E')( l&lttice Semiconductor Corporation - LIF-MD6000-6JMG80I1 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active
Number of LABs/CLBs 1484
Number of Logic Elements/Cells 5936
Total RAM Bits 184320
Number of I/O 37

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (T))

Package / Case 80-VFBGA

Supplier Device Package 80-CTFBGA (6.5x6.5)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lif-md6000-6jmg80i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/lif-md6000-6jmg80i-4481302
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

= LATTICE

Contents
ACTONYMS iN THiS DOCUMENT ...ceiiiiiiieeiieee et e ettt e et e et e e e et e e e s e e e e e s ttaeeeeasaeeesssseeaanstseesasssaeesssseseanssaeesanssaeessseeeanssseessnsees 5
1. GENEIAl DESCIIPTION ...ttt ettt ettt ettt ettt e bt e s a bt e bt e e sat e e bt e e sae e e bt e e shb e e be e e sabeenaeeesabeeeneeesmbeesabeesabeenaneenas 6
1.1. FRATUIES ., 6
B Y o Yo [0 Y dTo T o I oY Y o1 [T PSPPI 7
2.1. 2:1 MIPI CSI-2 Image Sensor AGEregator BriddGe ......cc.eiiuiiiiiiiiieiieeite ettt ettt 7
2.2. 1:2 MIPI DSI Display INTerface Britge ....ccecueiiiiirieeiiieeiee sttt sttt st st s e s be e st e sabaesbeesbeesabaesabaesaseesns 8
2.3. FPD-Link/OpenLDI LVDS to MIPI DSI Display Interface BridZe ........cceccueveeruieiieiieieseeseeseeeete e 9
2.4, MIPI DSI to FPD-Link/OpenLDI LVDS Display INterface Bridge ........cecvveereierierieieeeeie e seeseete e seeesenens 10
2.5. CMOS to MIPI DSI Display INterface Bridge.....ueucuiiiiieriiiiiieriet ettt et stee et sttt e s ba e e sbaesbaesnaeesnees 11
2.6. CMOS to MIPI CSI-2 Image Sensor Interface BridGe.........oovueriiiiiiiiiiiieieeiee et 12
2.7. MIPI DSI to CMOS Display INterface BridGe.......cc.eeiuieriiiiiiiiie ittt ettt et s 13
2.8. MIPI CSI-2 to CMOS Image Sensor INterface Bridge........ciueiiiieiiiiniieiieeetie ettt 14
2.9. SubLVDS to MIPI CSI-2 Image Sensor INterface BridSe ......ccccvevieerieiiieiniee ittt snee e 15
R o Yo [ ot Y= AU I W 0 4 = RS 16
A, ArCRITECTUIE OVEIVIEW c..viiiiiiiiiiiiieesitee st ste e st e sbe e ste e s e e s bt e sabeesabeesabeesabeesabaesaseesabeesabeesabaesabeesabaesaseesabeesaseesnbaesnseenns 17
4.1. IMIIPE D=PHY BIOCKS ..veiuvieiiiieeiiesiieesiee st sie st ste e st e s te e si e sate e sabeesateesabeesateessbeesabeesabeensseesabeessseesaseessseesnseensenes 18
4.2, Programmable [/O BAnKS .......eciiiiuieiii ittt ettt ettt steeebe e ete et e e b e ebeeebe e beeabeeabeeaaeeaeeereeereebeeareenbeetaenreens 18
4.3. Programmable FPGA FABIIC ...uui ittt st e e ettt e et e s st e e e et e e e e naaee e snsaaeeesstaeesennaeessnnseeenn 19
e B0 I 1 o €7 AN o= o T Tl @ 1Y T Y -1 YR 19
4.3.2.  ClOCKING OVEIVIEW ... tiiiueiiitieeiee ettt ettt e e st e et e st e st e s bt e et esabe e e bt e sabeesabeesabeeeneesabeeeseesabeeeneesabaesnneenares 19
4.3.3.  Embedded BIOCK RAIM OVEIVIEW ...cccuiiiiiiiiiiieriieeiieesieeesieesteessseesteessseesabessseessbessseesssessnsesssessnsessnsessnsessses 20
4.4, SYSEEIM RESOUICES....ccei ittt ettt et ettt e e e e e e et e e e e e e sa et e e et e e e saaase b et e teeeseannbaaeeeeeeeaannbaneeeeeeesansnnneeeesean 20
4.4.1.  CMOS GPIO (BANK Q) teeeveerrieiiueeiiiesiteesitesiteesieessseesteesseesbeessseesstesssseesasessnsessssessnsessnsessssessnsessssessnsessnseesnses 20
4.4.2.  Power Management UNiT.......cciii it e s e e e e s ennn e e e snneeeas 21
4.4.3.  DeVICe CONTIGUIATION . ...ttt sttt ettt s bt e et e s b e e s bt e s b e e e bt e sabeeebeesbeeeneenares
S U =Y o L ol | BTSRRI
5. DCand SWitChiNg CharaCteriStiCS....ouiiiuueriuiieiieeiet ettt ettt e sb et e ae e st sbee s b e e bt e s bt e e snee s bee e st e sabaeeneeeanes
5.1. Absolute Maximum Ratings
5.2 Recommended Operating CoONAITIONS ......cccuuiiiiiiiiieiiiee ettt ettt et e e et e e e st e e sbbee e s sabaeessaneeeesnreeens 23
5.3. Preliminary Power SUPPIY RAMP RATES ...couviiiiiiiieieiet ettt sttt e st e e et e e s saaaee e snreeens 24
5.4. Preliminary POwer-On-Reset VOITage LEVEIS........couiiiiiiiiei ettt ettt iree e s e s saee e e s areee s 24
5.5. (2R D =T o o] oy =T ol T TP PP PP P PTOUPPTRROTN 24
5.6. Preliminary DC Electrical CharaCteriStiCS......uuiiiiiieieiiiieceiee e ctee e et e e eete e s sete e e et e e e s aeeeessreeeesneaeeessaeaesnseeenn 25
5.7. Preliminary CrossLinK SUPPIY CUMTENT ....ccicuiiriiiieeciiee ettt e stee e e st e e s ate e e s tae e e e sataeeessnaeeesnsaeeeennsaeesnnnseessnnseeenn 26
5.8. Preliminary Power Management Unit (PMU) TIMING ....coivuiiriiieiiiiniiieiieenieesieesieesreeseeesseesaseesseesssesssneessnees 27
5.9. sysl/O Recommended Operating Conditions
5.10.  Preliminary sysl/O Single-Ended DC Electrical CharacteristiCs.......ccvuererrreriieiieeieeriereesreereeeveseee e esteeseeeae e 27
5.11.  Preliminary sysl/O Differential Electrical CharacteriStiCs ........ccueeveeiiriieieeiirieecee et eeree et e et e eree e 28
5.11.1. Preliminary LVDS/SUBLVDS/SLVS .......ooiiieiteeie e ceeseecte ettt eve et e eteeeteeste e beebeeasesanesaeesaeeseensesnsesseesseens 28
5.11.2. Preliminary Hardened MIPI D-PHY 1/OS......cuciiiiiiieeieecieeete et eee et e eteesteeteevesaesaeesaeesreesbeeasesasesssesseens 29
5.12.  Preliminary CrossLink Maximum General Purpose 1/0 Buffer Speed .........ccccuevveireeiecieccreereceecreeste e 30
5.13.  Preliminary CrossLink External Switching CharaCteriStiCs .......cueeieiiiiiiiiieiiiiiee e 31
5.14.  Preliminary SYSCLOCK PLL TiMING....cccccuiiiieieee ittt e e e e eecitee e e e e e esataae e e e e seseaabaeseeessesensbatseasaeesessstaaneeassenssnsrenes 36
5.15. Hardened MIPI D-PHY PerfOrmManCe........couuuiiiiiieeiiiiee ettt sitee e ettt e s eite e e sttt e e ssabeeessasaeessabteessnabaeessasaeeesasseeenn 37
5.16.  Preliminary Internal Oscillators (HFOSC, LFOSC)....cccuiiiuiiiieeiirieeiieesieeeieesreeesreesteessaeesteeessessssassnsesssassnsessnses 37
0 R = =Y 10 Y T VA LY=)o OO 37
5.18.  CrossLink sysCONFIG Port Timing SPeCifiCatioNns .........ciiecuiiiiiiiiieecie et cee e re e s e e stae e e e e e snneee s 38
5.19.  Preliminary SRAM Configuration Time from NVCIM .........ccoiiiiiiiriiiie s cee et eete e s e e e stae e s enaeessneeee s 38
5.20.  SWiItChing Test CONItIONS .. ..vviiiiiiieeeiiiee et e e e e e e e et e e e e st eeeessteeessasaeeessseeeennsaeesannneeesnseeean 39

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

6. PINOUL INTOMMATION Lottt ettt ettt bt e st e e e s bt e e bt e e sab e e bt e e sate e bteesabeennteenabeeaeas 40
6.1. A O] Tl T To 11 T TSP PRTP 40
6.2. UCTBGABA PINOUT ..eveieeiieiiiiiieee e e e ettt e e e ee ettt e e e e e e e e tttateeeeeeeseeaassaeaeaasseasssaessaesaaaasssbaaeaeeseaasnssaseeaeseaantraneaaesenan 41
6.3. [ota 217N <10 [T T RO 43
6.4. (o 151 €73 R T Lo 11 | TP 45
6.5. Dual FUNCLION PiN DESCIIPLIONS ..veiiiiiiieiiiiee ittt e et e eeite e e sttt e e sttt e ssaaee e s sabeeeesaeeeesaseeeessbaeesssnseeesnnsaeesssseesnnns 47
6.6. Dedicated FUNCLION PiN DESCIIPLIONS ..viivviiiiieiiiiieiieeiiterite ettt ettt ste st e site e s te e sabeesabeesabeesabeesabeesaseesasaesaseens 47
6.7. Pin INfOrMation SUMMAIY c...cioviiiiiiiie ettt sttt et e s e e sat e e sat e e sbte e sabeesabeesabeesabeesabeesabeesabaesaseens 48

7. CrossLink Part NUMDEr DESCIIPTION ...cciitiieeecieeeceitee sttt e e et e e eee e e e stte e e et a e e eeaeteeesabeeeesasseeeesssaeesansseeeansseeeassaessnnnees 49
7.1. Ordering Part NUMDEIS ....ciiuieiiit ettt ettt et sttt e st e st e st e s be e sabeesabeesabeesabeesabaesabeesabeesabeesabaesabeean 49

2] =T T ol TSP PPPPRRNt 50

TECNNICAI SUPPOIT ..ttt ettt ettt e b e et e bt e s bt e bt e s b et e b ee s b et e st e s bt e e bt e sab e e eabeesabeeeseeeabaeebeesabeeennnenane 50

REVISION HISTOTY ..ttt st e e s a e e e s be e e e e s s b e e e s n e e e sba e e e e s ba e e s e mbeeesanbeeessnraeesannns 50

Figures

Figure 2.1. 2:1 MIPI CSI-2 Image Sensor AgEregator BridBE .......cuiiiuii ettt ettt ettt ettt st e saneeseeas 7

Figure 2.2. 1:2 MIPI DSI Display INterface BridGe ......cocueiiruieriiiieiieeiet ettt ettt ettt e sbt e st e e sne e e saneenaeas 8

Figure 2.3. FPD-Link/OpenLDI LVDS to MIPI DSI Display Interface Bridge.......ccccevieiireervieiieecireecee et ceeeetre et eeire e s 9

Figure 2.4. MIPI DSI to FPD-Link/OpenLDI LVDS Display Interface Bridge......c.cccveeiueeeiiiieiieeiieeeree e eeteeesteeeeveeesreeeenne e 10

Figure 2.5. CMOS to MIPI DSI Display INterface BridGe .......ccccueiiiiiiie ettt et e eertte e srte e e e s ta e e e satae e ssasaeeeerbeeeennes 11

Figure 2.6. CMOS to MIPI CSI-2 Image Sensor INTerface Brid8e ........ueccuiiiieiiieecieee ettt etee e e tee e e te e s savae e e e rve e e ennes 12

Figure 2.7. MIPI DSI to CMOS Display INterface Bride .......c.cuuieiiiriiiiieiiiee ettt ettt ettt e b e sne e s eesaee e 13

Figure 2.8. MIPI CSI-2 to CMOS Image Sensor INterface Bridge ........cceviiiiiiiiriiiiiieeee ettt ettt s 14

Figure 2.9. SubLVDS to MIPI CSI-2 Image Sensor INterface Bridge .......ccceiiuiierieriiiieiee ettt ettt 15

Figure 4.1. CrossLink Device BIOCK DIGBIam ........ciiiiuiiiiiiiiiecciiee e eite e et eee e e e st e e e e s tae e e eeateeessabaeeeeasseeesnsaessassesesasseeeannes 17

Figure 4.2. CrossLink Device Simplified Block Diagram (TOP LEVEI) ....cc.uviiieiieiieiee ettt ettt esvee e e e e 19

Figure 4.3. CrossLinK MIPI D-PHY BIOCK ...eeiiiiiiiiiiieie ettt sttt e e e e et e e e e e s e et e e e e e e e e e ensbaaaeeeeeesnnssaeneeaens 21

Figure 4.4. CrossLink PIMU State IMAChiNe ........euiiiiieii ittt et e e e e st e e e e e e s e et e e e e e e e s esnasbaaseeeseesnnssaenneaens 22

Figure 5.1. Receiver RX.CLK.CeNtEred WavefOrmMS .......ccciiii e cciieeesiieesetee e stee e e tee e s s aee e e ssaseeeesbaeeesnseessnnseeeesnsseesannes 33

Figure 5.2. Receiver RX.CLK.Aligned INPUt WaVEfOIrMS ......cooiuiiiiiiiiiieiie ettt ettt st e st e s sae e s beeenee e 33

Figure 5.3. Transmit TX.CLK.Centered Output WavefOrms ........c.ci ittt sttt st 34

Figure 5.4. Transmit TX.CLK.AlIZNEd WaVEFOIMS ......oiiiiiiieceiie sttt et e et e e st e e e st e e e saae e e ssnseeeesnnseaeennns 34

Figure 5.5. DDRX71, DDRX141 Video Timing WavVefOrmMS ......c..cciiiiiie e ceiee et ettt e ettt e e e e tae e e eata e e ssasaeaeebbeeeennns 35

Figure 5.6. Output Test Load, LVTTL and LVCMOS Standards ..........uuiieeeiieiiiiiiiiee et seierae e e e e s e snvven e e e s e e s saananneeee s 39

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

Tables

Table 2.1. 2:1 MIPI CSI-2 Image Sensor Aggregator Bridge OVEIVIEW .........ceeccuiieiiiieeeiiiee e et e esireeesiveeeesaeeeessaseeeessseeeenes 7
Table 2.2. 1:2 MIPI DSI Display Interface Bridge OVEIVIEW ........cocuiiiiiiiiiiiieiiiee ettt ettt ettt sare e sbeesaeesreesanee e 8
Table 2.3. FPD-Link/OpenLDI LVDS to MIPI Display Interface Bridge OVErVIEW ..........ccocevuerierereerienienie e et see e 9
Table 2.4. MIPI DSI to FPD-Link/OpenLDI LVDS Display Interface Bridge OVEIVIEW .........ccceveeerierierierienieneeeeeeeesee e 10
Table 2.5. CMOS to MIPI DSI Display Interface Bridge OVEIVIEW .........cocuieiieriiieniieeiitesite ettt siee st sne s e sineesnee s 11
Table 2.6. CMOS to MIPI CSI-2 Image Sensor Interface Bridge OVEIVIEW .......c.veeiecuiiieiiiieeciiieeeeiee e siree e stee e e eeaee e sereee s 12
Table 2.7. MIPI DSI to CMOS Display Interface Bridge OVEIVIEW .........cceicieeeeiiiieeeieeecireeeestee e seaeeeestreeeestaeeeenaeeesnreeeas 13
Table 2.8. MIPI CSI-2 to CMOS Image Sensor Interface Bridge OVEIVIEW .......cc.veeiecuiieeiiiieeciiieecceee e e estre e e evvee e sereee s 14
Table 2.9. SubLVDS to MIPI CSI-2 Image Sensor Interface Bridge OVEIVIEW ........ccccviieiiiieeeiiiee ettt eaee e eeaeee s 15
Table 3.1. CrossLiNk FEAtUIE SUMIMAIY .....cc.uiiiiiiiieiie ettt ettt ettt et ettt e sb et e s et e s bt e e sbt e e bt e e sabeesseeesaaeesbeeesnneenneeas 16
Table 5.1. Absolute Maximum RatiNGSh 23 ... ..ottt sttt ettt se bt te b b ese s ebete st ebese s ebesessebesenesas 23
Table 5.2. Recommended Operating CoNditioNSY 2. ........ocviuiiiiereiiicieeceetee ettt sttt ss et ssebess s be e seras 23
Table 5.3. Preliminary Power SUPPIY RAMP RAtES™......c.iciieiieieieecee ettt ettt ettt testeeteereere e e eneeeeseesre e 24
Table 5.4. Preliminary Power-On-Reset VOItage LeVElSY 3% ... ...ttt ettt et e 24
Table 5.5. Preliminary DC Electrical CharaCteriStiCS .....uuiiiiuiieeeiiiieceiiee e ctee e ettt e eere e e st e e e satb e e e eaaae e sabee e e nbaeeeeasaaeessreeaan 25
Table 5.6. Preliminary CrosSLiNK SUPPIY CUIMTENT ......cocuiiiiiiie ettt et e et e e eare e e s tb e e e e e tae e seaaaaeessteeeeantaeeesaseaeessreeann 26
Table 5.7. Preliminary PIMU TIMINGY ......c.ciiiiiiieeteeeeteteee ettt ettt sttt st te st bese s ebesassebese s ebesessebessesebesessebesesesas 27
Table 5.8. sysl/O Recommended Operating ConditioNs™.........cc.cciiiiuiiiieieeiieeieeeete ettt sttt st ae e enenas 27
Table 5.9. Preliminary sysl/O Single-Ended DC Electrical CharaCteristiCS.......ceoveruerirereriereeieierieniesesteseeeeeeeeesee e e 27
Table 5.10. LVDS/SUBLVDSY/SLVSY Z......eeceieeeeetete ettt ettt st ettt st et at et e et e st et e st e sbeseeeneententestensesbesaseresseersensenseseseesreses
Table 5.11. Preliminary IMIPID-PHY ...ttt e et e e e st e e e e tte e e e et ttee e sbbee e e staeesansaaeesasteeeaastaeeeeasaaeessreaenn
Table 5.12. Preliminary CrossLink Maximum 1/O Buffer Speed

Table 5.13. Preliminary CrossLink External Switching Characteristics® . .....ovevivveviie ittt s ere e 31
Table 5.14. Preliminary SYSCLOCK PLL TiMINE....cccutiittiiierieteriteeittt st ettt site sttt siee ettt e saeesbeeesaee s bt e esbeesbeeesaneesbeeesnneenseeas 36
Table 5.15. 1500 Mb/s MIPI_DPHY_X8_RX/TX Timing Table (1500 Mb/s > MIPI D-PHY Data Rate > 1200 Mb/s)* ........... 37
Table 5.16. 1200 Mb/s MIPI_DPHY_X4_RX/TX Timing Table (1200 Mb/s > MIPI D-PHY Data Rate > 1000 Mb/s) ............ 37
Table 5.17. 1000 Mb/s MIPI_DPHY_X4_RX/TX Timing Table (1000 Mb/s > MIPI D-PHY Data Rate > 10 Mb/s) ................ 37
Table 5.18. Preliminary INternal OSCIllators........ccuiii ettt e e e ere e e s eta e e e e ate e e seabaee e sabbeeeesataeseeasaseessreeean 37
Table 5.19. Preliminary USEE IZCL ... ..ottt ettt ettt ettt sas et eat st e e st e besasebeebeereestestebesteetseresrsensenseneesesareens 37
Table 5.20. CrossLink sysCONFIG Port Timing SPeCifiCatioNs .........cccciiiiiiiie ettt ettt ere e e e ra e e e e aaae e earee s 38
Table 5.21. Preliminary SRAM Configuration Time from NVCM.......ccuiiiiiiiieeiiiee ettt stre e e e tae e e aaa e e earee s 38
Table 5.22. Test Fixture Required Components, Non-Terminated INTerfaces.......cccccviiiieeieiiieiieiiee e 39

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

2.5. CMOS to MIPI DSI Display Interface Bridge

Figure 2.5 shows the block diagram for the CMOS to MIPI DSI display interface bridge. This solution bridges the CMOS
parallel output from the application processor to a DSI display input.

Table 2.5 provides additional details on the application example, including input and output descriptions and device
resource usage. The interface bridge is fully programmable, supporting a wide range of video formats, and data rates
up to 150 MHz at the CMOS input side or 1.5 Gb/s per lane output. For details, refer to FPGA-IPUG-02007, CMOS to
MIPI D-PHY Interface Bridge Soft IP User Guide.

Application CrossLink

Processor Display
CMOS Parallel - MIPI DSI

Bridge

Figure 2.5. CMOS to MIPI DSI Display Interface Bridge

Table 2.5. CMOS to MIPI DSI Display Interface Bridge Overview

Application Example Details

1080p60, 24-bit RGB

Input Type
put yp CMOS Parallel @ 148.5 MHz

Programmable Fabric Operation(s) Interface Bridge

1080p60, 24-bit RGB

Output T
utput Type 4-Lane MIPI D-PHY @ ~900 Mb/s per lane

Display Configuration (DCS)
Additional System Functions Power and Reset Sequencing of Display
Backlight PWM Control

Preliminary Example Device Resource Usage*

Typical Power Consumption ~80 mW
Device 1/0 Used 28 Programmable 1/0O; 1 x Hard D-PHY Quads
Fabric Resources Used ~40% of LUT4; ~20% of EBR

*Note: For reference only — exact usage and power consumption depends on specific application parameters. Additional system
functions are not included in resource usage. The typical power consumption estimate is based on nominal supply voltages at
T,=25°C.
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2.6. CMOS to MIPI CSI-2 Image Sensor Interface Bridge

Figure 2.6 shows the block diagram for the CMOS to MIPI CSI-2 Image Sensor Interface Bridge. This solution bridges the
CMOS parallel output from an image sensor to a CSI-2 input of an application processor.

Table 2.6 provides additional details on the application example, including input and output descriptions and device
resource usage. The interface bridge is fully programmable, supporting a wide range of video formats, and data rates
up to 150 MHz at the CMOS input side or 1.5 Gb/s per lane output. For details, refer to FPGA-IPUG-02007, CMOS to
MIPI D-PHY Interface Bridge Soft IP User Guide.

CrossLink Application
Processor

Image Sensor CMOS Parallel MIPI CSI-2
Bridge

y
y

Figure 2.6. CMOS to MIPI CSI-2 Image Sensor Interface Bridge

Table 2.6. CMOS to MIPI CSI-2 Image Sensor Interface Bridge Overview

Application Example Details

1080p60, 12-bit RAW

Input Type
put yp CMOS Parallel @ 74.25 MHz

Programmable Fabric Operation(s) Interface Bridge

1080p60, 12-bit RAW

Output T
utput Type 4-Lane MIPI D-PHY @ ~450 Mb/s per lane

12C for Camera Configuration

Additional System Functions .
GPIO for image sensor reset/power control

Preliminary Example Device Resource Usage*

Typical Power Consumption ~75 mW
Device 1/0 Used 16 Programmable 1/0; 1 x Hard D-PHY Quads
Fabric Resources Used ~40% of LUT4; ~20% of EBR

*Note: For reference only — exact usage and power consumption depends on specific application parameters. Additional system
functions are not included in resource usage. The typical power consumption estimate is based on nominal supply voltages at
T,=25°C.
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2.8. MIPI CSI-2 to CMOS Image Sensor Interface Bridge

Figure 2.8 shows the block diagram for the MIPI DSI to CMOS display interface bridge. This solution bridges the MIPI
DSl output from the application processor to CMOS parallel display input.

Table 2.8 provides additional details on the application example, including input and output descriptions and device
resource usage. The interface bridge is fully programmable, supporting multiple pixel formats and data rates up to 1.5
Gb/s per lane input and up to 150 MHz CMOS parallel output. For details, refer to FPGA-IPUG-02004, MIPI D-PHY to
CMOS Interface Bridge Soft IP User Guide.

CrossLink Application
>
Image Sensor MIPICSI-2 CMOS Parallel rocessor

y
y

Bridge

Figure 2.8. MIPI CSI-2 to CMOS Image Sensor Interface Bridge

Table 2.8. MIPI CSI-2 to CMOS Image Sensor Interface Bridge Overview

Application Example Details

1080p60, RAW12

Input Type
put yp 4-Lane MIPI D-PHY @ ~445 Mb/s per lane

Programmable Fabric Operation(s) Interface Bridge

1080p60, RAW12

;
Output Type CMOS Parallel @ 74.25 MHz

12C for Camera Configuration

Additional System Functions .
GPIO for image sensor reset/power control

Preliminary Example Device Resource Usage*

Typical Power Consumption 60 mW
Device 1/0 Used 16 Programmable 1/0; 1 x Hard D-PHY Quads
Fabric Resources Used 15% of LUT4; ~15% of EBR

*Note: For reference only — exact usage and power consumption depends on specific application parameters. Additional system
functions are not included in resource usage. The typical power consumption estimate is based on nominal supply voltages at
T,=25°C.
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3. Product Feature Summary

Table 3.1 lists CrossLink device information and packages.

Table 3.1. CrossLink Feature Summary

Device CrossLink
LUTs 5936
sysMEM Blocks (9 kb) 20
Embedded Memory (kb) 180
Distributed RAM Bits (kb) 47
General Purpose PLL 1
NVCM Yes
Embedded I’C 2
Oscillator (10 KHz) 1
Oscillator (48 MHz) 1
Hardened MIPI D-PHY 212
Packages 1/0
36 WLCSP2 (2.535 x 2.583 mm?, 0.6 mm) 17
64 ucfBGA (3.5 x 3.5 mm?, 1 mm) 29
80 ctfBGA (6.5 x 6.5 mm?, 1 mm) 36
81 csfBGA (4.5 x 4.5 mm?, 1 mm) 37

Notes:

1.
2.

Additional D-PHY Rx interfaces are available using programmable 1/0.
Only one Hardened D-PHY is available in 36 WLCSP package.

www.latticesemi.com/legal

= LATTICE


http://www.latticesemi.com/legal

= LATTICE

4.1. MIPI D-PHY Blocks

The top side of the device includes two hard MIPI D-PHY quads. The D-PHY can be configured to support both camera
interface (CSI-2) and display interface (DSI) applications. Below is a summary of the features supported by the hard
D-PHY quads. Refer to FPGA-TN-02012, CrossLink High-Speed I/O Interface for more information on the Hard D-PHY
quads.

e Transmit and Receive compliant to D-PHY Revision 1.1

e High-Speed (HS) and Low-Power (LP) mode support (including built-in contention detect)

e Upto6 Gb/sperquad (1500 Mb/s data rate per lane)

e Dedicated PLL for Transmit Frequency Synthesis

o Dedicated Serializer and De-Serializer blocks for fabric interfacing

e  Supports continuous clock mode or low power clock mode

Lattice Semiconductor provides a set of pre-engineered IP modules which include the full implementation and control
of the hard D-PHY blocks for the examples in Application Examples section on page 7, enabling designers to focus on
unique aspects of their design.

4.2. Programmable I/O Banks

CrossLink devices provide programmable /O which can be used to interface to a variety of external standards. The I/O
features are summarized below, and described in detail in FPGA-TN-02012, CrossLink High-Speed 1/0 Interface and
FPGA-TN-02016, CrossLink sysl/O Usage Guide. The programmable LVDS/CMOS 1/0O (Banks 1 and 2) are described
below, while the CMOS GPIO (bank 0) and hard D-PHY quads are described separately.
Programmable LVDS/CMOS I/0 (Bank 1 and 2) features:
e  Built-in support for the following differential standards

e LVDS-Tx and Rx
SLVS — Rx
SubLVDS - Rx

e  MIPI—Rx (both LP and HS receive on a single differential pair)
e Support for the following single ended standards (ratioed to VCCIO)

e LVCMOS33

e LVCMOS25

e LVCMOS18

e LVCMOS12 (Outputs)
e LVTTL33

e Independent voltage levels per bank based on VCCIO supply

e Input/output gearboxes per LVDS pair supporting several ratios for video interface applications
e DDRX1, DDRX2, DDRX4, DDRX8 and DDRX71, DDRX141
e  Programmable delay cells to support edge-aligned and center-aligned interfaces

e Programmable differential termination (~ 100 Q) with dynamic enable control

e  Tri-state control for output

e Input/output register blocks

e Single-ended standards support open-drain and programmable input hysteresis

e  Optional weak pull-up resistors

To ensure the MIPI Rx interface implemented in FPGA fabric using Programmable |/Os runs in an optimal environment,

follow this guideline of assigning I/Os to the bank for the MIPI Rx inputs:

e When an SLVS/MIPI Rx interface is placed in Bank 1 or 2, do not place both Banks 1 and 2 with LVCMOS outputs in
these 2 banks.
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4.3. Programmable FPGA Fabric

4.3.1. FPGA Fabric Overview

CrossLink is built around a programmable logic fabric consisting of 5936 four input lookup tables (LUT4) arranged

alongside dedicated registers in Programmable Functional Units (PFU). These PFU blocks are the building blocks for
logic, arithmetic, RAM and ROM functions. The PFU blocks are connected via a programmable routing network. The
Lattice Diamond design software configures the PFU blocks and the programmable routing for each unique design.

Interspersed between rows of PFU are rows of sysMEM™ Embedded Block RAM (EBR), with programmable 1/0 banks,

embedded 1°C and embedded MIPI D-PHY arranged on the top and bottom of the device as shown in Figure 4.2.

12CO

MIPI D-PHY O

NVCM

MIPI D-PHY 1

12C1

FU

PFL

]

FU

Bank 2

Clocking

PLL

(o]
—|
|
[a]
[a<
[a]
[a]

0sC

Bank 1

PMU

DDRDLL1

CONFIG

Bank 0

4.3.2. Clocking Overview

Figure 4.2. CrossLink Device Simplified Block Diagram (Top Level)

The CrossLink device family provides resources to support a wide range of clocking requirements for programmable
video bridging. These resources are listed below. For details, refer to FPGA-TN-02015, CrossLink sysCLOCK PLL/DLL

Design and Usage

e sysCLOCK PLL

Guide.

e Flexible Frequency Synthesis (See Table 5.14 for input frequency range and output frequency range.)

e Dynamically selectable Clock Input
e  Four Clock Outputs

e Independent, dynamic enable control
e  Programmable phase adjustment
e Standby Input
e  Lock Output

e  Clock Distribution Network
e  Eight Primary Clocks

o Dedicated Clock input pins (PCLK)
e Source from PLL, Clock Divider, Hard D-PHY blocks or On-chip Oscillator

© 2015-2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
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e  Four Edge Clocks for high-speed DDR interfaces
e 2 per Programmable 1/0 bank
e Source from PCLK pins, PLL or DLL blocks
e Programmable Clock divider per Edge Clock
e Delay primitives for 90 degree phase shifting of clock/data (DDRDLL, DLLDEL)
e Dynamic Clock Control
e  Fabric control to disable clock nets for power savings
e  Dynamic Clock Select
e  Smart clock multiplexer with two independent inputs and glitchless output support
e Two On-Chip Oscillators
e  Always-on Low Frequency (LFCLKOUT) with nominal frequency of 10 kHz
e High-Frequency (HFCLKOUT) with nominal frequency of 48 MHz, programmable output dividers, and dynamic
enable control

4.3.3. Embedded Block RAM Overview
CrossLink devices also contain sysMEM Embedded Block RAM (EBR). The EBR consists of a 9 kB RAM with memory core,
dedicated input registers and output registers with separate clock and clock enable. Supported modes and other
general information on the EBR are listed below. For details, refer to FPGA-TN-02017, CrossLink Memory Usage Guide.
e Support for different memory configurations

e Single Port

e  True Dual Port

e  Pseudo Dual Port

e ROM

e  FIFO (logic wrapper added automatically by design tools)
e  Flexible customization features

e |nitialization of RAM/ROM

e  Memory cascading (handled automatically by design tools)

e  Optional parity bit support

e Byte-enable

e  Multiple block size options

e RAM modes support optional Write Through or Read-Before-Write modes

4.4. System Resources

4.4.1. CMOS GPIO (Bank 0)

CrossLink provides dedicated CMOS GPIO on Bank 0 of the device. These GPIO do not include differential signaling
support. A summary of the features associated with these GPIOs is listed below:
e Support for the following single ended standards (ratioed to VCCIO)

e LVCMOS33

e LVCMOS25

e LVCMOS18

e LVCMOS12 (Outputs)
e LVTTL33

e  Tri-state control for output

e Input/output register blocks

e  Open-drain option and programmable input hysteresis

e Internal pull-up resistors with configurable values of 3.3 kQ, 6.8 kQ, 10 kQ
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User Logic Initiated

A

Sleep Mode Normal Mode

User 12C/
External Wake-up/
WDT Expiry Wake-up

Figure 4.4. CrossLink PMU State Machine

For more details, refer to FPGA-TN-02018, Power Management and Calculation for CrossLink Devices.

4.4.3. Device Configuration

The CrossLink SRAM can be configured as follows:

e Internal Non Volatile Configuration Memory (NVCM)
e NVCM can be programmed using either the SPI or 1°C port

e Standard Serial Peripheral Interface (Master SPI Mode) Interface to external SPI Flash

e System microprocessor to drive a serial Slave SPI port (SSPI mode)

e  System microprocessor to drive a serial Slave 12C port

For more information, refer to FPGA-TN-02014, CrossLink Programming and Configuration Usage Guide. In addition to

the flexible configuration modes, the CrossLink configuration engine supports the following special features:

e TransFR (Transparent Field Reconfiguration) allowing users to update logic in field without interrupting system
operation by freezing I/0 states during configuration

e Dual-Boot Support for primary and golden bitstreams provides automatic recovery from configuration failures

e Security and One-Time Programmable (OTP) modes protect bitstream integrity and prevent readback

e  64-bit unique TracelD per device

4.4.4. UserI’CIP

CrossLink devices have two I°C IP cores that can be configured either as an I°C master or as an I°C slave. The 12C0 core
has pre-assigned pins, and supports PMU wakeup over I2C. The pins for the 12C1 interface are not pre-assigned — user
can use any General Purpose 1/0 pins.

The I>C cores support the following functionality:

e Master and Slave operation

e  7-bit and 10-bit addressing

e Multi-master arbitration support

e  Clock stretching

e Upto 1 MHz data transfer speed

e  General call support

e  Optionally delaying input or output data, or both

e  Optional FIFO mode

e  Transmit FIFO size is 10 bits x 16 bytes, receive FIFO size is 10 bits x 32 bytes

For further information on the User I°C, refer to FPGA-TN-02019, CrossLink 12C Hardened IP Usage Guide.

© 2015-2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

22 FPGA-DS-02007-1.1


http://www.latticesemi.com/legal
http://www.latticesemi.com/view_document?document_id=51659
http://www.latticesemi.com/view_document?document_id=51655
http://www.latticesemi.com/view_document?document_id=51660

= LATTICE

5.11.2. Preliminary Hardened MIPI D-PHY 1/Os

Table 5.11. Preliminary MIPI D-PHY

I Description Min Typ Max Unit
Receiver
High Speed
Vemerx Common-Mode Voltage HS Receive Mode 70 — 330 mV
VipTH Differential Input High Threshold — — 70 mV
VipTL Differential Input Low Threshold -70 — — mV
VinHs Single-ended Input High Voltage — — 460 mV
Virs Single-ended Input Low Voltage -40 — — mV
VTERM-EN Single-ended Threshold for HS Termination Enable — — 450 mV
Zip Differential Input Impedance 80 100 125 Q
Low Power
Vin Logic 1 Input Voltage 880 - - mV
Vi Logic O Input Voltage, not in ULP State — — 550 mV
ViL-uLps Logic O Input Voltage, in ULP State — — 300 mV
Vhyst Input Hysteresis 25 — — mV
Transmitter

High Speed
Vemrx HS Transmit Static Common Mode Voltage 150 200 250 mV
Voo HS Transmit Differential Voltage 140 200 270 mV
VorHs HS Output High Voltage — — 360 mv
Zos Single-ended Output Impedance 40 50 62.5 Q
AZos Single-ended Output Impedance Mismatch - - 10 %
Low Power
Vou Output High Level 1.1 1.2 13 \
VoL Output Low Level -50 — 50 mV
Zowp Output Impedance of LP Transmitter 110 — — Q
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Table 5.13. Preliminary CrossLink External Switching Characteristics (Continued)

= LATTICE

-6
Parameter Description Conditions - Unit
Min | Max
Generic DDRX8 or DDRX4 1/0 with Clock and Data Aligned at General Purpose Pins (GDDRX8_RX/TX.ECLK.Aligned or
GDDRX4_RX/TX.ECLK.Aligned)
. . . Data Rate = _ 0.188 ns
tova_GDDRX4_8 Input Data Valid After CLK Rising and Falling edges 1.2 Gb/s
Other Data Rates — -0.229 ns+1/2Ul
B - Data Rate = 0.646 _ ns
tove_GoDRx4 8 Input Data Hold After CLK Rising and Falling edges 1.2 Gb/s
Other Data Rates 0.229 — ns+1/2Ul

Output Data Invalid After CLK Rising and Falling edges
tpiA_GDDRx4_8 P & g ede — — 0.120 ns

Output

Output Data Invalid Before CLK Output Rising and
tpiB_GDDRX4_8 .p P & — — 0.120 ns

Falling edges

csfBGAS81,
. r for ECLIC ctfBGAS8O, — 600 MHz
MAX_GDDRX4_8 requency for UCfBGAGA
WLCSP36 — 500 MHz
General Purpose 1/0O MIPI D-PHY Rx with 1:8 or 1:16 Gearing
tsu_GDDRX_MP Input Data Set-Up Before CLK — 0.167 — ns
tHo_GDDRX_MP Input Data Hold After CLK — 0.167 — ns
csfBGAS81,
£ . 3 ctfBGAS8O, — 600 MHz
max_cbprx_Mp | Frequency for ECLK ucfBGAG4
WLCSP36 — 500 MHz
Generic DDRX71 or DDRX141 Inputs (GDDRX71_RX.ECLK or GDDRX141_RX.ECLK)
N o . — — 0.3 Ul
t Input Valid Bit "i" switching from CLK Rising Edge
RPBi_DVA . . . ns+
- "i" =0to 6, 0 aligns with CLK — — -
( g ) 0.222 (i+ 1/2)*U1
— 0.7 - Ul
t Input Hold Bit "i" switching from CLK Rising Edge
RPBi_DVE . . . ns+
- "i" =0to 6, 0 aligns with CLK — —

( g ) 0.222 (i+ 1/2)*U1
fmax_rx71 DDR71/DDR141 ECLK Frequency3 — — 450 MHz
Generic DDRX71 Outputs with Clock and Data Aligned at Pin (GDDRX71_TX.ECLK)

Data Output Valid Bit "i" switching from CLK Rising -
Trpai_pov Edge ("i" = 0 to 6, 0 aligns with CLK) 0.143 ns+i*Ul
Teon Data Output Invalid Bit "i" switching from CLK Rising _ 0143 . ns+

TPBLDO! Edge ("i" = 0 to 6, O aligns with CLK) : (i+ 1)*Ul
TTPBLskewaI Tx skew in Ul b —_ 0.15 Ul
f DDR71 ECLK F 3 csfBGA81 — 525 MHz
requenc
MAX-D quency WLCSP36 — 500 MHz
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Tx CLK (out)

Tx DATA (out)

Tx CLK (out) A

Tx DATA (out)

1201 . 12Ul . 12Ul . 12Ul
: tDVA § : tbva §

Figure 5.3. Transmit TX.CLK.Centered Output Waveforms
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Figure 5.4. Transmit TX.CLK.Aligned Waveforms
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5.14. Preli

minary sysCLOCK PLL Timing

Over recommended operating conditions.
Table 5.14. Preliminary sysCLOCK PLL Timing

= LATTICE

Parameter Descriptions Conditions Min Max Unit
fin Input Clock Frequency (CLKI, CLKFB) — 10 400 MHz
four Output Clock Frequency (CLKOP, CLKOS) — 4.6875 600 MHz
AC Characteristics
tor Output Clock Duty Cycle — 45 55 %
tpHa Output Phase Accuracy - -5 5 %
) 3 four 2100 MHz — 100 ps p-p
Output Clock Period Jitter
four < 100 MHz — 0.025 UIPP
topyr Output Clock Cycle-to-Cycle Jitter® four 2 100 MHz — 200 ps PP
four < 100 MHz — 0.05 UIPP
Output Clock Phase lJitter foro > 100 MHz — 200 PP
fprp < 100 MHz — 0.05 UIPP
tspo Static Phase Offset Divider ratio = integer — 400 ps p-p
tiock® PLL Lock-in Time - — 1 ms
tuntock PLL Unlock Time —_ _ 50 ns
tipnt Input Clock Period Jitter foro 2 20 MHz — >00 PSP
ferp < 20 MHz — 0.02 UIPP
thi Input Clock High Time 90% to 90% 0.5 — ns
to Input Clock Low Time 10% to 10% 0.5 — ns
Notes:

1. Jitter sample is taken over 10,000 samples for Periodic jitter, and 2,000 samples for Cycle-to-Cycle jitter of the primary PLL
output with clean reference clock with no additional 1/0O toggling.
Output clock is valid after t o« for PLL reset and dynamic delay adjustment.

Period jitter and cycle-to-cycle jitter numbers are guaranteed for fprp = 10 MHz. For fprp < 10 MHz, the jitter numbers may not

be metin c

ertain conditions.
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5.18. CrossLink sysCONFIG Port Timing Specifications

Over recommended operating conditions.

Table 5.20. CrossLink sysCONFIG Port Timing Specifications

= LATTICE

Symbol | Parameter | Min | Max | Unit
All Configuration Mode
toram | CRESETB LOW Pulse Accepted | 145 | — | ns
Slave SPI
fecwk SPI_SCK Input Clock Frequency — 110 MHz
tstsu MOSI Setup Time 0.5 — ns
tsH MOSI Hold Time 2.0 — ns
tstco SPI_SCK Falling Edge to Valid MISO Output — 13.3 ns
tscs Chip Select HIGH Time 42 — ns
tscss Chip Select Setup Time 0.5 — ns
tscsh Chip Select Hold Time 0.5 — ns
Master SPI
fecik | MCK Output Clock Frequency | — | 52.8 | MHz
12C*
fuax | Maximum SCL Clock Frequency (Fast-Mode Plus | — | 1 | MHz

*Note: Refer to the I2C specification for timing requirements when configuring with 12C port.

5.19. Preliminary SRAM Configuration Time from NVCM

Over recommended operating conditions.

Table 5.21. Preliminary SRAM Configuration Time from NVCM
Symbol Parameter Typ Unit
tconFIGURATION POR to Device I/O Active® 83 ms

Note:

1. Before and during configuration, the I/Os are held in tristate with weak internal pullups enabled. I/Os are released to user
functionality when the device has finished configuration.

www.latticesemi.com/legal



http://www.latticesemi.com/legal

= LATTICE

6.4. csfBGA81 Pinout

Pin Number Pin Function Bank Dual Function Differential

Al DPHY1_CKP DPHY1 — True_OF_DPHY1_CKN
A2 DPHY1_CKN DPHY1 — Comp_OF_DPHY1_CKP
A3 DPHY1_DP1 DPHY1 — True_OF_DPHY1_DN1
A4 DPHY1_DP3 DPHY1 — True_OF_DPHY1_DN3
A5 VCCA_DPHY1 DPHY1 — —

A6 DPHYO_DN2 DPHYO — Comp_OF_DPHYO_DP2
A7 DPHYO_DNO DPHYO — Comp_OF_DPHYO_DPO
A8 DPHYO_CKP DPHYO — True_OF_DPHYO_CKN
A9 DPHYO_CKN DPHYO — Comp_OF_DPHYO_CKP
B1 DPHY1_DPO DPHY1 — True_OF_DPHY1_DNO
B2 DPHY1_DNO DPHY1 — Comp_OF_DPHY1_DPO
B3 DPHY1_DN1 DPHY1 — Comp_OF_DPHY1_DP1
B4 DPHY1_DN3 DPHY1 — Comp_OF_DPHY1 DP3
B5 GNDPLL_DPHYX GND — —

B6 DPHYO_DP2 DPHYO — True_OF_DPHYO_DN2
B7 DPHYO_DPO DPHYO — True_OF_DPHYO_DNO
B8 DPHYO_DP1 DPHYO — True_OF_DPHYO_DN1
B9 DPHYO_DN1 DPHYO — Comp_OF_DPHY0_DP1
Cc1 DPHY1_DP2 DPHY1 — True_OF_DPHY1_DN2
c2 DPHY1_DN2 DPHY1 — Comp_OF_DPHY1_DP2
c3 GNDA_DPHY1 DPHY1 — —

Ca VCCPLL_DPHY1 DPHY1 — —

c5 GND GND — —

cé6 VCCPLL_DPHYO DPHYO — —

c7 GNDA_DPHYO DPHYO — —

c8 DPHYO_DP3 DPHYO — True_OF_DPHYO_DN3
c9 DPHYO_DN3 DPHYO — Comp_OF_DPHYO_DP3
D1 PB34A 1 GR_PCLK1_0 True_OF_PB34B

D2 PB34B 1 — Comp_OF_PB34A
D3 VCCA_DPHY1 DPHY1 — —

D4 GND GND — —

D5 VCCAUX VCCAUX — -

D6 GND GND — —

D7 VCCA_DPHYO DPHYO — —

D8 PB16B 2 PCLKC2_0 Comp_OF_PB16A
D9 PB16A 2 PCLKT2_0 True_OF_PB16B

E1 PB38A 1 — True_OF_PB38B

E2 PB38B 1 — Comp_OF_PB38A
E3 VCC VCC — —

E4 vCC VCC — —

ES5 GND GND — —

E6 VCCIO2 2 - -
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6.5. Dual Function Pin Descriptions

The following table describes the dual functions available to certain pins on the CrossLink device. These pins may
alternatively be used as general purpose 1/0 when the described dual function is not enabled.

Signal Name ‘ 1/0 ‘Description

General Purpose

USER_SCL 1/0 User Slave 12C0 clock input and Master 12CO clock output. Enables PMU
wake-up via 12C0.

USER_SDA 1/0 User Slave 12C0 data input and Master 12CO data output. Enables PMU
wakeup via 12C0.

PMU_WKUPN — This pin wakes the PMU from sleep mode when toggled low.

Clock Functions

GPLL2_O[T, CL_IN | General Purpose PLL (GPLL) input pads: T = true and C = complement. These
pins can be used to input a reference clock directly to the General Purpose

PLL. These pins do not provide direct access to the primary clock network.

GR_PCLK[Bank]0 | These pins provide a short General Routing path to the primary clock
network. Refer to FPGA-TN-02015, CrossLink sysCLOCK PLL/DLL Design and

Usage Guide for details.

PCLK[T/C][Bank]_[num] 1/0 General Purpose Primary CLK pads: [T/C] = True/Complement, [Bank] = (0, 1
and 2). These pins provide direct access to the primary and edge clock
networks.

MIPI_CLK[T/C][Bank]_0 1/0 MIPI D-PHY Reference CLK pads: [T/C] = True/Complement, [Bank] = (0, 1

and 2). These pins can be used to input a reference clock directly to the
D-PHY PLLs. These pins do not provide direct access to the primary clock
network.

Configuration

CDONE 1/0 Open Drain pin. Indicates that the configuration sequence is complete, and
the startup sequence is in progress. Holding CDONE delays configuration.

SPI_SCK | Input Configuration Clock for configuring CrossLink in Slave SPI mode (SSPI).

MCK 0 Output Configuration Clock for configuring CrossLink in Master SPI mode
(MSPI).

SPI_SS | Input Chip Select for configuring CrossLink in Slave SPI mode (SSPI).

CSN (0] Output Chip Select for configuring CrossLink in Master SPI mode (MSPI).

MOSI 1/0 Data Output when configuring CrossLink in Master SPI mode (MSPI), data
input when configuring CrossLink in Slave SPI mode (SSPI).

MISO 1/0 Data Input when configuring CrossLink in Master SPI mode (MSPI), data
output when configuring CrossLink in Slave SPI mode (SSPI).

SCL 1/0 Slave I2C clock I/O when configuring CrossLink in 12C mode.

SDA 1/0 Slave I2C data I/0 when configuring CrossLink in 12C mode.

6.6. Dedicated Function Pin Descriptions

Signal Name

‘ 1/0 ‘Description

Configuration

CRESET_B | 1] configuration Reset, active LOW.

MIPI D-PHY

DPHY[num]_CK[P/N] 1/0 MIPI D-PHY Clock [num] = D-PHY 0 or 1, P = Positive, N = Negative.
DPHY[num]_D[P/N][lane] 1/0 MIPI D-PHY Data [num] = D-PHY O or 1, P = Positive, N = Negative,

Lane = data lane in the D-PHY block 0, 1, 2 or 3.
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6.7. Pin Information Summary
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Pin Type CrossLink

WLCSP36 ucfBGA64 ctfBGA80 csfBGA81
General Purpose 1/0 per Bank
Bank 0 6 7 7
Bank 1 10 14 14
Bank 2 10 12 16 16
Total General Purpose Single Ended 10 17 28 37 37
Differential 1/0 pairs per Bank
Bank 0 0 0
Bank 1 0
Bank 2 5 6
Total General Purpose Differential 1/0 pairs 5 11 15 15
D-PHY 1 2 2 2
D-PHY Clock/Data 10 20 20 20
D-PHY VCC 1 2 4 4
D-PHY GND 1 1 3
VCC/VCCIOx/VCCAUX/VCCGPLL 4 8 9 10
GND 3 4 9 9
CRESETB 1 1 1 1
Total Balls 36 64 80 81
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7. CrossLink Part Number Description

LIF-MD XXXX-X XXXXX X TR

Device Family

—I: Tape & Reel

CrossLink FPGA <blank>=No Tape & Reel
TR=Tape & Reel (see note below)
Logic Capacity
6000 = 6000 LUTs Grade
| = Industrial
Speed Package
6 = Fastest UWG36 = 36-ball WLCSP

7.1. Ordering Part Numbers

UMG64 = 64-ball ucfBGA
MG81 = 81-ball csfBGA
JMGS80 = 80-ball ctfBGA

Industrial
Part Number Grade Package Pins Temp. LUTs (K)
LIF-MD6000-6UWG36ITR -6 Lead free WLCSP 36 Industrial 5.9
LIF-MD6000-6UMG64I -6 Lead free ucfBGA 64 Industrial 5.9
LIF-MD6000-6MG81I -6 Lead free csfBGA 81 Industrial 5.9
LIF-MD6000-6JMG80I -6 Lead free ctfBGA 80 Industrial 5.9

Note: UWG36 package is available in shipments of 5000 pieces/reel (TR), 1000 pieces/reel (TR1K), and 50 pieces/reel (TR50 — for

samples only).
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