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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

Obsolete

In System Programmable
7.5ns

3V ~ 3.6V

16

512

193

-40°C ~ 105°C (T))
Surface Mount
256-BGA
256-FPBGA (17x17)

https://www.e-xfl.com/product-detail/lattice-semiconductor/Ic5512mv-75f256i

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/lc5512mv-75f256i-4478515
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-cplds-complex-programmable-logic-devices

Latlice

Semiconductor
Corporation

Product Line

Ordering Part Number

Product Status

Reference PCN

LC5512MV

LC5512MV-450Q208C

LC5512MV-450N208C

LC5512MV-750Q208C

LC5512MV-750QN208C

LC5512MV-750Q208lI

LC5512MV-750QN208I

LC5512MV-45F256C

LC5512MV-45FN256C

LC5512MV-75F256C

LC5512MV-75FN256C

LC5512MV-75F256I

LC5512MV-75FN256I

LC5512MV-45F484C

LC5512MV-45FN484C

LC5512MV-75F484C

LC5512MV-75FN484C

LC5512MV-75F484|

LC5512MV-75FN484I

Active / Orderable

LC5512MB

LC5512MB-450Q208C

LC5512MB-450QN208C

LC5512MB-75Q208C

LC5512MB-750QN208C

LC5512MB-750Q208I

LC5512MB-750QN208I

Discontinued

PCN#09-10

LC5512MB-45F256C

LC5512MB-45FN256C

LC5512MB-75F256C

LC5512MB-75FN256C

LC5512MB-75F256I

LC5512MB-75FN256I

Active / Orderable

LC5512MB-45F484C

LC5512MB-45FN484C

LC5512MB-75F484C

LC5512MB-75FN484C

LC5512MB-75F484l

LC5512MB-75FN4841

Discontinued

PCN#09-10

LC5512MC

LC5512MC-45Q208C

LC5512MC-45QN208C

LC5512MC-750Q208C

LC5512MC-75QN208C

LC5512MC-750Q208I

LC5512MC-75QN208lI

LC5512MC-45F256C

LC5512MC-45FN256C

LC5512MC-75F256C

LC5512MC-75FN256C

LC5512MC-75F256I

LC5512MC-75FN256I

Discontinued

PCN#09-10

5555 N.E. Moore Ct. e Hillsboro, Oregon 97124-6421 e Phone (503) 268-8000 e FAX (503) 268-8347
Internet: http://www.latticesemi.com



http://www.latticesemi.com/dynamic/view_document.cfm?document_id=37118
http://www.latticesemi.com/dynamic/view_document.cfm?document_id=37118
http://www.latticesemi.com/dynamic/view_document.cfm?document_id=37118

Latlice

Semiconductor
Corporation

Product Line Ordering Part Number

Product Status

Reference PCN
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LC51024MV-52FN484C
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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

Clock Distribution

The ispXPLD 5000MX family has four dedicated clock input pins: GCLKO-GCLK3. GLCKO and GCLK3 can be
routed through a PLL circuit or routed directly to the internal clock nets. The internal clock nets (CLKO-CLK3) are
directly related to the dedicated clock pins (see Secondary Clock Divider exception when using the sysCLOCK cir-
cuit). These feed the registers in the MFBs. Note at each register there is the option off inverting the clock if
required. Figure 14 shows the clock distribution network.

Figure 14. Clock Distribution Network
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sysCLOCK PLL

The sysCLOCK PLL circuitry‘consists of Phase-Lock Loops (PLLs) and the various dividers, reset and feedback
signals assogiated with the PLLs. This feature gives theé user the ability to synthesize clock frequencies and gener-
ate multiple clock signals for routingfwithin the device. Furthermore, it can generate clock signals that are de-
skewed either at'the board level or the device level.

The ispXPLD 5000MX devices provide two PLL circuits. PLLO receives its clock inputs from GCLK 0 and provides
outputs to CLK 0 (CLK 1 when.using the secondary clock). PLL1 operates with signals from GCLK 3 and CLK 3
(ClK 2 when using the sécendary clock). The optional outputs CLK_OUT can be routed to an I/O pin. The optional
PLL_LOCK output is_routed into‘the GRP. The optional input PLL_RST can be routed either from the GRP or
diréetly from an I/O@in-The optional PLL_FBK into can be routed directly from a pin. Figure 15 shows the ispXPLD
5000MX PLL block diagram.\Figure 16 shows the connection of optional inputs and outputs.
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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

Figure 15. PLL Block Diagram
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Figure 16. Connection of Optional PLL Inputs and Outplits
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In order to facili

» ply ‘and divide capabilities of the PLL, each PLL has dividers associated with it: M, N
and K. The M divid

to divide the clock signal, while the N divider is used to multiply the clock signal. The
K divider is only used a secondary clock output is needed. This divider divides the primary clock output and
feeds to a separate global clock net. The V divider is used to provide lower frequency output clocks, while maintain-
ing a stable, high frequency output from the PLLs VCO circuit. The PLL also has a delay feature that allows the out-
put clock to be advanced or delayed to improve set-up and clock-to-out times for better performance. For more
information on the PLL, please refer to TN1003, sysCLOCK PLL Usage Guide for ispXPGA, ispGDX2, ispXPLD
and ispMACH 5000VG Devices.
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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

Supply Current
Symbol ‘ Parameter Condition ‘ Min. Typ.? ‘ Max. ‘ Units
ispXPLD 5256
Vee = 3.3V, f = 1.0MHz — 26 — mA
lcc™? Operating Power Supply Current |V =2.5V, f = 1.0MHz — 26 — mA
Vog = 1.8V, f = 1.0MHz — 16 - mA
Veeo = 3.3V, f = 1.0MHz, unloaded — 4 4 mA
lcco (s;:?%y;mr Supply Current 1y =~ "5 5V, f= 1.0MHz, unloaded | — 4 — mA
Veeo = 1.8V, f = 1.0MHz, unloaded - 3 — mA
Voep = 3.3V, f = 10MHz — 11 — mA
locp Z)';Lr ﬁ‘i"ﬁ"gai‘;';’p'y Current Voop = 2.5V, f = 10MHz — 11 = mA
Vocp = 1.8V, f = 10MHz - 3 - mA
Vogy = 3.3V — 1 = mA
locy gLapnpﬁ% ILIJErIrEeas 149.1 TAP Power Ve, = 2.5V — 1 — mA
Vogy = 1.8V — 1 4 mA
ispXPLD 5512
Voe = 3.3V, f = 1:0MHz 4 33 — mA
lcc'? Operating Power Supply Current  |Vgc =26V, fi= 1.0MHz — 33 — mA
Veg= 1.8V, f = 1:0MHz = 22 — mA
Voo =33V, f = 1.0MHz, unloaded = 4 — mA
loco (Sggfﬂgyggr‘]"l’(‘;r Supply Current gy~ 58V f = 1.0MHz, unioaded | »— 4 - mA
Veeco = 1.8V, f = 1.0MHZ, unloaded — 3 — mA
Vigcp = 3.3V, f = 10MHz — 11 — mA
locp (F;)';'-r Eﬁ"ﬁ’gasnll‘(';’p'y Cugg Voep = 2.5V, f = T0MHz — 11 — mA
Vocp = 1.8V,d= 10MHz — 3 — mA
Vogy = 3.3V — 1 — mA
locy SLapnF;Jl)k,)% lL:ErIrEeE t1 1494 TAP Power Vec, =2V — ] — mA
Vedy = 1.8V — 1 — mA
ispXPLD 5768
Voc = 8.8V, f = 1.0MHz — 40 — mA
lcc™? Operating Power Supply Current. |Voc&2.5Y, f=1.0MHz — 40 — mA
Vog/=1.8V, f = 1.0MHz — 30 — mA
Vceo = 3.3V, f = 1.0MHz, unloaded — 4 — mA
lcco (s;:?%yg hod Supply Cuirent™ & 1y - 25V, f= 1.0MHz, unloaded | — 4 — mA
Vceo = 1.8V, f = 1.0MHz, unloaded — 3 — mA
Vocp = 3.3V, f = 10MHz — 11 — mA
locp (F:;Lr ﬁ‘ﬁ“ﬁ’gai‘lig’p'y Wl Voop = 2.5V, f = 10MHz — 11 — mA
Vocp = 1.8V, f = 10MHz — 3 — mA
Vogy = 3.3V — 1 — mA
locy SLapan)é llIJErIrEeEnt1 149.1 TAP Power Veey = 2.5V — 1 — mA
Vogy = 1.8V — 1 — mA
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ispXPLD 5000MX Family Data Sheet

syslO Single Ended DC Electrical Characteristics

Over Recommended Operating Conditions

Input/Output Vi Vi VoL Vou Io.2 low®
Standard Min (V) Max (V) Min (V) Max (V) Max (V) Min (V) (mA) (mA)
04 04 20, 16, 12, |-20, -16, -12,
LVCMOS 3.3 -0.3 0.8 2.0 5.5 8,5183,4) | -8,-5.33, -4
0.2 Voo 02 0.1 -0.1
0.4 2.4 4 -4
LVTTL 0.3 0.8 2.0 5.5
0.2 Veoo 0.2 0.1 -0.1
16, 12,8, | -16,-12, -8,
LVCMOS 2.5 -0.3 0.7 17 3.6 04 Veco 041 533, 4 -5.33, -4
0:2 Voco - 0.2 0.1 20.1
LVCMOS 1.8"° -0.3 0.68 1.07 3.6 04 Vgeo - 0.4 8 -8
0.4 Voeo 0.4 | 12,5.33, 4 [212{-5.33, -4
LVCMOS 1.8° -0.3 0.68 1.07 3.6
0.2 Veeo - 0.2 0l -0.1
PCI 3.3 -0.3 1.08 15 3.6 01 Veeo | 0.9 Voéo 1.5 -0.5
AGP-1X* -0.3 1.08 15 3.6 0.1Veeo | 0.9 Veeo 15 -0.5
SSTL3 class | 0.3 VRer - 0.2 | Vpgg + 0.2 36 0.7 Veeo- 1.1 8 -8
SSTL3 class I -0.3 VRer - 0.2 | VRer +0.2 3.6 0.5 Vieco =09 16 -16
SSTL2 class | -0.3 VRer - 0.18 | Vger + 0:18 3.6 0.54 Voeo- 0.62 7.6 -7.6
SSTL2 class Il 0.3 VRer - 0.18 | VReg + 0.18 3.6 0.35 Veeo-0.43 15.2 -15.2
CTT3.3 -0.3 VRer - 0.24] Vgeg + 0.2 3.6 Vier-0.4 | Vgeg + 0.4 8 -8
CTT25 -0.3 VRer 0.8 | Mgeg + 0.2 3.6 VRer - 040 Veee + 0.4 8 -8
HSTL class | 0.3 Veer=0.1 | VRgg + 0.1 36 0.4 Voco - 0.4 8 -8
HSTL class Il -0.3 Vaer - 0.2 | Vgeg + 0.1 36 0.4 Veco - 0.4 24 -8
HSTL class IV -0.3 Vier - 0.3 | Vgeg + 0.1 3.6 0.4 Voeo - 0.4 48 -8
GTL+ -0.3 VRep-02 | Vgeg + 0.2 3.6 0.6 n/a 36 n/a

1. Software default setting.
2. The average DC current drawn by 1/Os between adjacent bank GND'connections, or between the last GND in an I/O bank and the end of the
1/0 bank, as shown in the‘logic signals connection table, shall not exceed n*8mA. Where n is the number of I/Os between bank GND con-
nections or between the last'GND in a bank andithe end of,a bank.
3. For 1.8V devices\(ispXPLDE000MC) these gpecifications are Vy_ = 0.35 * Ve and Vi = 0.65 * V.
4. For 1.8V devices (ispXPLD 5000MC) these specifications are V| = 0.3 * Vg * 3.3/1.8, V|3 = 0.5 * V¢ * 3.3/1.8.
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ispXPLD 5000MX Family External Switching Characteristics 2?3

Over Recommended Operating Conditions

-4 -45 -5 -52 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Maxa@»Min. | Max. | Units
Data Propagation Delay, . . . . o
tpD 5-PT Bypass 4.0 45 5.0 5.2 7.5 ns
tpp_PTSA Data propagation delay — 4.8 — 5.7 — 6.0 — 6.5 = 9.5 ns
MFB Register Setup Time _ _ _ _ _
's Before Clock, 5-PT Bypass | 22 2.8 28 3.0 4.5 ns
MFB Register Setup Time
ts_pTsa Before Clock 25 — 3.1 — 3.1 — 3.6 — 5.5 — ns
MFB Register Setup Time
tsir Before Clock, Input Register | 1.0 — 1.0 — 1.0, | “—m 05 — 1.7 — ns
Path
MFB Register Hold Time
H Before Clock, 5-PT Bypass | 00 | — | 004, 100 | — | 0.0 &= 4000 | == | ns
MFB Register Hold Time
tH_PTSA Before Clock 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
MFB Register Hold Time
thir Before Clock, Input Register | 0.5 {f = ni 0.5 & — 05 | — 10 | —~ 1.3 — ns
Path
MFB Register Clock-to-Out-
tco put Delay — 2.8 — 3.0 — 3.2 — 3.7 — 5.0 ns
External Reset Pin to Output
tr Delay — 4.0 — 4.5 = 5.0 — 5.0 — 7.5 ns
tRw Reset Pulse Duration 1.8 — 1.8 - 1.8 — 2.0 — 3.0 — ns
Input to Outputdocal' Product | A D _ _
Y pTOE/DIS Term Output Enable/Disable 6.0 7.0 75 8.5 105 | ns
Input to Qutput'Shared
tsPTOE/DIS Produet Term,Output'Enable/| — 6:0 B 7.0 — 7.5 — 8.5 — | 105 | ns
Disable
Global'QOE Inputito Output _ _ _ _
tGOE/DIS Enable/Disablé - 4.5 55 5.5 6.5 7.5 ns
tew Clock Width, High or Low 1.5 — 1.5 — 1.5 — 1.8 — 2.5 — ns
Gate Width Low (for Low
taw Transparent) or High (for 1.5 — 1.5 — 1.5 — 1.8 — 25 — ns
High Transparent)
Input Register ClockWidth; _ _ _ _ _
twir High or Lo 1.5 15 1.5 1.8 25 ns
Clock-to-Out Skew,Block
tskew Level — 0.6 — 0.6 — 0.6 — 0.6 — 1.0 ns
4 Clock Frequency with . . . . .
fmAX Interhal Feedback 300 275 250 250 150 | MHz
Clock Freguency with
fuax (Ext.) External'Feedback, — | 200 | — | 171 — | 166 | — | 149 | — | 105 | MHz
1/ (ts + tco)
Clock Frequency Max.
fuax (Tog.) Toagle quency — | 333 | — | 33| — [333| — | 277 | — | 200 | MHz
s |Clock Frequency to CAM . . . . .
fuax (CAMC) (Configure Mode) 280 280 230 230 168 | MHz
s |Clock Frequency to CAM . . . . .
fuax (CAM) (Compare Mode) 150 150 150 135 90 | MHz
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ispXPLD 5000MX Family Internal Switching Characteristics

Over Recommended Operating Conditions

Base 4 45 5 -52 75
Parameter Description Parameter | Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Maxa| Min. | Max. | Units
In/Out Delays
tiNn Input Buffer Delay — — 070 — |091| — |09 |~ [+¥1| — [1.30| ns
taoLK N g&?%?'g;?;;‘ Input — — |o40| — |o03s| — |o0as| —pod5|{ = |o055| ns
theT CD"'L‘;;’?' RESET Pin — — 877 | — |424| —dl471 "= @71 | — |7.07 | ns
teoe Doy 5P — — |198| — |266] =\ 234 — |287| L1827 | ns
taUF gﬁ'tiﬁttgﬁf‘;g:‘ — — 116 — |98 & [145| — |1.60| nl217| ns
ten Output Enable Time — — | 252 | & 284 | — 316 | —|3.63( — [423| ns
Output Disable
tbis TP — — [198 — | 240 — |240 |4 |240| £ |360| ns
Routing Delays
trouTE Delay through SRP — < | hO5Y == 1206 | — {234 — [/[224| — |366| ns
Input Buffer to
tiNREG Macrocell Register — — | 060| — | 0601 — OGO — | 047 | — |1.63| ns
Delay
Product Term
tprsa Sharing Array Delay| 40 — 050 | — 4050~ Tow3| — |083| — |1.34] ns
trgk E‘;?;;a' Feedback — — |o019, = [002| — |039| — |003| — |060]| ns
taoLk Sg??' Clock T - — @82 —nlo032| — |072| — |082| — |078| ns
tacLk B'eolg'; P gy — <mho. 12— (014| — [015| — |015| — [023 | ns
tproLk E":lf;yme" W4 — — |o42| — |014| — |[015| — |015| — [023 | ns
Programmable PLL
tpLL DELAY De,gy e - —fo030| — |030| — |030| — |030| — |0.30] ns
tasr B'eo,:'; T Reset — — |o72| — [081| — |090| — |094| — |1.35| ns
tersh g:;?ﬁ“g % — — |o060| — |075| — |075| — |075| — | 113 ns
tLpTOE g:lfi;oce” Q. — — |083| — |[119| — |1.04| — |152| — 131 ns
tspToE gif’a';‘em i 3 — — |083| — |[119| — |1.04| — |152| — 131 ns
tosa gr“rg;“égg?””g — — |oso| — |090| — |100| — |1.00| — |150| ns
fo— Global PT OE Delay|  — — |083] — [104| — [104] — [1.04| — | 156 ns
5-PT Bypass
tppB Propagﬁ’ion Delay — — |o20| — |023| — |025| — |025| — |0.38] ns
Macrocell
tppi Propagation Delay — — |os0| — |093| — |072| — |072| — |1.04] ns
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ispXPLD 5000MX Family Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

Base -4 -45 -5 -52 -75
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Maxz| Min. | Max. | Units
Write-Enable setu
tF|FOWES before Write ClOCkp —_ 2.33 —_— 2.33 —_— 2.91 —_— 2.91 —a 3.03 —_— ns
Write-Enable hold
tFlFOWEH after Write Clock —_— -2.95 —_ -2.95 —_— -2.36 —_— -2.36 — 2.27 —_— ns
Read-Enable setu
tEIFORES betoro Read Glogh — 269 | — |235| — | 279 e— 288 |4~ |414| — | ns
Read-Enable hold
tF|FOREH after Read Clock —_ -3.17 — -3.17 —_ -2.53 —_— -2.53 —_— -2.44 N ns
tHEORSTO S:;e; to Output — — |330| — |30l a 14M8| — |413 | > | 429 ns
tFFORSTR |t ecovery — 120 — 1@l — 150 — [1500 — M5 — | ns
tFlFORSTPW Reset Pulse Width — 0.14 — 0.14 — 0.18 —_— 0.18 <~ 019 —_ ns
tEIFORCLKO gﬁf‘%gg’;k to FIFO — — 37— |873| — |468| — (66| — |484| ns

CAM - Update Mode

Memory Select
tcammss Setup before CLK — 140 | — | 070 | — |@50py— |140| — (144 — | ns

Memory Select

tcaMMSH Hold after CLK — -0.014 — [-0.01 |4~"|-0.01) »— |-0.01| — [|-0.01| — ns
Enable Mask

tCAMENMSKS Register Setup — -0.27| — [-027|"—, |-022| — |-022| — |-0.21| — ns
Time before CLK
Enable Mask

tCAMENMSKH Rlegister Setup y— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns
Time after CLK
Address,Setup

tCAMADDS Time before Clock —_— -0.27 — -0.27 —_— -0.22 —_— -0.22 —_— -0.21 —_— ns
Address Hold Time

tcAMADDH after Clock — -0.64 /<— |-0.01| — |-0.01| — |-0.01| — |-0.01| — ns
Data,Setup Time

tcAMDATAS before Clock — -041| — |-041| — |-0.33| — |-0.33| — |-0.31| — ns
Data Hold Time

teAMDATAH after Clock — -0.01| — |-001| — |(-0.01| — |-0.01| — [-0.01| — ns
“Don’t Care” Setup

tcamMDCS Time before Clock — -027| — |-027| — |-022| — |-022| — |-0.21| — ns
“Don’t Care™Hold

tCAMDCH Tirhe after Cloek —_— -0.01 —_ -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns

tCAMRWS . W 4 — 027| — |-027| — [-022| — |-022| — |-021| — | ns

before Clock

R/W Enable Hold
tCAMRWH Time after Clock — -0.01 — -0.01 — -0.01 —_— -0.01 —_— -0.01 —_— ns

Clock Enable Setup
tcaAMCES Time before Clock — 155 — [155| — [194| — |194| — |202| — ns

Clock Enable Hold
tcAMCEH Time after Clock — 295 — |[-295| — |-236| — |-2.36| — |-2.27| — ns
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ispXPLD 5512MX Logic Signal Connections (Continued)

Alternate Outputs

syslO LVDS | Primary Macrocell/ Alternate| 208 PQFP | 256 fpBGA | 484 fpBGA
Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
— GCLKON GCLK1 — — — 28 J2 P7
— — GND — — — 29 GND GND
— — TDI — — — 30 H6 R1
— — TMS — — — 31 H4 R2
— — TCK — — — 32 J6 T1
— — TDO — — — 33 K2 V1
1 oP AO/DATAO BO DO A1l 34 K3 W1
1 ON A2/DATA1 B1 D1 A3 35 J3 Y1
1 1P A4/DATA2 B2 D2 A5 36 J5 P3
1 1N A6/DATA3 B3 D3 A7 37 J4 R3
1 2P A8/DATA4 B4 D4 A9 38 L2 T2
1 2N A10/DATA5 B5 D5 Al 39 M1 U2
— — GND (Bank 1) — — — 40 GND (Bank 1)|GND (Bank 1)
1 3P A12/DATA6 B6 D6 A13 41 K4 A
— — Veeor — —N — 42 Vecor Veeoor
1 3N A14/DATA7 B7 D7 A15 43 L3 w2
— — GND — — — 44 GND GND
1 4P A16/INITB B8 D8 A7 45 K5 R4
1 4N A18/CSB B9 D9 A19 46 L5 T4
1 5P A20/READ B10 D10 A21 47 N1 R6
1 5N A22/CCLK B11 D11 A23 48 M2 R5
1 6P A24 — — A25 — — u3
— — VCC — N — 49 VCC VCC
1 6N A26 — — A27 — P1 V3
1 7P A28 — — A29 — M3 Y2
1 7N A30 — — A31 — L4 W3
1 8P BO AO — B1 — N2 us
1 8N B2 A2 — B3 — P2 T5
< = GND (Banka) = = = = GND (Bank 1)|GND (Bank 1)
1 9P B4 A4 — — — R1 U4
= - Vceot - - — — Vecof Vecot
1 9N B5 A6 — — — R2 V4
1 10P B6 A8 — B7 — T2 AA3
1 10N B8 A10 — B9 — T3 AB3
1 — B10 A12 — B11 — — Y4
— — DONE — — — 50 M4 AA4
1 11P B14 B12 D12 B15 51 N3 AB4
1 11N B16 B13 D13 B17 52 P4 AB5
1 12P B18 B14 D14 B19 53 N5 T6
1 12N B20 B15 D15 B21 54 M6 u7
— — PROGRAMB — — — 55 R3 W5
1 — B22 A4 — B23 — P5 us
— — GND (Bank 1) — — — 56 GND (Bank 1)|GND (Bank 1)
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ispXPLD 5512MX Logic Signal Connections (Continued)

Alternate Outputs

syslO LVDS | Primary Macrocell/ Alternate| 208 PQFP | 256 fpBGA | 484 fpBGA
Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
3 61N 114 123 K23 115 149 Gi13 D22
3 61P 112 122 K22 113 150 G12 D21
3 62N 110 121 K21 111 151 F14 J20
3 62P I18/CLK_OUT1 120 K20 19 152 E15 J19
3 63N 16 K31 — 17 — F12 E20
— — Vee — — — 153 VCC VCC
3 63P 14 K30 L30 15 — F13 F20
3 64N 12 K29 L28 13 — D16 H17
3 64P 10 K28 L26 11 — D15 H18
— — GND (Bank 3) — — — — GND (Bank 3)|GND (Bank 3)
3 65N J30 K27 — J31 — — J18
- - Vecos — y = — Vigeos Vecos
3 65P J28 K26 — J29 — — H19
3 66N J26 K25 == J27 < - G20
3 66P J24 K24 —= J25 — — G19
3 67N J22 K23 — J23 — — C22
3 67P J20 K22 - J21 — — C21
3 68N J18 K21 — J19 — — D20
3 68P J16 K20 — J17 — — C19
3 69N J14 K19 — J15 — C16 F19
3 69P J12 K18 < J13 — B16 E19
= = GND (Bank 3) = = = = GND (Bank 3)|GND (Bank 3)
3 70N J10 K17 N J11 — C15 G18
— — Vecos — . — — Vecos Vecos
3 70P J8 K16 — J9 — B15 F18
3 71N J6 K15 — J7 — E14 B20
3 71P J4 K14 — J5 — D14 B19
3 72N J2 K18 — J3 — E13 A20
8 72P Jo K12 — J1 — A15 A19
3 73N K30 119 K19 K31 154 D12 D18
3 73P K28 118 K18 K29 155 B14 C18
3 74N K26 117 K17 K27 156 C13 G17
3 74P K24 116 K16 K25 157 Al4 F16
3 75N K22 131 K31 K23 158 A13 E17
3 75P K21 130 K30 — 159 B13 D17
— — GND (Bank 3) — — — 160 GND (Bank 3) |GND (Bank 3)
3 76N K20 K11 L21 — — D11 B18
- - Vecos - - - 161 Vecos Vecos
3 76P K18 K10 L20 K19 — B12 A18
3 77N K16 K9 L18 K17 — C12 C17
3 77P K14 K8 L16 K15 — E11 B17
3 78N K12 K7 L12 K13 — — C16
3 78P K10 K6 L10 K11 — — B16
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ispXPLD 5512MX Logic Signal Connections (Continued)

Alternate Outputs

syslO LVDS | Primary Macrocell/ Alternate| 208 PQFP | 256 fpBGA | 484 fpBGA
Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
3 79N K8 K5 L8 K9 — — F13
3 79P K6 K4 L6 K7 — — F15
3 80N K5 K3 L5 — — — D16
3 80P K4 K2 L4 — — E10! E16
3 81N K2 K1 L2 K3 — A12 A16
3 81P KO Ko LO K1 - A1 A15
= = GND (Bank 3) = = = = GND (Bank 3)|GND (Bank 3)
3 82N L30 115 K15 L31 162 B11 B15
— — Vecos — — - = Vecos Voeos
3 82P L28 114 K14 L29 163 C11 Al4
3 83N L26 113 K13 L27 164 B10 D15
3 83P L24 12 K12 L25 165 A10 E15
3 84N L22 111 K11 L23 166 C10 D14
3 84P L21 10 K10 — 167 D10 F14
3 85N L20 19 K9 — 168 C9 A13
3 85P L18 18 K8 L19 169 E9 B13
3 86N L16/VREF3 129 K29 L17 170 D9 C14
3 86P L14 128 K28 L1856 171 F9 E14
3 87N L12 17 K7 L13 172 A9 E13
3 87P L10 16 K6 11 173 F8 F12
— — GND (Bank'3) = < = 174 GND (Bank 3) |GND (Bank 3)
3 88N L8 15 K5 L9 175 E8 D13
- - Vceos - ~ - 176 Vecos Vecos
3 88P L6 14 K4 L7 177 A8 C13
3 89N L5 13 K3 — 178 B9 E12
3 89P L4 12 K2 — 179 D8 C12
— — VCC — — — 180 VCC VCC
3 90N L2 I K1 L3 181 B8 B12
8 90P LO 10 KO L1 182 Cs8 A12
0 91N M30 M31 031 M31 183 B7 E11
0 91P M28 M30 030 M29 184 A7 C11
— — GND — — — 185 — GND
— — GND — — — — GND GND
0 92N M26 M29 029 M27 186 D7 B11
0 92P M24 M28 028 M25 187 Cc7 A1
0 93N M22 M27 027 M23 188 B6 F11
— - Vecoo - - — 189 Vecoo Vecoo
0 93P M21 M26 026 M22 190 E7 F10
— — GND (Bank 0) — — — 191 GND (Bank 0)|GND (Bank 0)
0 94N M20 M25 025 M21 192 E6 E10
0 94P M18 M24 024 M19 193 A6 c10
0 95N M16/VRero M3 (0K M17 194 A5 D10
0 95P M14 M2 02 M15 195 A4 B10
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 | Macrocell 2 Inputs Ball Number | Ball Number

0 143N u22 ua27 W27 u23 — K6

- - VCCOO0 - - - YCCOO VCCOO0

0 143P u20 u26 W26 u21 — K3

= = GND (Bank 0) = = = GND (Bank<0) | GND (Bank 0)

0 144N ui8 u25 W25 u19 — K5

0 144P u16 u24 W24 Uiz = K2

0 145N ui4 u23 W23 ui5 — L5

0 145P ui2 u22 W22 u13 — K1

0 146N u10 u21 w21 U1 — L6

0 146P us u20 W20 U9 — L1

0 147N U6 u19 W19 u7 — M5

0 147P U4 u18 W18 us - L2

0 148N u2 ui7 W17 us — N5

- - VCCOO0 - < - VCCOO0 VCCOO0

0 148P uo ui16 W16 Ui y— L3

= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)

0 149N W30 U15 W15 W31 — M6

0 149P w28 ut4 W14 W29 — M2

0 150N W26 u13 W13 W27 — P5

- - VCC - - - VCC VCC

0 150P W24 u12 W12 W25 — P6

0 151N W22 U1 W11 W23 — M3

0 151P W20 u10 W10 w21 — N6

0 152N W18 u9 w9 W19 — N2

0 152P W16 us W8 W17 — P1

- - GND - - - GND GND

0 153N W14 u7 W7 W15 — N3

- - VCCOO0 - - - VCCOO0 VCCOO0

0 153P W12 uée W6 W13 — M8

- - GND (Banks0) - - - GND (Bank 0) | GND (Bank 0)

0 154N W10 us W5 W11 — N8

0 154P W8 U4 W4 - — P2

0 155N W6 U3 W3 w7 — P8

0 155P W4 U2 w2 W5 — N4

0 156N w2 U1 W1 W3 G2 H1

0 156P wWo uo wWo Wi1 H1 J1

- GCLKOP GCLKO - - - H2 N7

i i vced . - - NG Connectons Tasle

- GCLKON GCLK1 - - - J2 P7

- - GND - - - GND GND

- - TDI - - - H6 R1

- - T™MS - - - H4 R2
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 | Macrocell 2 Inputs Ball Number | Ball Number

1 - Cc28 D14 - C29 P5 us

- - GND (Bank 1) - - - GND (Bank.1) | GND (Bank 1)

1 15P C26 D16 - cz7 T4 V6

- - VCCO1 - - - VCCO1 VCCO1

1 15N C24 D18 - C25 T5 V7

- - GND - - - GND GND

1 16P Cc22 D20 - C23 R4 Y5

- - VCC - - - VCC VCC

1 16N Cc20 D22 - C21 N6 AA5S

1 17P C18 - - C19 R5 Y6

1 17N C16 - = C17 P6 Y7

1 18P C14 - : C15 - AAB

1 18N Cc12 - - C13 — AA7

1 19P C10 - < C14 — W7

1 19N Ccs - - C9 M7 V8

1 20P Cc6 - - C7 T6 W8

1 20N C4 - - C5 R6 U9

- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)

- - CFGO - = 3 L8 u10

- - VCCO1 - - - VCCO1 VCCO1

1 21P Co c16 A16 C1 T7 AB7

1 21N D30 C17 A17 D31 R7 AA8

1 22P D28 C18 A18 D29 N7 AB8

1 22N D26 C19 A19 D27 P7 AB9

1 23P D24 C20 A20 D25 T8 W9

1 23N D22 C21 A21 D23 R8 Y9

1 24P D20 C22 A22 D21 M8 AB10

1 24N D18 C23 A23 D19 P8 AA10

1 - D16/ VREF1 - - D17 L9 W10

1 25P D14 C24 A24 D15 N8 Y10

1 25N D12 C25 A25 D13 M9 Y11

- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)

1 26P D10 C26 A26 D11 N10 V9

- - VCCO1 - - - VCCO1 VCCO1

1 26N D8 Cc27 A27 D9 T9 V10

1 27P D6 ca8 A28 D7 T10 AA11

- - GND - - - GND GND

1 27N D4 C29 A29 D5 R9 AB11

- - VCC - - - VCC VCC

1 28P D2 C30 A30 D3 P9 Ui

1 28N DO C31 A31 D1 N9 V11

2 29P EO FO HO E1 T11 AB12

- - VCC - - - VCC VCC
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 31P G26 H16 - G27 V6 AB7
- - VCCO1 - - - VCCO1 VCCO1
1 31N G24 H18 - G25 V7 AC7
- - GND - - - GND GND
1 32P G22 H20 - G23 Y5 AB6
- - VCC - - - VCC VCC
1 32N G20 H22 - G21 AA5 AC6
1 33P G18 - - G19 Y6 AC8
1 33N G16 - - G17 Y7 AC9
1 34P G14 - - G15 AAB AC5
1 34N G12 - - G13 AA7 AD4
1 35P G10 - - G11 W7 AD5
1 35N G8 - 2 G9 V8 AD6
1 36P G6 - g G7 w8 AD7
1 36N G4 - - G5 U9 ADS8
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
- - CFGO 3 - - u10 AE3
- - VCCO1 - - - VCCO1 VCCO1
1 37P GO G16 E16 G1 AB7 AD9
1 37N H30 G17 E17 H31 AA8 AD10
1 38P H28 G18 E18 H29 AB8 AE4
1 38N H26 G19 E19 H27 AB9 AE5
1 39P. H24 G20 E20 H25 w9 AE6
1 39N H22 G21 E21 H23 Y9 AE7
1 40P H20 G22 E22 H21 AB10 AES8
1 40N H18 G23 E23 H19 AA10 AE9
1 - H16/VREF1 - - H17 W10 AE10
1 41P H14 G24 E24 H15 Y10 AF3
1 41N H12 G25 E25 H13 Y11 AF4
= = GND (Bank/1) = = = GND (Bank 1) | GND (Bank 1)
1 42P H10 G26 E26 H11 V9 AF5
- - VECO1 - - - VCCO1 VCCO1
1 42N H8 G27 E27 H9 V10 AF6
1 43P H6 G28 E28 H7 AA11 AF7
- - GND - - - GND GND
1 43N H4 G29 E29 H5 AB11 AF8
- - VCC - - - VCC VCC
1 44P H2 G30 E30 H3 uiti AF9
1 44N HO G31 E31 HA1 Vi1 AF10
2 45P 10 JO LO I AB12 AF17
- - VCC - - - VCC VCC
2 45N 12 J1 L1 I3 AA12 AF18
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ispXPLD 51024MX Logic Signal Connections (Continued)

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - GND (Bank 3) - - - GND (Bank 3) | GND (Bank 3)
3 110N u4 X25 V25 us H21 J21
- - VCCO3 - - - VCCO3 VCCO3
3 110P uée X24 V24 u7 G21 H21
- - GND - - - GND GND
3 111N us X23 V23 U9 D22 G25
3 111P u10 X22 V22 U1 D21 G24
3 112N ui2 X21 V21 u13 J20 G23
3 112P U14/CLK_OUT1 X20 V20 u15 J19 G22
3 113N u16 V31 - Uiz E20 J20
- - VCC - - - VCC VCC
3 113P u18 V30 Us0 u19 F20 H20
3 114N u20 V29 u28 u21 H17 G26
3 114P u22 V28 U26 U238 H18 F25
- - GND (Bank 3) - - - GND (Bank 3) | GND (Bank 3)
3 115N u24 V27 - u25 J18 F24
- - VCCO3 - - - VCCO3 VCCO3
3 115P u26 V26 - u27 H19 F23
3 116N u28 V25 - u29 G20 G21
3 116P u30 V24 - U31 G19 F22
- - GND - - - GND GND
3 117N VO V23 - VA Cc22 F26
- - \/CC - - - VCC VCC
3 117P V2 V22 - V3 C21 E26
3 118N V4 V21 - V5 D20 E25
3 118P V6 V20 - V7 C19 E24
3 119N V8 V19 - V9 F19 E23
3 119P V10 V18 - V11 E19 E22
- - GNDg(Bank'3) - - - GND (Bank 3) | GND (Bank 3)
3 120N V12 V17 - V13 G18 D26
- - VCCO3 - - - VCCOs3 VCCO3
3 120P Vi4 V16 - V15 F18 D25
) 121N V16 V15 - V17 B20 D24
3 121P V18 V14 - V19 B19 D23
3 122N V20 V13 - Va1 A20 C26
3 122P V22 Vi2 - Va3 A19 C25
3 123N V24 X19 V19 V25 D18 G19
3 123P V26 X18 V18 va7 C18 F19
3 124N V28 X17 V17 V29 G17 G18
3 124P V30 X16 V16 V31 F16 F18
3 125N WO X31 V31 W1 E17 F20
3 125P w2 X30 V30 W3 D17 E20
= = GND (Bank 3) = = = GND (Bank 3) | GND (Bank 3)
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA

Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
3 126N W4 Vi1 u21 W5 B18 E19
- - VCCO3 - - - YCCO3 VCCO3
3 126P W6 V10 u20 W7 A18 E18
- - GND - - - GND GND
3 127N W8 V9 u18 W9 C17 C24
- - VCC - - - VCC VCC
3 127P W10 V8 u1eé W11 B17 Cc23
3 128N W12 V7 ui2 W13 C16 D22
3 128P W14 V6 u10 W15 B16 D21
3 129N W16 V5 us W17 F43 E21
3 129P W18 V4 U6 W19 F15 D20
3 130N W20 V3 Us w21 D16 D19
3 130P w22 V2 U4 W23 E16 D18
3 131N W24 VA u2 W28 Al16 C22
3 131P W26 Vo uo W27 A15 C21
= = GND (Bank 3) = = = GND (Bank 3) | GND (Bank 3)
3 132N w28 X15 V15 W29 B15 C20
- - VCCO3 3 - = VCCO3 VCCO3
3 132P W30 X14 V14 W31 A14 C19
3 133N X0 X13 Vi3 X1 D15 C18
3 133P X2 X12 V12 X3 E15 C17
3 134N X4 X11 V11 X5 D14 B24
3 134P X6 X10 V10 X7 F14 B23
3 135N X8 X9 V9 X9 A13 B22
3 135P X10 X8 V8 X11 B13 B21
3 136N X12/VREF3 X29 V29 X13 C14 B20
3 136P X14 X28 V28 X15 E14 B19
3 137N X16 X7 V7 X17 E13 B18
3 137P X8 X6 V6 X19 F12 B17
- - GND (Banky3) - - - GND (Bank 3) | GND (Bank 3)
3 138N X20 X5 V5 X21 D13 A24
- - VCCO3 - - - VCCO3 VCCO3
3 138P X22 X4 V4 X23 C13 A23
3 189N X24 X3 V3 X25 E12 A22
- - GND - - - GND GND
3 139P X26 X2 V2 X27 C12 A21
- - VCC - - - VCC VCC
3 140N X28 X1 V1 X29 B12 A20
3 140P X30 X0 Vo X31 A12 A19
0 141N Y30 Y31 AA31 Y31 E11 A18
- - VCC - - - VCC VCC
0 141P Y28 Y30 AA30 Y29 C11 A17
- - GND - - - GND GND
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Global Clock LVDS pair options: GCLKO and GCLK1, as well as GCLK2 and GCLKS, can be paired together to receive differen-
tial clocks; where GCLKO and GCLKS3 are the positive LVDS inputs.
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Part Number Description
LG XO00KX X X = XX XX XXX X

Device Family é ; Grade
LC C = Commiercial
Device Number | = Industrial
5256 = 256 Macrocells )
5512 = 512 Macrocells Pin/Ball Count
5768 = 768 Macrocells 208
51024 = 1,024 Macrocells g0
484
Memory 672
M
Supply Voltage Package
FN = Lead-Free fpBGA
B=25V
C=1.8V Q =PQFP.
QN'= Lead-Free/PQFP
Speed
4 =4.0ns
45 =4.5ns
5=5.0ns
52 =5.2ns
75 =7.5ns

Ordering Information

Note: For voltage families offerednin industrial temperature, grades.and for all but the slowest commercial speed
grade, the speed grades on these devices are dual marked. For example, the commercial speed grade -45XXXXC
is also marked with the industrial grade -75I. The commercial grade is always one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade is marked as commercial grade only.
In addition, the fastest comimercial’'speed grade«(=5) for the LC5768MB/MV devices, at Lattice's discretion, will uti-
lize either a commercial gradetonly single-mark or a dual-mark format in conjunction with the slower industrial
speed grade (-75).

Conventional Packaging
ispXPLD 5000MC (1.8V) Commercial Devices

Device Part Number Macrocells | Voltage (V) | tpp (ns) Package PCI:r:)ll?:t" 110 Grade
LC5256MC-4F256C 256 1.8 4.0 fpBGA 256 141 C
LC5256MC |LC5256MC-5F256C 256 1.8 5.0 fpBGA 256 141 C
LC5256MC-75F256C 256 1.8 7.5 fpBGA 256 141 C
LC5512MC-45Q208C 512 1.8 4.5 PQFP 208 149 C
LC5512MC-75Q208C 512 1.8 7.5 PQFP 208 149 C
LC5512MC LC5512MC-45F256C 512 1.8 4.5 fpBGA 256 193 C
LC5512MC-75F256C 512 1.8 7.5 fpBGA 256 193 C
LC5512MC-45F484C 512 1.8 4.5 fpBGA 484 253 C
LC5512MC-75F484C 512 1.8 7.5 fpBGA 484 253 C
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ispXPLD 5000MV (3.3V) Lead-Free Commercial Devices (Continued)

Device Part Number Macrocells | Voltage (V) |tpp (ns) Package P(I:rgt?:tl ! /0 Grade
LC5512MV-45QN208C 512 3.3 4.5 Lead-free PQFP | 208 149 C
LC5512MV-75QN208C 512 3.3 7.5 Lead-free PQFP | 208 149 C

LC5512MY LC5512MV-45FN256C 512 3.3 4.5 Lead-free fpBGA | [ 256 193 C
LC5512MV-75FN256C 512 3.3 7.5 |Lead-free fpBGA) 256 193 C
LC5512MV-45FN484C 512 3.3 45 |Lead-free fpBGA | 4484 253 C
LC5512MV-75FN484C 512 3.3 7.5 Lead-free fpBGA 484 253 C
LC5768MV-5FN256C 768 3.3 5.0 |Lead-free fpBGA |, <256 193 C

LC5768MY LC5768MV-75FN256C 768 3.3 7.5 |Lead-free fpBGA [© 256 193 C
LC5768MV-5FN484C 768 3.3 5.0 £|Lead-free fpBGA | 484 317 C
LC5768MV-75FN484C 768 3.3 76\ |Lead-free fpBGA | 484 317 C
LC51024MV-52FN484C 1024 3.3 5.2 \| Lead-free fpBGA | 484 317 C

LC51024MV LC51024MV-75FN484C 1024 3.3 75 L ead-free fpBGA 484 317 C
LC51024MV-52FN672C 1024 3.3 5.2° | Lead-free fpBGA) 672 381 C
LC51024MV-75FN672C 1024 3.3 7.5 |Lead-free fpBGA| 672 381 C

ispXPLD 5000MV (3.3V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells'| Voltage (V) |tpp (ns) Package Count /0 Grade
LC5256MV-5FN256I 256 3.3 50 | Lead-free fpBGA| 256 141 I

LC5256MV
LC5256MV-75FN2561 256 3.3 7.5 |Lead-free fpBGA| 256 141 I
LC5512MV-75QN208| 512 3.3 75 Lead-free PQFP | 208 149 I

LC5512MV  |LC5512MV-75FN256I 512 3.3 7.5 " |Lead-free fpBGA | 256 193 I
LC5512MV-75FN484| 512 Brs) 7.5 |Lead-free fpBGA | 484 253 I
LC5768MV-75FN2561| 768 3.3 75 |Lead-free fpBGA| 256 193 I

LCS768MV LC5768MV-75EN484| 768 3.3 7.5 |Lead-free fpBGA | 484 317 I

LC51024MV LC51024MV-75FN484I 1024 3.3 7.5 |Lead-free fpBGA| 484 317 I
LC51024MV-75FEN672I 1024 3.3 7.5 |Lead-free fpBGA| 672 381 I

For Further Information

In addition to this data sheety the following technical
notes may befelpful when designing with the ispXPLD
5000MX family:

* /TN1000 — sysl@.Usage.Guidelines for Lattice
Devices

e TN1003 =sysCLOCK PLL Usage Guide for
isSpXPGA., ispGDX2, ispXPLD and ispMACH
5000VG Devices

e TN1031 — Power Estimation in ispXPLD
5000MX Devices

e TN1030 — Using Memory in ispXPLD 5000MX
Devices

e TN1026 — ispXP Configuration Usage Guide-
lines
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