additional connectors
for I/O that is not duplicated on the front panel.

4.3.2.2 MerlinPXC PIM Front Panel Connectors
There are two versions of the MerlinPXC PIM available:

a) MerlinPXC/1V PIM for MerlinPXC/1V and is available by special
order only. It includes one VGA connector.

Please see Section 3.2 for the VGA connectors.

b) MerlinPXC/2 PIM for MerlinPXC/2. This is the standard PIM. It

includes three Mini DisplayPort (mDP) connectors and a Micro AB
USB 3.0 connector.

Please see Section 3.3 for the Mini DisplayPort connectors.

Please see Section 3.5 for the Micro AB USB 3.0 connector.

4.3.2.3 Required Connectivity for the PIM

Note that in order to obtain the full functionality of the MerlinPXC PIM,
you have to have BOTH PMC Pn4 and XMC Pn6 connected. The
following tables detail what PMC and/or XMC connectivity is required for
a given function.

We realize that in most cases, you will only have PMC connectivity as
only a couple of vendors provide XMC PIM carriers at this time. In
consideration of that, as many connections as possible are duplicated
between the XMC and PMC, and in fact, you lose only the USB port if all
you have is PMC I/O.

Figure4-12 MerlinPXC/1V PIM Front Panel

Rastergraf VGA ‘

Table4-5 MerlinPXC/1V Required PMC or XMC Connectivity for PIM

On PIM’s Required Required Also
PMC Pn4 or PMC XMC PIM on
XMC Pn6? Signal Set Connectivity Connectivity Connector EuroDIN#

Both VGA Ch 1 P64s or X38s JO11Y5 yes

# EuroDIN is VME style connector used with some carriers
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Figure 4-13 MerlinPXC/2 PIM Front Panel
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Table 4-6 MerlinPXC/2 Required PMC and XMC Connectivity for PIM

On PIM’s Required Required Also
PMC Pn4 or PMC XMC PIM on
XMC Pn6? Signal Set Connectivity Connectivity Connector EuroDIN#

PMC VGA $ P64s JO11X1 yes
Both* DP Ch D P64s  or X12d+X247s JO11X3 yes
Both* DP Ch C P64s or XI12d+ X8d +X24s JO11X4 yes
Both* DP Ch F P64s  or X12d+X38s JOI1X5 yes

XMC only USB 3.0 X8d JO11Y1 no

$ VGA mode See Section 3.17
* PIM SW1-1 OFF enables DP on PMC and SW1-2 ON enables DP Ch C and F
# EuroDIN is VME style connector used with some carriers

4.3.2.4 MerlinPXC PIM EuroDIN Ancillary Connector (J012Q3)

The MerlinPXC PIM can be ordered with an additional connector, a
EuroDIN 96-pin VME style connector. Both Rastergraf and Technobox
supply carriers that are compatible.

You would plug the Merlin into the carrier and then plug the PIM into the
VME connector on the carrier, thus providing handy access to the PMC
Pn4 1/0.

You must specify if the end use is a Rastergraf or Technobox carrier as
there is a difference in how the EuroDIN connector is mounted.

4.3.2.5 MerlinPXC/2 PIM USB 3.0 Ancillary Connector (JO11Y1)

If you DO have XMC connectivity, you can make use of the USB 3.0
connector, JO11Y1, which is located on the front panel of the PIM.
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4.3.3 MerlinMTX PIM

Figure4-14 MerlinMTX PIM Block Diagram
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Figure4-15 MerlinMTX PIM Parts Locations
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4.3.3.1 MerlinMTX PIM Introduction
The MerlinMTX PIM provides convenient DVI connectors for the
MerlinMTX rear I/0O-only DVI ports and audio and video inputs.
4.3.3.2 MerlinMTX PIM Front Panel Connectors

The MerlinMTX PIM includes a DVI-D (DVI only) connector (JO11X3)
and a DVI-I (DVI+VGA) connector (JO11X5). The VGA pins are used for
audio and video inputs. See Section 3.8 for information about the use of
the DVI-I connector on the MerlinMTX.

4.3.3.3 Required Connectivity for the PIM
Note that in order to obtain the full functionality of the MerlinMTX PIM,
you have to have full PMC Pn4. No XMC connectivity is required.

Figure4-16 MerlinMTX PIM Front Panel

@@ J011X3 [5)©] Jot1xs J;@

Table 4-7 MerlinMTX Required PMC Connectivity for PIM

Required Also
PMC PIM on
Signal Set Connectivity Connector  EuroDIN#
DP Ch D P64s JO11X3 yes
DP ChF P64s JO11X5 yes

# EuroDIN is VME style connector used with some carriers

4.3.3.4 MerlinMTX PIM EuroDIN Ancillary Connector (J012Q3)

The MerlinMTX PIM can be ordered with an additional connector, a
EuroDIN 96-pin VME style connector. Both Rastergraf and Technobox
supply carriers that are compatible.

You would plug the Agate into the carrier and then plug the PIM into the
VME connector on the carrier, thus providing handy access to the PMC
Pn4 1/0.

You must specify if the end use is a Rastergraf or Technobox carrier as
there is a difference in how the EuroDIN connector is mounted.
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4.4 Non-PIM Carriers

While the ideal solution is to use a PIM carrier, there are carriers for PCI
and PCle that accept an PMC or XMC card and use a VME-P2 style
connector or wire-wrap pin arrays to break out the connections to the Pn4

or Pn6 1/O connector on the PMC or XMC card.

Both Rastergraf and Technobox make such boards.

Rastergraf has a special version of the AgatePXC PIM and MerlinPXC

PIM that allow them to plug directly into the P2 connector. While this can
possibly lead to a somewhat unwieldy collection of boards, for
prototyping, it is much handier than having to build a special cable.

The following tables list the connections for the Pn4 to P2 style breakout
connectors for Agate and Merlin.

Table4-8 Non-PIM Carrier Suppliers

Part Module | Site | WWRI paa/pn6 Agate or
Vendor Numb Bus Si Sites B SV or Breakout Merlin

umber ize us 12V reakou PMC or XMC

Rastergraf | PMA-P/P2 | PCI | long 1 | PMC 32/64 n/a Pn4 to P2 PMC
. Pn4 to 68 SDR

Rastergraf | PME-P PCI long 1 XMC x4 either Pn6 to 2x 68 SDR XMC
Technobox 4933 PCI | long 1 | PMC 32/64 n/a Pn4 to P2 PMC
Technobox 4733 PCle | long 1 | PMC 32/64 n/a Pn4 to P2 XMC
Technobox 4821 PCle | long 1 XMC x8 12V Pn6 to ww pins XMC
Technobox 5933 PCIe | long 1 XMC x8 either Pn4 XMC
Technobox 6065 PCIe | long 1 XMC x8 either Pn4 XMC
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4.5 PMC and XMC Data Bus Connectors

45.1 Connectionsto PMC Pnl, Pn2, and Pn3

Both the Agate and Merlin PMC connections support the full 64-bit
interface as defined in IEEE1368. The 64-bit interface requires Pnl, Pn2,
and Pn3. That said, they can all operate at 32-bits (Pnl, Pn2). However,
you may not get the desired level of performance.

The PI7C9X130 is capable of supporting 33, 66, 100, and 132 PCI and
PCI-X modes, although to be realistic, unless the host CPU or carrier has
itself a corresponding PI7C9X130, you are likely to only get 32-bit, 33
MHz out of the typical current chip set PCI bus.

Therefore, if you do intend to use PMC, make sure that you host CPU or
carrier DOES have a 9X130 to support the PMC location(s) or you won’t
get anything like decent performance from the Agate or Merlin. And,
some Agate devices won’t even try to run.

4.5.2 Connectionsto XMC Pn5

Both the Agate and Merlin XMC connections support up to an 8-line PCI
Express 2.0 (x8 PCle, 5 Gb/s) serial data bus interface, as defined in VITA
42.0 and VITA 42.3. The boards can also operate at x1 and x4 lane width
at PCle 1.1 (2.5Gb/s) or PCle 2.0 (5GB/s) maximum data transfer rate.

4.5.3 Performance Expectations

The 33-132MHz PCI and 2.5Gb/s or 5GB/s PCle transfer speeds really are
ideal numbers based on the system clock.

Both PCI and PCle will be quite slow if you do mostly single byte
operations or some other random access operations. Only when doing
large block transfers will you approach the maximum rates.

454 PMC and XMC Data Bus Connection Table

The following pages detail the PMC and XMC data bus connections.
Section 4.2 and on cover the rear I/O sections
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455 PMC Pnl Connector (except MerlinMTX)

Pin Signal Name Signal Name Pin
1 PMC TCK n/c 2
3 GND INTA L 4
5 INTB L INTC L 6
7 BUSMODEI L VCC_PMC 8
9 INTD_L n/c 10
11 GND n/c 12
13 PCI CLK GND 14
15 GND GNT_L 16
17 REQ L VCC _PMC 18
19 PMC_VIO AD31 20
21 AD28 AD27 22
23 AD25 GND 24
25 GND CBE3 L 26
27 AD22 AD21 28
29 ADI19 VCC PMC 30
31 PMC_VIO AD17 32
33 FRAME L GND 34
35 GND IRDY L 36
37 DEVSEL L VCC PMC 38
39 GND LOCK L 40
41 n/c n/c 42
43 PAR GND 44
45 PMC VIO ADI15 46
47 ADI12 ADI1 48
49 ADO09 VCC PMC 50
51 GND CBEO L 52
53 ADO6 ADO5 54
55 ADO4 GND 56
57 PMC VIO ADO3 58
59 ADO02 ADO1 60
61 ADOO VCC_PMC 62
63 GND REQ64 L 64

n/c means no connect — user should not connect to the pin
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4.5.6 PMC Pn2 Connector (except MerlinMTX)

Pin Signal Name Signal Name Pin
1 n/c PMC_TRST L 2
3 PMC_TMS PMC_TDO 4
5 PMC TDI GND
7 GND n/c 8
9 n/c n/c 10

11 BUSMODE2 L VDD 12
13 PCI_RST L BUSMODE3 L 14
15 VDD BUSMODE4 L 16
17 n/c GND 18
19 AD30 AD29 20
21 GND AD26 22
23 AD24 VDD 24
25 IDSEL AD23 26
27 VDD AD20 28
29 ADIS GND 30
31 ADI16 CBE2 L 32
33 GND n/c 34
35 TRDY L PMC_VDD J2 36 36
37 GND STOP L 38
39 PERR L GND 40
41 VDD SERR_L 42
43 CBEI L GND 44
45 AD14 ADI13 46
47 PCI_M66EN ADI10 48
49 ADOS8 VDD 50
51 ADO7 n/c 52
53 VDD n/c 54
55 n/c GND 56
57 n/c n/c 58
59 GND n/c 60
61 ACK64 L VDD 62
63 Ground n/c 64

n/c means no connect — user should not connect to the pin
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4.5.7 PMC Pn3 Connector (except MerlinMTX)

Pin Signal Name Signal Name Pin
1 n/c GND 2
3 GND CBE7 L 4
5 CBE6 L CBE5 L
7 CBE4 L GND 8
9 PMC VIO PAR64 10
11 ADG63 AD62 12
13 ADG61 GND 14
15 GND AD60 16
17 ADS59 ADSS8 18
19 ADS57 GND 20
21 PMC VIO AD56 22
23 ADS5S5 AD54 24
25 ADS53 GND 26
27 GND ADS52 28
29 ADSI1 ADS50 30
31 AD49 GND 32
33 GND AD48 34
35 AD47 AD46 36
37 AD45 GND 38
39 PMC VIO AD44 40
41 AD43 AD42 42
43 AD41 GND 44
45 GND ADA40 46
47 AD39 AD38 48
49 AD37 GND 50
51 GND AD36 52
53 AD35 AD34 54
55 AD33 GND 56
57 PMC VIO AD32 58
59 n/c n/c 60
61 n/c GND 62
63 GND n/c 64

n/c means no connect — user should not connect to the pin
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4.5.8 XMC Pn5 Connector (all boards)

Position A B C D E F
I |C_PET XMC PO|C PET XMC NO VDD C_PET XMC P1|C PET XMC N1|XMC VPWR J5 Fl
2 GND GND XMC _TRST L GND GND PERSTN
3 |C_PET_XMC_P2|C_PET XMC N2 VDD C_PET_XMC _P3|C_PET XMC N3| XMC _VPWR
4 GND GND XMC _TCK GND GND n/c
5 PET XMC P4 | PET_XMC_N4 VDD PET_XMC P5 | PET _XMC N5 XMC_VPWR
6 GND GND XMC_TMS GND GND n/c
7 PET_XMC _P6 | PET _XMC_N6 VDD PET_XMC _P7 | PET_XMC N7 XMC_VPWR
8 GND GND XMC _TDI GND GND n/c
9 n/c n/c n/c n/c n/c XMC_VPWR
10 GND GND XMC_TDO GND GND XMC GA 0
11 | PER_XMC PO | PER_XMC_NO MBISTL PER_XMC_P1 | PER_XMC NI XMC_VPWR
12 GND GND XMC GALl GND GND MPRES L
13 | PER_ XMC P2 | PER_XMC N2 n/c PER_XMC P3 | PER_XMC N3 XMC_VPWR
14 GND GND XMC GA2 GND GND XMC MSDA
15 | PER_ XMC P4 | PER_ XMC N4 n/c PER_XMC P5 | PER_XMC N5 XMC_VPWR
16 GND GND XMC MVMRO GND GND XMC MSCL
17 | PER_XMC P6 | PER_ XMC N6 n/c PER_XMC_P7 | PER_XMC N7 n/c
18 GND GND n/c GND GND n/c
19 XMC_REF+ XMC_REF- n/c n/c n/c n/c

Note: n/c means no connect — user should not connect to the pin.

GND = Ground = 0V, XMC_VPWR =5V or 12V, VDD =3.3V

Differential Pairs are shaded

The table above follows PCle Electromechanical Specification (PCIeES) naming
conventions. Note that for some reason VITA 42.3 Section 4.2.3 swaps the R and T part
of the data pair naming relative to the definition provided in PCIeES (1.1) Section 5.1.

VPWR can be 5V or 12V. See Section 4.5 for more information about power.

GAO0, GA1, GA2, MPRES#, and MVMRO not used. Pulled up to 3.3V thru 5.1K
MRSTI# connected to PCI/PCI-X RESET#.

MSDA connected to PCI/PCI-X SDA, MSCL connected to PCI/PCI-X SCL

JTAG signals connected to PCI/PCI-X signals. JTAG I/O looped thru XMC board

4-22 Rear |/O Connections




Rastergraf

4.6 PMC Pn4 and XMC Pn6 I/O Connectors

4.6.1 Introduction

In addition to being able to connect to the Agate or Merlin on the front
panel of the board, it is also possible to connect via two of the host/carrier
bus connectors at the opposite end of the board. The bus connectors mate
with connectors on the host/carrier board, and the signals are then
conveyed to the host/carrier backplane connectors.

The principal reason for doing this is that systems used in some
applications are completely sealed up and have room to access I/O only
via backplane connections.

The main problem with the rear access method is that one does not always
have good control over the signal path. Why?

The rear 1/0 access connector access path consists of the following parts:

a) the internal board connections leading the to Agate or Merlin rear
access connectors, PMC Pn4 and XMC Pn6. In some cases the
connections are duplicated on both connectors.

b) the mating connectors on the host CPU or carrier board;

c) the PCB wiring from the mating connectors to the backplane connectors
on host CPU or carrier board;

d) the backplane connectors themselves

e) the mating connectors on the backplane. In order to connect to these, the
backside of the backplane must have pins fed through from the mating
connectors. While this may seem obvious, a lot of backplanes don’t
have those pins.

Now, at this point you can connect directly to the mating connector pins or
do it via a PIM/carrier assembly or some other sort of Rear Transition
Module (RTM) as it is called.

This rest of this chapter includes information about the various buses that
you can plug into, RTMs, PMC Interface Modules (PIMs), P4 and P6
connections, and some wirelists.

4.6.2 Applicable Technical Standards

The Agate and Merlin are designed to work (and indeed DO work) in both
PMC and XMC systems using rear XMC Pn6 and/or PMC Pn4 rear 1/O
connectors.

There are three approved standards that specify ways to route PMC or
XMC I/0 to the host bus connectors:
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a) ANSI/VITA 35-2000:
PMC-P4 Pin Out Mapping To VME-PO and VME64x-P2

b) ANSI/VITA 46.9-2010:
PMC/XMC Rear I/O Fabric Signal Mapping on 3U and 6U VPX
Modules Standard.

c) PICMG 2.3 R1.0:
PMC on Compact PCI

c) PICMG CPCI-S.0 R2.0:
CompactPCI Serial Basic Specification. Doesn’t have
any PMC or XMC specific information.

Several bus systems are commonly used with PMC and/or XMC:
1) VME (and its related versions)

2) CompactPCI

3) OpenVPX

4) PCI (common PC systems)

5) PCle (common PC systems)

6) CompactPCI Serial (and its related versions)

Of these, CompactPCI Serial is the newest and at this point, appears to
have no commercially available products that support XMC or PMC rear
I/O access.

There are no rear I/O access pins on PCI and PCle. Side or top connectors
are used to map to the Pn4 or Pn6 connectors. Rastergraf makes the PMx
series carriers for this purpose.

For the other buses, some PMC or XMC to host bus connector mappings
are suitable, but not all. The following pages detail which mappings could
work.

Another consideration is the PCB traces on the host CPU or carrier that
are used to link the Agate or Merlin to the host bus connector. Only that
manufacturer has control over that. Improperly routed, the result will be
rear I/O that is unreliable or even unusable. In practice, the traces should
be impedance controlled (100 ohms, nom), length-matched differential
pairs. The pinouts of both Agate and Merlin depend on this, even for the
single-ended lines, which are paired with grounds.
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4.7 TheWonderfulnessof VITA 46.9

One of the sad things about ANSI/VITA 46.9-2010 is that you can be in
compliance with it and still have a solution that will not support the Agate
or Merlin. The reason is that VITA 46 permits a partial implementation of
the connection scheme. VITA 46.9 is a pile of junk, but it’s all we have.

VITA 46.9 has several sub-implementations:

a) Po64s - 64 “single-ended” lines on PMC, nevertheless wired as 32 pairs
b) X8d — 8 differential pairs on XMC

c) Xl12d -12 differential pairs on XMC

d) X38s - 38 “single-ended” lines on XMC, nevertheless wired as 19 pairs
For XMC, VITA 46 allows combinations like:

X8d, X8d+X12d, X8d+X12d+X38s, and so on.

There is also X12d+X8d. It is the same as X8d+X12d but the wiring sets
are reversed on the connector — how helpful is that for the typical user?

The following tables show how the XMC sub-standards line align with the
Agate and Merlin. The minimum useful for XMC is X8d+X12d+X24s.

For PMC, you have to have P64s for everything. Also, take a look at
Section 4.3 , which is targeted at PIMs but also contains detailed PMC and
XMC connection specifics for each board.

Table4-9 VITA 46.9 XMC Functionality Requirements

Agate XMC Required Merlin XMC Required

Rear I/O

VITA 46 XMC Rear 1/0 VITA 46 XMC

Functionality Function Functionality Function

USB 3.0

X8d USB 3.0 X8&d

DVIIn

X8d 3 Ch DisplayPorts | X8d+X12d+X38s

2 Ch DisplayPorts | X12d+X38s VGA Out X38s

8 Ch NTSC/PAL

Input

X38s

2 Ch Audio
Input

Note: The MerlinMTX doesn’t have
X38s any XMC connectors and is

RGBHV In

therefore omitted.

X38s
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Table 4-10 VITA 46 6U and 3U VPX Carrier Pin Field Options

Conn | Wafer Pin Fields
1 1
2 i Conn | Wafer Pin Fields
3 9
4 10
5 11 IS IS
6 - 12 < <
7 " 8 o 13
I % & = 14
o 9 & 15
10 16
11 1 3
1 2 ¥
13 3 ﬁ
14 = 4
15 5 5 =
16 6
1 7 § §
3 a a « 9 o o x x x
4 9 9} ) 10
5 11
3 12
7 13 S| R &
I z | = 14 XX | 3| 8|X
3 9 b B 15 X | X
10 16
E i i A
: : << 6U 3U
13 1 1
14 ! !
I L
16 I I

In this standard, pin field combinations are named according to how the
element pin fields are distributed on the backplane connectors. For
example:

P3w1P4-P64s+X12d+X8d defines the composite pin field containing:
1) one P64s pattern map for 64 single-ended contacts on the PMC-Jn4 connector

2) one X12d pattern map for differential pairs on XMC-Jn6 rows 5, 7, 9, 15, 17,
and 19

3) one X8d pattern map for differential pairs on XMC-Jn6 rows 1, 3, 11, and 13

with the P64s pin field mapped to the P3 connector starting at wafer 1, the
X12d subfield mapped to the P4 connector starting at wafer 1, and the X8d
subfield mapped to the P4 connector starting at wafer 7. This is the left-
most pin field shown in the left-hand figure above.

The following pages detail the various VITA 46.9, VME, and cPCI Pattern
Maps.
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Table4-11 VITA 46.9: PMC to VPX - PMC P64s (AKA P32d)

Pattern | Description

P64s | The P64s pattern maps all 64 single-ended contacts on PMC-Jn4 to 16 VPX
carrier 7-row RT2 connector differential wafer contacts. It assigns adjacent
pins on the same side of the PMC-Jn4 connector forming the pairs on the
RT2 connector (Jn4 contacts 1&3; 2&4; etc). The remaining single-ended
contacts on the RT2 wafers are not assigned.

P64s

Wafers

2t
PMC
Jn4
57
Wafer

Offset Row G Row F Row E Row D Row C Row B Row A

GND Jn4-1 Jn4-3 GND Jn4-2 Jn4-4

GND Jn4-5 Jn4-7 GND Jn4-6 Jn4-8 GND

GND Jn4-9 Jn4-11 GND Jn4-10 | Jn4-12

GND Jn4-13 | Jn4-15 GND Jn4-14 | Jn4-16 GND

GND Jn4-17 | Jn4-19 GND Jn4-18 | Jn4-20

GND Jn4-21 Jn4-23 GND Jn4-22 | Jn4-24 GND

GND Jn4-25 | Jn4-27 GND Jn4-26 | Jn4-28

GND Jn4-29 | Jn4-31 GND Jn4-30 | Jn4-32 GND

P64s

GND Jn4-33 | Jn4-35 GND Jn4-34 | Jn4-36

GND Jn4-37 | Jn4-39 GND Jn4-38 | Jn4-40 GND

GND Jn4-41 | Jn4-43 GND Jn4-42 | Jn4-44

GND Jn4-45 | Jn4-47 GND Jn4-46 | Jn4-48 GND

GND Jn4-49 | Jn4-51 GND Jn4-50 | Jn4-52

GND Jn4-53 | Jn4-55 GND Jn4-54 | Jn4-56 GND

GND Jn4-57 | Jn4-59 GND Jn4-58 | Jn4-60

sloalalaIn|2la|lole(~N]|jo|oa|s|w|nv]=

GND Jn4-61 Jn4-63 GND Jn4-62 | Jn4-64 GND
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Table4-12 VITA 46.9: XMC to VPX - X24s

Pattern

Description

X24s

The X24s pattern map provides connections between the 24 single-ended
contacts located on rows 8 - 19 on a XMC-Jn6 connector and six VPX
carrier 7-row RT2 connector differential pair wafers. Adjacent single-ended
contacts on the XMC-Jn6 connector are paired on the differential connector
(C8 & C9, F8 & F9, etc). The remaining single-ended contacts on the RT2
wafers are not assigned.

A|B|C|D|E|F
1 IxIxIX[x[x]x
O Op4dad Jdp4
XXX [X]|X]X
g gp4d JPp4
XXX [ X]|X]|X
O 0p4dad Jp4
XXX [X]|X]X
Q gpelg g
R X ICEE g [EE o EE
SIS X24S i ppilspyicop
a g ikl g gis ugagﬂﬂ
X X3! X | x [12 <l o ElEN 9 E3EA 9
g g g g~
9 10
o olg o Backplane
5 6
o oH G oE Wafers
XX 1 [x]x]2
XMC-Jn6
Wafer
Offset Row G Row F Row E Row D Row C Row B Row A
1 GND Jn6-C8 | Jn6-C9 GND Jn6-F8 Jn6-F9
2 GND Jn6-C10 | Jn6-C11 GND Jn6-F10 | Jn6-F11 GND
3 GND Jn6-C12 | Jn6-C13 GND Jn6-F12 | Jn6-F13 | &
4 GND Jn6-C14 | Jn6-C15 GND Jn6-F14 | Jn6-F15 GND Q
5 GND Jn6-C16 | Jn6-C17 GND Jn6-F16 | Jn6-F17
6 GND Jn6-C18 | Jn6-C19 GND Jn6-F18 | Jn6-F19 GND
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Table4-13 VITA 46.9: XMC to VPX - X38s

Pattern

Description

X38s

The X38s pattern maps all 38 single-ended contacts on XMC-Jn6 to 10
VPX carrier 7-row RT2 connector differential pair wafers. Adjacent single-
ended contacts on the XMC-Jn6 connector are paired on the differential
wafers, similar to the pairing used for the PMC-Jn4 contacts on the P64s
pattern. The remaining single-ended contacts on the RT2 wafers are not

assigned.
AIBICIDEJF
1 [x[xPB7x[x]s8
g gdEsl g g gl
X[ XB3| X |[X |34
g gEul g gEA
XX RS X |X |30
g g ag gl
X| X 25 X | X [26
g gexlg gpa
X[ X[ X [ X |22
d gkl g gl
XIX[7| X[ X [18
g gl g gl
X[ X3 XX |14
| ] g gl g g A
1o|x|x[9{x]x |10
ildog afl g g B
X[X|3]X|X|6
iklg gBHg g
TO[XIX[TIX X |2 Connector
XMC-Jn6 Wafers
Wafer
Offset Row G Row F Row E Row D Row C Row B Row A
1 GND GND Jn6-C1 Jn6-F1
2 GND Jn6-C2 Jn6-C3 GND JnB-F2 Jn6-F3 GND
3 GND Jn6-C4 Jn6-C5 GND Jn6-F4 Jn6-F5
4 GND Jn6-C6 Jn6-C7 GND Jn6-F6 Jn6-F7 GND
5 GND Jn6-C8 Jn6-C9 GND Jn6-F8 Jn6-F9 3
6 GND Jn6-C10 | Jn6-C11 GND Jn6-F10 | Jn6-F11 GND Q
7 GND Jn6-C12 | Jn6-C13 GND Jn6-F12 | Jn6-F13
8 GND Jn6-C14 | Jn6-C15 GND Jn6-F14 | Jn6-F15 GND
9 GND Jn6-C16 | Jn6-C17 GND Jn6-F16 | Jn6-F17
10 GND | Jn6-C18 | Jn6-C19 | GND [ Jn6-F18 | Jn6-F19 | GND
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Table4-14 VITA 46.9: XMCto VPX - X8d

Pattern [ Description
X8d The X8d pattern maps XMC-Jn6 differential pairs on rows 1, 3, 11, and
13 to 4 of the 7-row differential wafers to four VPX carrier 7-row RT2
connector differential pair wafers. The remaining single-ended contacts
on the RT2 wafers are not assigned.
AB[CIDIE[F
1 x[ 2 x|
g gpdda gpd
3 [x| 4 [x
g gpda gpd
XXX XXX
g gpedg gps
XX [ X[X[X]X
gd gdpdg ghd
X XXX [X]X
d gdpeg gphs
5 |x| 6 [x
d gdpedg gphd
7 |x| 8 [x
ol X Kelel X
XXX | XXX
ool X Kellell X
XX X[ X[ X [x Connector
gd gdpeg gphs
x[X[XIx|x[x Wafers
XMC-Jn6
Wafer
Offset | Row G Row F RowE [ RowD Row C RowB | Row A
1 GND Jn6-A1 Jn6-B1 GND Jn6-D1 Jn6-E1
2 GND Jn6-A3 Jn6-B3 GND Jn6-D3 Jn6-E3 GND 3
3 GND Jn6-A11 | Jn6-B11 GND Jn6-D11 | Jn6-E11 | X
4 GND Jn6-A13 | Jn6-B13 GND Jn6-D13 | Jn6-E13 GND
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Table4-15 VITA 46.9: XMC to VPX - X12d

Pattern

Description

X12d

The X12d pattern maps XMC-Jn6 differential pairs on rows 5, 7, 9, 15,
17, and 19 to 6 of the 7-row differential wafers to six VPX 7-row RT2
connector differential pair wafers. The remaining single-ended contacts
on the RT2 wafers are not assigned.

—
o X (o)< | >
o] <[] < | 0

DX DX XXX X X X [X[X]| O
o) X [(e} X | O

O
XXX XXX X XX XXX XX [X[X|X]|T

o} X< [} X | [T]

X
X12d IEEfo 5 g/ 6
A9 7 9.8 ¢
s 9 g 10
Ello 11 gl12 g

o) X< [(of) X [(e]
o) XX [(ef X [(o!
o) X [(of X [(o!
o) XX [(ef X [(o!

X Connector
XMC-Jn6 Wafers

Wafer

Offset | Row G

GND

GND

X12d

(>R [, 1 B[S | O N FEN

GND
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Table4-16 VITA 46.9: XMC to VPX - X8d+X12d

Pattern | Description
X8d+X12d | The X8d+X12d pattern maps all 20 differential pairs at the XMC-Jn6
connector to ten VPX 7-row RT2 connector differential pair wafers.
This pattern is utilized on both 3U and 6U carriers. The remaining
single-ended contacts on the RT2 connector wafers are not assigned.
X8d+X12d
8lg 11 g/ 12 ¢
Connector
Wafers
Wafer
Offset | Row G Row F Row E Row D Row C Row B Row A
1 GND Jn6-A1 Jn6-B1 GND Jn6-D1 Jn6-E1
2 GND Jn6-A3 Jn6-B3 GND Jn6-D3 Jn6-E3 GND 3
3 GND Jn6-A11 | Jn6-B11 GND Jn6-D11 [ Jn6-E11 | X
4 GND Jn6-A13 | Jn6-B13 GND Jn6-D13 | Jn6-E13 GND
5 GND
6 GND
7 N
8 GND >
9
10 GND
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4.8 VPX Sample I mplementation

It is hard to find a CPUs or carrier that implement a full X8d+X12d+X38S
mapping for the XMC connector that the AgatePXC and MerlinPXC
boards require for full functionality. PMC is much more common.

Table 4-17 Agate and Merlin VITA 46.9 XMC/PMC Requirements

Board Functions VITA 46.9 XMC or PMC
AgatePXC DisplayPort Ch C X12d+X38s
DisplayPort Ch D X12d+X24s
USB 3.0 X8d
DVIIn X8d or P64s
VIN1-4 X38s or P64s
RGBHYV In*, VINS-8, AIN1-2 X24s or P64s
VGACh 1,2 P64s
MerlinPXC DisplayPort Ch C, D X12d+X24s or P64s
DisplayPort Ch F X12d+X38s or P64s
VGA X38s or P64s
USB 3.0 X8d
MerlinMTX DVI Ch D, F, DisplayPort Ch C P64s

Using as examples CW Defense and Acromag (GE Automation does not
have this info readily available), we have:

Table4-18 VITA 46.9 Capabilities of Various CW and Acromag Boards

Part . | Module Usable with
Vendor Number Function Size 46.9 Support Agate or Merlin
CW Defense | VME-1908/9 | CPU 6U Pn4: P64s Site PO and P2: Agate PMC, Merlin PMC
. ) ' Agate XMC except DP Ch C & VIN1-4 *
Acromag ACRS5330 Carrier 3U Pn6: X8d+X12d+X24s Merlin XMC DP Ch C, D
Both Sites: Both sites: Agate PMC, Merlin PMC
CW Defense | VPX6-218 Carrier 6U Pn4: P64s Agate XMC except DP Ch C & VIN1-4 *
Pn6: X12d+X8d+X24s Merlin XMC DP Ch C, D
. . Both sites: Agate PMC, Merlin PMC
Acromag | ACRS326 | Camrier | 6U |0 ggjs, Eﬁgj iggggj Both sites: Agate XMC DVI In, USB;
FEoES, b Merlin XMC USB
Agate XMC except DP Ch C & VIN1-4 *
CW Defense | VPX3-1259 CPU 3U X8d+X12d+X24s (full) Merlin XMC DP Ch C, D
CW Defense | VPX6-1959 CPU 6U Pn4: P64s, Pn6: X12d+X8d P/XMC Site: Agate PMC, Merlin PMC

Pn6: X38s+X12d+X8d

Site XMC: Agate XMC, Merlin XMC

* Requires one wire patch on Agate Rev 2
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4.9 PMC |/O Standard Mappings

The following tables provide the standard mappings for PMC boards for
PMC to VME P2 (used on Rastergraf and Technobox PMC carriers) and
several mappings of PMC to CompactPCI.

Table4-19 VITA 35: PMC to VME P2 - Pattern P4V2-64ac
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Table4-20 PICMG 2.3: PMC Slot 1 to cPCl J2

Position A B C D E F
1 S VI/O |PMCI1 1064 |PMC1 1063 |PMCI1 1062 |PMC1 1061 GND
2 PMCI1 _1060 | PMC1 1059 [PMC1 1058 | PMCI1 1057 |PMC1 1056 GND
3 PMCI1_1055|PMC1 1054 [PMC1 1053 |PMCI1_1052 | PMC1 1051 GND
4 PMCI1 1050 | PMC1 1049 [PMC1 1048 |PMCI1 1047 |PMC1 1046 GND
5 PMCI1 _1045|PMC1 1044 [PMC1 1043 |PMCI1 _1042 | PMC1 1041 GND
6 PMCI1 1040 | PMC1 1039 [PMC1 1038 |PMCI1 1037 |PMC1 1036 GND
7 PMCI1 _1035|PMC1 1034 [PMC1 1033 |PMCI1 1032 | PMC1 1031 GND
8 PMCI1 1030 |PMC1 1029 [PMC1 1028 |PMCI1 1027 |PMC1 1026 GND
9 PMCI1 _1025|PMCI1 1024 [PMC1 1023 |PMCI1 1022 |PMC1 1021 GND
10 |PMCI1 1020 PMC1 1019 |PMC1 1018 |PMC1 1017 [PMC1 1016 GND
11 |PMCI1_I015|PMCI1 1014 |PMCI1 1013 |PMCI1 1012 [PMC1 1011 GND
12 |PMCI1 _I010| PMC1 109 | PMC1 108 | PMCI1 107 | PMC1 106 GND
13 PMC1 105 | PMCI1 104 | PMC1 103 | PMCI1 _102 | PMCI1 IOl GND
14 VDD VDD VDD VDD VCC GND
15 n/c n/c n/c n/c n/c GND
16 n/c n/c n/c n/c n/c GND
17 n/c n/c n/c n/c n/c GND
18 n/c n/c n/c n/c n/c GND
19 n/c n/c n/c n/c n/c GND
20 n/c n/c n/c n/c n/c GND
21 n/c n/c n/c n/c n/c GND
22 n/c n/c n/c n/c n/c GND
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Table4-21 PICMG 2.3: PMC Slot 0 to cPCI J3

Position A B C D E F
1 S VI/O |PMCO 1064 [PMCO_ 1063 | PMCO 1062 | PMCO0 1061 GND
2 PMCO 1060 | PMCO 1059 [PMCO 1058 | PMCO 1057 |PMCO 1056 GND
3 PMCO0_IO55 | PMCO_IO54 | PMCO_IO53 | PMCO0_IO52 | PMCO0_IO51 GND
4 PMCO 1050 | PMCO 1049 [PMCO 1048 | PMCO 1047 | PMCO 1046 GND
5 PMCO0_1045 | PMCO 1044 | PMCO_1043 | PMC0_1042 | PMCO 1041 GND
6 PMCO 1040 | PMCO 1039 [PMCO 1038 | PMCO 1037 |PMCO 1036 GND
7 PMCO0_IO35|PMCO_I034 |PMCO0_I033 | PMCO0_I032 | PMCO0_I031 GND
8 PMCO0_1030 | PMCO 1029 [PMCO0O_1028 | PMCO 1027 | PMCO 1026 GND
9 PMCO0 1025 | PMCO 1024 [PMCO 1023 | PMCO0 1022 | PMCO 1021 GND
10 |PMCO _1020|PMCO 1019 [PMCO0_1018 |PMCO 1017 |PMCO 1016 GND
11 |PMCO IO15|PMCO 1014 |PMCO0 1013 |PMCO 1012 [PMCO _IO11 GND
12 |PMCO _IO010| PMCO 109 | PMCO 108 | PMCO_107 | PMCO 106 GND
13 PMCO 105 | PMCO 104 | PMCO 103 | PMCO 102 | PMCO IOl GND
14 | VDD (3.3V)| VDD (3.3V) | VDD (3.3V) | VCC(5V) | VCC (5V) GND
15 n/c n/c n/c n/c n/c GND
16 n/c n/c n/c n/c n/c GND
17 n/c n/c n/c n/c n/c GND
18 n/c n/c n/c n/c n/c GND
19 n/c n/c n/c n/c n/c GND
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Table4-22 PICMG 2.3: PMC Slot 1 to cPCI J5

Position A B C D E F
1 S VI/O |PMC1 1064 |[PMC1 1063 |PMCI1 1062 | PMC1 1061 GND
2 PMCI1 1060 | PMC1 1059 [PMC1 1058 |PMC1 1057 |PMC1 1056 GND
3 PMC1 _IO55|PMCI1_1054 | PMC1_1053 [PMC1 _1I052 | PMC1 _1051 GND
4 PMCI1 1050 | PMC1 1049 [PMC1 1048 |PMC1 1047 |PMC1 1046 GND
5 PMCI1 _1045|PMCI1 1044 |[PMC1 1043 |PMCI1 1042 | PMCI1 1041 GND
6 PMCI1 1040 | PMC1 1039 [PMC1 1038 |PMCI1 1037 |PMC1 1036 GND
7 PMCI1 _1035|PMCI1 1034 [PMC1 1033 |PMCI1 1032 |PMC1 1031 GND
8 PMCI1 _1030|PMC1 1029 [PMC1 1028 |PMC1 1027 |PMC1 1026 GND
9 PMCI1 1025 |PMCI1 1024 [PMC1 1023 |PMCI1 1022 |PMC1 1021 GND
10 |PMC1_1020|PMC1 1019 [PMC1 1018 |PMC1 1017 |[PMC1 1016 GND
11 |PMCI1 _I015|PMC1 1014 |PMCI1 1013 |PMCI1 1012 [PMC1 1011 GND
12 |PMCI1_1I010| PMC1 109 | PMC1 108 | PMCI1 107 | PMC1 106 GND
13 PMCI1 105 | PMC1 104 | PMC1 103 | PMCI1 102 | PMC1 101 GND
14 n/c n/c n/c n/c n/c GND
15 n/c n/c n/c n/c n/c GND
16 n/c n/c n/c n/c n/c GND
17 n/c n/c n/c n/c n/c GND
18 n/c n/c n/c n/c n/c GND
19 n/c n/c n/c n/c n/c GND
20 n/c n/c n/c n/c n/c GND
21 n/c n/c n/c n/c n/c GND
22 n/c n/c n/c n/c n/c GND
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Table 4-23 PICMG 2.3: PMC Slot 1 to cPCl J5 (alternate version)

Position A B C D E F
1 n/c n/c n/c n/c n/c GND
2 n/c n/c n/c n/c n/c GND
3 n/c n/c n/c n/c n/c GND
4 n/c n/c n/c n/c n/c GND
5 n/c n/c n/c n/c n/c GND
6 n/c n/c n/c n/c n/c GND
7 n/c n/c n/c n/c n/c GND
8 n/c n/c n/c n/c n/c GND
9 n/c n/c n/c n/c n/c GND
10 S VI/O |PMC1 1064 |[PMC1 1063 |PMCI1 1062 | PMC1 1061 GND
11 |PMCI1 1060 | PMC1 1059 [PMC1 1058 |PMC1 1057 |[PMC1 1056 GND
12 |PMCI1_1055|PMC1 1054 |PMC1_I053 |PMC1 1052 [PMC1 1051 GND
13 |PMCI1 1050 | PMC1 1049 [PMC1 1048 |PMC1 1047 |[PMC1 1046 GND
14 |PMCI1_1045|PMC1 1044 |PMCI1 _1043 |PMC1 1042 [PMC1 1041 GND
15 |PMCI1 1040 |PMC1 1039 [PMC1 1038 |PMCI1 1037 |PMC1 1036 GND
16 |PMCI1 _1035|PMC1 1034 |PMCI1 1033 |PMCI1 1032 [PMC1 1031 GND
17 |PMCI1 1030 |PMC1 1029 [PMC1 1028 |PMCI1 1027 |[PMC1 1026 GND
18 |PMCI1 _1025|PMC1 1024 |PMC1_1023 |PMCI1 1022 [PMC1 1021 GND
19 |PMCI1 1020 |PMC1 1019 [PMC1 1018 |PMC1 1017 |[PMC1 1016 GND
20 |PMCI1 _I015|PMC1 1014 |PMCI1 1013 |PMCI1 1012 [PMC1 1011 GND
21 |PMC1_1010| PMC1 109 | PMC1 108 | PMCI1 107 | PMC1 106 GND
22 PMCI1 105 | PMC1 104 | PMC1 103 | PMCI1 102 | PMC1 101 GND

4-38 Rear |/O Connections




Rastergraf

4.10 PMC Pn4 and XMC Pn6 on Agate and Merlin

The “/2” versions of the Agate and Merlin have complete implementations
of Pn4 (PMC) and Pn6 (XMC) rear I/O access connections. The other
versions have partial implementations based on what the feature set of the
board is. The tables on the following pages provide the relevant details.

We strongly urge you to consider using the PIM adapters discussed in
Section 4.2 that are available for the Agate and Merlin. They greatly
simplify the task of connecting to the boards via the rear I/O.

If, on the other hand, you have to do your own wiring to the backplane
connectors, please be aware that many of the signal sets from the Agate
and Merlin are differential pairs that REQUIRE matched lengths for each
pair, and in the case of DVI, all of the pairs must be the same length.

While it was mentioned earlier in the chapter, it is doesn’t hurt to do it
again:

While using rear I/O is very attractive for some applications, there can be
some serious difficulties in successfully deploying it. Due to the very high
frequency differential signals generated by the USB, DVI and DisplayPort
signal sets, great care must be taken in ensuring cleanly routed, equal
length traces on the host board between the Pn4 connector and the VME
or CPCI backplane connector.

Unless the carrier or host board vendor knew they were routing for the
graphics board, this kind of signal routing will not have been done.

For best results, Pn4 connections must be inner-layer matched length for
DVI and LVDS signals. Other I/Os require inner-layer signal+ground
pairs.

Problems with Pn4 /O are endemic to PMCs, and are not unique either to
the boards in this manual in particular or to graphics boards in general.
Before committing to Pn4 solution, it is a good idea to contact the carrier
or host board vendor so as to obtain the necessary information to make a
good decision. Please contact Rastergraf for assistance.

The following table defines the names and uses for the signals on the Pn4
connector.
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The PMC Pn4 Breakout Connector pinout is derived from the VITA 46.9
P64s pinout. Since the VME connector is not appropriate for this product,
the 64 pins are mapped as 32 differential pairs wired to a Honda HDRA-
EC68LFDT-S-SL+ VHDCI (.8mm) connector.

The pair grouping on PMC Pn4 connector are adjacent pins on the same
side of the connector (1,3; 2,4). The pairs are length matched both by pair
and over the signal set at 28.425 mm +/- .125 mm (via to via).

Connections are routed as 100Q differential pairs.

When used as differential pairs, 100Q round cable (discrete twisted pair
cable) MUST BE USED. Ribbon (IDC) cable CANNOT be used because
routing limitations prevented matching circuit pairs with ribbon cable
pairs.

The rear 1/O port is available as USB 3.0 on the XMC Pn6 connector and
as a USB 2.0 subset (of the same port) on the PMC Pn4 connector.

Sections 3.14 and 3.15 have wirelists suggesting how a USB cable might
be wired to a rear I/O connector. In these cases, you could obtain a USB
3.0 extension cable, cut off the male end, and wire that cable to backplane
connector.

The USB 3.0 SuperSpeed pairs are highly sensitive to wire dress and
length. It is absolutely CRUCIAL that the SuperSpeed shielded twisted-
pair wires be as closely length-matched as possible and that the foil
grounds are properly connected. You don’t have to match the RX to the
TX, just the RX+ to the RX- and TX+ to TX-.
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4.11 Agate PMC Pn4 Connector and Wirelists

Table 4-24 PMC Pn4 Rear Panedl Signal Definitions for Agate

P4 P6 VINx NTSC/PAL Video In
P4 P6 AINx Audio In
P4 F5 Vx Fused 5V for VGA ports. Use at least 24ga wire.
P4 P6 DVI INx DVI In. Use 100Q shielded, twisted pair
P4 P6 x IN RGBHYV In. Use 75Q Coax
P4 x DACy FN VGA Channels 1 and 2
P4 DDCx y DDC for VGA Channels 1 and 2

RG-101 Mode (/IR) Standard Mode

P4 DA H2 P4 HSYNC DAC2 RN (HSYNC) P4 DDCDA DAC2
P4 P6 VSIN GND F5| P4 F5V (PIM)or GND (cable) P4 P6 VS IN
P4 GND G2 P4 G Y DAC2 FN (Green) GND
P4 F5 V2 P4 VSYNC DAC2 RN (VSYNC) P4 F5V
P4 H R2 P4 R_C_DAC2_FN (Red) P4 HSYNC DACI RN
P4 GND B2 P4 B V_DAC2 FN (Blue) GND

VGA Notes

Red, Green, and Blue must use 75Q coax. Each shield must be separately tied to ground.

HSYNC and VSYNC should also use 752 coax.
DDCCK and DDCDA should each be twisted pairs with ground.
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Table 4-25 PMC Pn4 Connector (AgatePXC/2 versions)

Pin Signal Name Signal Name Pin
1 GND GND 2
3 P4 P6 VIN2 P4 P6 VINI1 4
5 GND GND 6
7 P4 P6 VIN4 P4 P6 VIN3 8
9 GND GND 10

11 P4 P6 VING P4 P6 VINS 12
13 GND GND 14
15 P4 P6 VINS P4 P6 VIN7 16
17 GND GND 18
19 P4 P6 AIN7 P4 P6 HS C IN 20
21 P4 P6 AINS GND 22
23 GND P4 P6 B IN 24
25 P4 P6 DVI IN 0P GND 26
27 P4 P6 DVI IN ON P4 P6 G IN 28
29 P4 P6 DVI IN 1P GND 30
31 P4 P6 DVI IN 1IN P4 P6 R IN 32
33 P4 P6 DVI IN 2P GND 34
35 P4 P6 DVI IN 2N P4 DDCDA DACI 36
37 P4 P6 DVI IN CP GND 38
39 P4 P6 DVI IN CN P4 DDCCK DACI 40
41 GND GND 42
43 P4 DDCDA DAC2 * P4 F5 44
45 P4 P6 VS IN * P4 HSYNC DACI RN | 46
47 GND Ground 48
49 P4 R C DAC2 FN P4 VSYNC DAC1 RN | 50
51 P4 G Y DAC2 FN GND 52
53 GND P4 B DACI1 FN 54
55 P4 B V DAC2 FN GND 56
57 | P4 HSYNC DAC2 RN P4 G DACI FN 58
59 GND GND 60
61 | P4 VSYNC DAC2 RN P4 R DAC1 FN 62
63 P4 DDCCK DAC2 GND 64

Note: * these two pins were swapped on PCB Rev 0 and 1.

Differential Pairs are shaded
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Table 4-26 PMC Pn4 Connector (AgatePXC/1 versions except /1R)

Pin Signal Name Signal Name Pin
1 GND GND 2
3 n/c n/c 4
5 GND GND 6
7 n/c n/c 8
9 GND GND 10
11 n/c n/c 12
13 GND GND 14
15 n/c n/c 16
17 GND GND 18
19 n/c n/c 20
21 n/c GND 22
23 GND n/c 24
25 n/c GND 26
27 n/c n/c 28
29 n/c GND 30
31 n/c n/c 32
33 n/c GND 34
35 n/c P4 DDCDA DACI1 36
37 n/c GND 38
39 n/c P4 DDCCK DACI 40
41 GND GND 42
43 P4 DDCDA DAC2 * P4 F5 44
45 n/c * P4 HSYNC DACI1 RN | 46
47 GND Ground 48
49 P4 R C DAC2 FN P4 VSYNC DACI RN | 50
51 P4 G Y DAC2 FN GND 52
53 GND P4 B DAC1_FN 54
55 P4 B V_DAC2 FN GND 56
57 | P4 HSYNC DAC2 RN P4 G DAC1 FN 58
59 GND GND 60
61 | P4 VSYNC DAC2 RN P4 R DAC1_FN 62
63 P4 DDCCK DAC2 GND 64

Note: * these two pins are swapped on PCB Rev 0 and 1.

n/c user should not connect to the pin.
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Table 4-27 PMC Pn4 Connector — RG-101 Compatible (AgatePXC/1R)

Pin Signal Name Signal Name Pin
1 GND GND 2
3 n/c n/c 4
5 GND GND 6
7 n/c n/c 8
9 GND GND 10

11 n/c n/c 1