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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

5000MX. Incoming signals may connect to the global routing pool or the registers in the MFBs. An Output Sharing
Array (OSA) increases the number of I/O available to each MFB, allowing a complete function high-performance
access to the I/0O. There are four clock pins that drive four global clock nets within the device. Two sysCLOCK PLLs
are provided to allow the synthesis of new clocks and control of clock skews.

Multi-Function Block (MFB)

Each MFB in the ispXPLD 5000MX architecture can be configured in one of the six followingimodes. This provides
a flexible approach to implementing logic and memory that allows the designer to achieve the mix«f functions that
are required for a particular design, maximizing resource utilization. The six modes supported bythe MFB are:

SuperWIDE Logic Mode

True Dual-port SRAM Mode
Pseudo Dual-port SRAM Mode
Single-port SRAM Mode

FIFO Mode

Ternary CAM Mode

The MFB consists of a multi-function array and associated routing. Depending on the,chosen functions the multi-
function array uses up to 68 inputs from the GRP anddhe four global*Clock and reset signalsiyThe array outputs
data along with certain control functions to the macrocells{ Output signals cangbe routediinternally for use else-
where in the device and to the syslO banks for output. Figure 26hows the black diagram of the MFB. The various
configurations are described in more detail in theé following sections.

Figure 2. MFB Block Diagram
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Single-Port SRAM Mode

In Single-Port SRAM Mode the multi-function array is configured as a single-port SRAM. In this mode one ports
accesses 16,384-bits of memory. Data widths of 1, 2, 4, 8, 16 and 32 are supported by the MFB. Figure 11 shows
the block diagram of the single-port SRAM.

Write data, address, chip select and read/write signals are always synchronous (registered.) The output data sig-
nals can be synchronous or asynchronous. Reset is asynchronous. All signals sharetayecommon clock, clock
enable, and reset. Table 7 shows the possible sources for the clock, clock enable and‘reset signals!

Figure 11. Single-Port SRAM Block Diagram

CLKO — 1
TR
CLK3 —» |Read/Write Address Read, Data
RESET —» |(AD[0-8:13]) (DO[0-0)31])
Write Data
(DI[0-0,1,3,7,15,31))
4|\ Write/Read (wWRr)

~ 16,384-Bit

68 Inputs Clock (cLk)

from
Routing

Chip Select (cso,1)

Clk Enable (cen)

l Reset (RsT)

Table 7. Register Clock,Clock Enable, and Resetin\Single-Port SRAM Mode

Register Input Source
Clock CLK or‘onesofithe global clocks (CLKO - CLK3). Each of these signals can
Addfess, Write Daté, be inverted if required.
Read Data, Read/ Clock Enable | CEN or one of the global clocks (CLK1 - CLK 2). Each of these signals can
Writegand Chip be inverted if required.
Select Reget Created by the logical OR of the global reset signal and RST. RST is routed
by the multifunction array from GRP, with inversion if desired.

12
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CAM Mode

In CAM Mode the multi-function array is configured as a Ternary Content Addressable Memory (CAM). CAM
behaves like a reverse memory where the input is data and the output is an address. It can be used to perform a
variety of high-performance look-up functions. As such, CAM has two modes of operation. In write or update mode
the CAM behaves as a RAM and data is written to the supplied address. In read or compare opérations data is sup-
plied to the CAM and if this matches any of the data in the array the Match and Multiple Match (if there is more than
one match) flags are set to true and the lowest address with matching data is output."The CAM contains 128
entries of 48 bits. Figure 13 shows the block diagram of the CAM.

To further enhance the flexibility of the CAM a mask register is available. If enabled duringyupdates, bits corre-
sponding with those set to 1 in the mask register are not updated. If enabled.during comparé operations, bits corre-
sponding to those set to 1 in the mask register are not included in the compare. A write don’t care signal allows
don’t cares to be programmed into the CAM if desired. Like other write operations the mask register controls this.

The write/comp data, write address, write enable, write chip select; and write don’t care signals are,synchronous.
The CAM Output signals, match flag, and multimatch flag can be synchronaus or asynchronous. The Enable mask
register input is not latched but must meet setup and hold timesyrelative to the write cloek. All inputs must use the
same clock and clock enable signals. All outputs must usedhe same ¢lock and clock enable signals4Reset is com-
mon for both inputs and outputs. Table 9 shows the allowable seurces for clock, clock enable,"and‘reset for the var-
ious CAM registers.

Figure 13. CAM Mode
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RESET —
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68 Input
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Routing /' wR'don t care Wr bc)

/ Reset (RsT)

CLK (cLKk)
Clock Enable (ce)

Table 9. Register.Clocks, Clock Enables, and Initialization in CAM Mode

Register Input Source

Clock CLK or one of the global clocks (CLKO - CLK3). Each of these signals can
Write data, Write address, be inverted if required.

Enable mask register, Write -

enable, write chip select, and Clock Enable \éVE or otn%quf the glogal clocks (CLK1 - CLK 2). Each of these signals can
write don’t care, CAM Output, € inverted If required.

Match, and Multimatch Reset Created by the logical OR of the global reset signal and RST. RST is routed
by the multifunction array from GRP, with inversion if desired

14
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Table 12. ispXPLD 5000MX Supported I/O Standards

syslO Standard Nominal V¢eo Nominal VRgg Nominal V1
LVTTL 3.3V N/A N/A
LVCMOS-3.3 3.3V N/A N/A
LVCMOS-2.5 2.5V N/A N/A
LVCMOS-1.8 1.8V N/A N/A
PCI 3.3V 3.3V N/A N/A
AGP-1X 3.3V N/A N/A
SSTL3, Class | &I 3.3V 1.5V 1.5V
SSTL2, Class | &I 2.5V 1.25V 1.25V
CTT 3.3 3.3V 1.5V 1.5V
CTT 25 2.5V 125V 1.25V
HSTL, Class | 1.5V 0.75V. 075V
HSTL, Class llI 1.5V 0.9V 0.75V.
HSTL, Class IV 1.5V 0.9V 0.78V
GTL+ N/A 1.0V 1.5V
LVPECL, Differential 2.5V, 3.3V N/A N/A
LVDS 2.5V, 3.3V N/A N/A

Table 13. Differential Interface Standard Support’'

syslO Buffer
Driver, Supported
LVDS - PP : —
Receiver Supported‘with standard termination
Driver Supported'with external resistor network
LVPECL - - o
Receiver Supported with,termination

1. For more information, refer to, TN1000 — syslO Usage Guidelines for Lattice Devices.

Control, Clock, sysCONFIG and JTAG Signals

Global clock pins supportthe same syslO standards as general purpose /0. When required the Vygr signal is
derived from(the adjacent'bank. Whenddifferentialhstahdards are supported two adjacent clock pins are paired to
form the ifiput. The TOE, PROGRAM/ CFGO0 and DONE pins of the ispXPLD 5000MX device are the only pins that
do notdave syslO capabilities. The JTAG TAP pins support only LVCMOS 3.3, 2.5 and 1.8V standards. The voltage
is contrelled by V.o, These pinsionly support the LVTTL and LVCMOS standards applicable to the power supply
voltage of the device. The global resety,global output enable pins are associated with Bank 2 and support all of the
syslO.standards.

Hotsocketing

THel/O on the ispXPLD 5000MXidevices are well suited for those applications that require hot socketing capability,
when configuredias,LVCMOS or LVTTL. Hot socketing a device requires that the device, when powered down, can
tolerate active signalsion the 1/0s and inputs without being damaged. Additionally, it requires that the effects of the
powered-down device'beé minimal on active signals.

Programmable Drive Strength

The drive strength of I/Os that are programmed as LVCMOS is tightly controlled and can be programmed to a vari-
ety of different values. Thus the impedance an output driver can be closely match to the characteristic impedance
of the line it is driving. This allows users to eliminate the need for external series termination resistors.

19


www.latticesemi.com/dynamic/view_document.cfm?document_id=3469

Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

Programmable Slew Rate
The slew rate of outputs is carefully controlled. When outputs are configured as LVCMOS the devices support two
slew rates. This allows system noise and performance to be balanced in a design.

Programmable Bus-Maintenance

All general-purpose inputs have programmable bus maintenance circuitry. These are intended to maintain a valid
logic level into a device when driving devices go into the tri-state mode. Four options are availablexfor users: pull-
up, pull-down, bus-keeper, or nothing.

Expanded In-System Programmability (ispXP)

The ispXPLD 5000MX family utilizes a combination of EEPROM non-volatile€lls and SRAM technology to deliver
a logic solution that provides “instant-on” at power-up, a convenient single/chip solution, and the capability for infi-
nite reconfiguration. A non-volatile array distributed within the device stores\the device configuratioh."At power-up
this information is transferred in a massively parallel fashion into SRAM bits that,control the operation of the device.
Figure 18 shows the different ports and modes that are used in the'configurationand programming of,the ispXPLD
5000MX devices.

Figure 18. ispXP Block Diagram

| ISP 1149.1 TAP Port | {sysCONFIG Peripheral Port
Port
ISP | BAGKGND | | 1532 | | sysSCONFIG
Mode
| pdgamming $ T C ¢ """ Configuration
in seconds . . in milliseconds
. | Power-up | |
E2CMOS — P SRAM
Memory Spaced|li : Memory Space
_|—|..
\ Download in
' micr@seconds !
Memory Space X X

IEEE 1532, ISP

In-system¢{programming of devices provides‘a number of significant benefits including rapid prototyping, lower
inventory levels, higher quality anddhésability to make in-field modifications. All ispXPLD 5000MX devices provide
in-system programmability,through their Boundary Scan Test Access Port. This capability has been implemented in
a manner that ensures that the portfremains compliant to the IEEE 1532 standard. By using IEEE 1532 as the
communication interfacéithrough which ISP is achieved, customers get the benefit of a standard, well-defined inter-
face:

The IEEE1532 programming interface allows programming of either the non-volatile array or reconfiguration of the
SRAM bits.

The ispXPLD 5000MX devices can be programmed across the commercial temperature and voltage range. The
PC-based Lattice software facilitates in-system programming of ispXPLD 5000MX devices. The software takes the
JEDEC file output produced by the design implementation software, along with information about the scan chain,
and creates a set of vectors used to drive the scan chain. The software can use these vectors to drive a scan chain
via the parallel port of a PC. Alternatively, the software can output files in formats understood by common auto-
mated test equipment. This equipment can then be used to program ispXPLD 5000MX devices during the testing
of a circuit board.
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sysCONFIG Interface

In addition to being able to program the device through the IEEE 1532 interface a microprocessor style interface
(sysCONFIG interface) allows reconfiguration of the SRAM bits within the device. For more information on the sys-
CONFIG capability, refer to TN1026, ispXP Configuration Usage Guidelines.

Security Scheme

A programmable security scheme is provided on the ispXPLD 5000MX devices as.a deterrent to unauthorized
copying of the array configuration patterns. Once programmed, this bit prevents readback of the programmed pat-
tern by a device programmer, securing proprietary designs from competitors. The security bit also prevents pro-
gramming and verification. The entire device must be erased in order to erase the security bit.

Low Power Consumption

The ispXPLD 5000MX devices use zero power non-volatile cells along withfull, CMOS design togorovide low static
power consumption. The 1.8V core reduces dynamic power consumption eompared with devices‘with higher core
voltages. For information on estimating power consumption, refer to TN1031 Power Estimation in ispXPLD5000MX
Devices.

Density Migration

The ispXPLD 5000MX family has been designed to ensure that different density devices in‘the same package have
compatible pin-outs. Furthermore, the architecturé ensures ahigh success rate,whenmperforming design migration
from lower density parts to higher density paris. In many cases, it is possible to shift a‘lower utilization design tar-
geted for a high-density device to a lower density device. However, the éxact details of the final resource utilization
will impact the likely success in each case.

IEEE 1149.1-Compliant Boundary Scan Testability

All ispXPLD 5000MX devicesdhave boundary scan cellsand are‘compliant to the IEEE 1149.1 standard. This
allows functional testing of the circuit board on which the device is mounted through a serial scan path that can
access all critical logic notes. Internaliboundary scangegisters are linked internally, allowing test data to be shifted
in and loaded directly onto test nedes, or test node data to be captured and shifted out for verification. In addition,
these devices can bé linked into a board-level serial Scan‘path for board-level testing. The test access port has its
own supply voltage and<«€an opérate with LVCMOS3.3; 2:5 and 1.8V standards.

syslO Quick Configuration

To facilitate’ the'most efficient board test, the physical nature of the 1/0O cells must be set before running any continu-
ity tests. Asdhese tests are fast, by nature, the overhead and time that is required for configuration of the 1/0s’
physical,nature should be minimal’so thatyboard test time is minimized. The ispXPLD 5000MX family of devices
allows this\by offering the user the ability to quickly configure the physical nature of the syslO cells. This quick con-
figuration takes milliseconds 1o complete, whereas it takes seconds for the entire device to be programmed. Lat-
tice’s ispYM™ System pregramming‘software can either perform the quick configuration through the PC parallel
port, of can generateitheyATE or. test vectors necessary for a third-party test system.
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Supply Current (Continued)

Symbol | Parameter ‘ Condition | Min. [ Typ® | Max. | Units
ispXPLD 51024
Vg = 3.3V, f = 1.0MHz - mA
lcc™? Operating Power Supply Current  |Vge =2.5V, f=1.0MHz — mA
Voo = 1.8V, f = 1.0MHz — mA
Veeco = 3.3V, f = 1.0MHz, unloaded mA
loco (S;:pﬂgyg e Supply Current 1y =~ "5 5V, f = 1.0MHz, unloaded mA
Voo = 1.8V, f = 1.0MHz, unloaded mA

VCCP = 33V, f=10MHz
VCCP = 25V, f=10MHz

| PLL Power Supply Current
ccp (per PLL Bank)

Voop = 1.8V, f = 10MHz
Vogy = 3.3V

I Standby IEEE 1149.1 TAP Power v o5V

ccJ Supply Current CCy ==
Vooy = 1.8V

1. Device configured with 16-bit counters.
2. ICC varies with specific device configuration and operating freq
3. Tp=25°C
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syslO Recommended Operating Conditions

1. Design tools default setting.

&

Veco (V) Veer (V)
Standard Min. Typ. Max. Min Typ. Max.

LVCMOS 3.3 3.0 3.3 3.6

LVCMOS 2.5 2.3 2.5

LVCMOS 1.8 1.65 1.8

LVTTL 3.0 3.3

PCI1 3.3 3.0 3.3

AGP-1X 3.15 3.3

SSTL 2 23 25

SSTL 3 3.0 3.3

CTT 3.3 3.0 3.3

CTT25 23 25

HSTL Class | 1.4 1.5

HSTL Class llI 1.4 1.5

HSTL Class IV 1.4 1.5

GTL+ 1.4 —

LVDS 23 2.5/3.3
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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
toDPRWH W Hold time after —  Jo001| — |-001| — |-001| — |-001] —al®01| — | ns
tPOPDATAS 8fggks.ﬁtm”2 before — 027 — |-027| — |-022| —4-0220 —@021| — | ns
tropoaTan | aca fold fime after — J001| — |-001| — |-001 e 120014 001 — | ns
Read Clock to
tPDPRCLKO OUtpUt Delay —_ — 5.08 — 5.02 - 5.66 —_— 5.45 —2 8:54 ns
Opposite Clock
tPDPCLKSKEW C}‘/’g’le Delay — 140 | — [1.40 | & e ["="1176| — [183| — | ns
Reset to RAM
tPDPRSTO OUtpUt Delay —_— —_— 3.30 — 3.30 —_— 413 — 413 — 429 ns
tPOPRSTR flaset Recovery — 120 41120 — 1150 — |[180] <nlds6| — | ns
tPDPRSTPW Reset Pulse Width — 014 | — 10.144 ~— |0.18| — 1 0.18 ~— | 0.19 | — ns
Dual Port RAM
Memory Select A
tbpmsas Setup Before R/W A — -0.27| - |-027| — |=027| — |=0.27| — |-0.21| — ns
Time
Memory Select
tDPMSAH Hold time after R‘'W — -0.01| — |-001{,— |-0.00,| — |-0.01| — [-0.01| — ns
A Time
Clock Enable A
topceas Setup before Clock - 372 | — |3872| — |3872| — |372| — |[484| — ns
A Time
Clock Ehable A
toPCEAH Holddime after — 295| — |295| — |-295| — |-295| — |-227| — ns
Clock A Time
Address A Setlp
tDF’ADDAS before Clock A Time — -0:27 — -0.27 —_— -0.27 —_— -0.27 —_— -0.21 —_— ns
AddressfA Hold
tDPADDAH time after Clock A — -0.01| — |-001f — |-001| — |-0.01| — [-0.01| — ns
Time
R/W A Setup before
tbPRWAS Clock A Time = -0.27| — |-027| — |-027| — |-027| — |-0.21| — ns
R/W A Holdtime
tDPRWAH after Clock A Time —_— -0.01 —_ -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns
Write Data"A Setup
tDPDATAAS béfore Clock A Time —_— -0.27 —_ -0.27 —_— -0.27 —_— -0.27 —_— -0.21 —_— ns
Write 'Data A'Hold
tDPDATAAH time after Clock A —_ -0.01 — -0.01 —_ -0.01 —_— -0.01 —_— -0.01 —_— ns
Time
Memory Select B
tbpmsBs S_etupBeforeRNVB — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns
Time
Memory Select
toPMmsBH Hold time after R‘'W — -0.01| — |-001f — |-0.01| — |-0.01| — [-0.01| — ns
B Time
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Signals | 208 PQFP" 256 fpBGA?® 484 TpBGA, 5° 672 IpBGA™®
VCC 10,4976, 114, |D4, D13, F6, F11, L6, |A17, A6, AA2, AA21, AB17.  |AA21, ARG, F21. F6, G20, G7, J13,
153, 180 L11, N4, N13 AB6, B2, B21. D19, D4, F1.  |J14, K13, K14, L13, L14, M13. M14,
F22,G10, G11, G12, G13, K16, [N10, N11, N12, N15. N16, N17, N18,
K7.L16, L7, M16, M7, T10,  |N9, P10, P11, P12, P15, P16, P17,
T11, T12, T13, T14.T9, U1,  |P18, P9, R134814 T13. T14, U13,
U22, W19, W4 U14. V13, VA4, Y2057
VCCOO0 |5, 17, 189, 204 |A1, F7, G6 B9, C3, G8, GO, H7, J2, J7, P4 |H10, Hid, H8,HO, J8. J9, K8, L8, M8,
N8
VCCO1 |42.57.72 K6, L7, T1 AA9. R7. 13,78, Y3 P8l B8, 78, Us, V8, V9, W10, W11,
W8, W9
VCCO2 |85, 100,107, |K11,L10,T16 AA14, R16. T15, T20, Y20 P19, R19)T19, U19, V18, V19, W12,
121 W13W14, W15, W16, WiZ, W18,
W19
VCCO3 |146, 161, 176 |A16, F10, G11 B14, C20, G14, G150 H16)J16, [H13, H13, H14, H15, H16, H17, H18,
J21, P19 H19. J18, J19,_ K19, L19nM19,N19
VCCP 136 116 M22 N25
vCCJ |27 1 M1 N4
GND 15,29, 44, 81, |K1.C3, C14, E5, E12, |N1, AldA2, A21, A22 AA1.  |A11, A16)A2, A2, AE1, AE2, AE25.
119, 148, 185. |G7,G8, G9, G10, H7, |AA22( AB1AB22, B1, B22.  |AE26, AF110AF16, AF2, AF25. B1,
7.19,191, 205, |H8. H9, H10, J7, J8, J9, |C15, C8, D11, D18, E18, E5, |B2,B25, B26,310, J11, J12, J15, J16,
40,56, 70, 87, |J10, K7, K8, K9 K10, JE1Z.F6. G16,.G7, H10, H11. Q17 K10, K11, K12, K15, K16, K17,
101, 109, 123, M5, M12, P3 H12, H18, H14, H15, H20, H3, K48, KO, I, 110, L11, L12, L15, L16,
144, 160, 174 H8, HO,J10, J11, J12, J13001d, |1 170118, L26, L9, M10, M11. M12,
J15, J8JO. K10, K11.K12,  INi5, 6. M17, M18, M9, N13, N14.
K18)K14, K15, K8, K9, 10, W P13, P14, R10, R11, R12, R15, R16,
L11.L12, L13, L140 015 119, |R17. R18. R9, T1, T10, T11, T12,
L4, 18, L9, M10AM11, M12, > |T15 T16, T17, T18, T26, T9, U0,
M13, M14. Mi9. MM, N10,” |U11, U12, U15, U16, U17, U18, U9,
N11, N124N13, N14,NQ P10, |V10, V11, V12, V15, V16, V17
P11, P12, P18, P14, P9, R10,
R11.4R12, R18)R14, R15. RS,
RO, T16, TZW11hW12, Y15,
Y8
GNDP _ |134 K16 N22 P26
NC? - 5256MX: A2, A11, A12, |5512MX: P1, AA19, AB2, AB21, |A12, A13, A14, A15, AA10, AAT1,
A15 B2, B12, B15. ' W17, J6, K1, K17, K18, K19, K2, |AA12, AA13, AA14, AA15, AA16,
B16.C4 C12/C15,  |KB0IK21, K22, K3, K4, K5, K6. |AA17. AA7. AB10, AB11, AB12,
C16.D1, D11, D14, _a|L1,L17,L18, L2, L20, 21, 122, |AB13. AB14, AB15. AB16, AB17,
D15 D16, E1.E4, E10, |L3. L5, L6, M15, M17. M18, M2, |AC10. AC11, AC12, AC13, AC14,
E11.E18, E14, F4. 5. |M20, M21. M3, M5. M6, M8, |AC15. AC16. AC17. AD11, AD12,
F12l F13_ L1, L4. M8, |N15 N17, N18, N19, N2, N20, |AD13, AD14, AD15, AD16, AE11,
M7, M43 N2 N6, P1, |N21. N3, N4, N5, N6, N8, P15, |AE12, AE13, AE14, AE15, AE16,
P2 'P5 PG, P18, P14, |P17. P18, P2, P21, P22, P5.  |AF12. AF13, AF14, AF15 B11, B12,
P15, P16rR1, R2, R4, |P6, P8, U17, UG, V18, V5. W6 |B13, B14, B15, B16, C11, C12. C13,
R5, R6, R16, T2, T3, _ C14. C15, C16, C3, D10, D11, D12,
T4, 75,76 5768MX/51024MX: None D13, D14, D15, D16, D17, E10, E11,
_ E12. E13, E14, E15, E16, E17, E6,
Jy2MX/S768MX: L1 E7,E8, F10, F11, F12, F13, F14, F15,
F16, F17, G10, G11, G12, G13, G14,
G15, G16, G17, Y10, Y11, Y12, Y13,
Y14, Y15, Y16, Y17

N

N

. All grounds must be electrically connected at the board level.
. NC pins should not be connected to any active signals, Vg or GND.
. Balls for GND, V¢ and Vcox are connected within the substrate to their respective common signals. Pin orientation A1 starts from the

upper left corner of the top side view with alphabetical order ascending vertically and numerical order ascending horizontally.

age, one each for Vgcox.

. Pin orientation follows the conventional counter-clockwise order from pin 1 marking of the topside view.
. Internal GNDs and I/0 GNDs (Bank 0 - Bank 3)pare connected inside package. Vgco balls connect to four power planes within the pack-
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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

2 47N G26 — — G27 108 N14 V19
= = GND (Bank 2) = = = 109 GND (Bank.2) | GND (Bank 2)
2 48P G28 F16 H16 G29 110 N16 T18

2 48N G30 F17 H17 G31 111 M16 R17

2 49P HO F18 H18 HA1 112 M14 u19

2 49N H2 F19 H19 H3 113 M15 T19

2 50P H4 E24 — H5 — — V20

— — Vee — — — 114 VCC VCC

2 50N H6 E26 — H7 = NC u20

2 51P H8 F20 H20 HO 115 13 W20

2 51N H10 F21 H21 H11 116 L12 Y21

2 52P H12 F22 H22 H13 117 L15 R18

2 52N H14 F23 H23 H15 118 L16 R19

— — GND — == — 119 GND GND

2 53P H16 F24 H24 H17 120 L14 W21

— — Vecoe < - — 121 Vecoz Vecoz

2 53N H18 F25 H25 H19 122 K15 Y22

— — GND (Bank 2) — — —= 123 GND (Bank 2) [GND (Bank 2)
2 54P H20 F26 H26 H21 124 K14 R20

2 54N H22 F27 H27 H23 125 K12 P20

2 55P H24 F28 H28 H25 126 K13 T21

2 55N H26 F29 H29 H27 127 J13 R21

2 56P H28 F30 H30 H29 128 J14 u21

2 56N H30 F31 H31 H31 129 J12 V21

— — TOE — — — 130 J15 w22

— — RESET . — — 131 J11 V22

— — GOEO — — — 132 H11 T22

— — GOE1 < — — 133 H13 R22

— — GNDP — — — See Power Supply and NC Connections Table
— GCLK3N GCLK2 — — — 135 H15 P16

e r— Vcep — — — See Power Supply and NC Connections Table
— GCLK3P GCLK3 — — — 137 H16 N16

) 57N 130 — — 131 138 H14 J22

3 57P 128 — — 129 139 G16 H22

3 58N 126 — — 127 140 G15 E22

3 58P 124/PLL_FBK1 — — 125 141 F15 E21

3 59N 122/PLL_RST1 127 K27 123 142 H12 G22

3 59P 120 126 K26 121 143 G14 F21

— — GND (Bank 3) — — — 144 GND (Bank 3)|GND (Bank 3)
3 60N 118 125 K25 119 145 F16 H21

— — VCCO3 — — — 146 Veeos Veeos

3 60P 116 124 K24 17 147 E16 G21

— — GND — — — 148 GND GND
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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 126N S26 S13 - S27 —
0 126P S24 S12 - S25
Global Clock LVDS pair options: GCLKO and GCLK1, as well as GCLK2 and GC , cal

receive differential clocks; where GCLKO and GCLKS3 are the positive LVDS input
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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
0 175N AC22 AC27 AE27 AC23 K6 J5
- - VCCOO0 - - - YCCO0 VCCOO0
0 175P AC20 AC26 AE26 AC21 K3 Ja
= = GND (Bank 0) = = = GND (Bank:0) | GND (Bank 0)
0 176N AC18 AC25 AE25 AC19 K5 K7
0 176P AC16 AC24 AE24 AC17 K2 L7
0 177N AC14 AC23 AE23 AC15 L5 J3
0 177P AC12 AC22 AE22 AC13 K1 J2
0 178N AC10 AC21 AE21 AC11 L6 K6
0 178P AC8 AC20 AE20 AC9 L1 L6
0 179N AC6 AC19 AE19 AC7 M5 K5
0 179P AC4 AC18 AE18 AC5 L2 K4
0 180N AC2 AC17 AE17 AC3 N5, K3
- - VCCOO0 - 2 - VCCOO0 VCCOO0
0 180P ACO AC16 AE16 AC1 L3 K2
= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)
0 181N AE30 AC15 AE15 AE31 M6 K1
0 181P AE28 AC14 AE14 AE29 M2 L2
0 182N AE26 AC13 AE13 AE27 P5 L5
- - VCC - 1 - VCC VCC
0 182P AE24 AC12 AE12 AE25 P6 L4
0 183N AE22 AC11 AE11 AE23 M3 L3
0 183P AE20 AC10 AE10 AE21 N6 M3
0 184N AE18 AC9 AE9 AE19 N2 M7
0 184P AE16 AC8 AE8 AE17 P1 N7
- - GND - - - GND GND
0 185N AE14 AC7 AE7 AE15 N3 M5
- - VCCOO0 - - - VCCOO0 VCCOO0
0 185P AE12 AC6 AE6 AE13 M8 M4
- - GND (Banky0) - - - GND (Bank 0) | GND (Bank 0)
0 186N AE10 AC5 AE5 AE11 N8 M6
0 186P AES8 AC4 AE4 AE9 P2 N6
0 187N AE6 AC3 AE3 AE7 P8 M2
0 187P AE4 AC2 AE2 AE5 N4 M1
0 188N AE2 AC1 AE1 AE3 H1 N1
0 188P AEOQ ACO AEOQ AE1 J1 N2
- GCLKOP GCLKoO - - - N7 N5
i i vced - - - N Gonneotiont Table
- GCLKON GCLK1 - - - P7 N3
- - GND - - - GND GND
- - TDI - - - R1 P4
- - TMS - - - R2 P5
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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
1 15N Cco A31 C31 C1 — W5
1 16P E30/DATAO GO EO E31 W1 Wi1
1 16N E28/DATA1 G1 E1 E29 Y1 Y1
1 17P E26/DATA2 G2 E2 E27 P3 V6
1 17N E24/DATA3 G3 E3 E25 R3 W6
1 18P E22/DATA4 G4 E4 E23 T2 Y2
1 18N E20/DATA5S G5 E5 E21 u2 Y3
- - GND (Bank 1) - - - GND (Bank 1)ff GND(Bank 1)
1 19P E18/DATA6 G6 E6 E19 V2 Y4
- - VCCO1 - - - VCCOA VCCO1
1 19N E16/DATA7 G7 E7 E17 W2 Y5
- - GND - - - GND GND
1 20P E14/INITB G8 E8 E15 R4 V7
1 20N E12/CSB G9 E9 E18 T4 W7
1 21P E10/READ G10 E10 Ed1 R6 AA1
1 21N E8/CCLK G11 E11 E9 R5 AA2
1 22P E6 - - E7 u3 AA3
- - VCC 3 - = VCC VCC
1 22N E4 - - E5 V3 AA4
1 23P E2 - = E3 Y2 Y6
1 23N EO - - E1 W3 AA5
1 24P F30 HO - F31 us AB2
1 24N F28 H2 - F29 T5 AB3
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 25P F26 H4 F27 u4 AB4
- - VCCO1 - - - VCCO1 VCCO1
1 25N F24 H6 - F25 V4 AB5
1 26P F22 H8 - F23 AA3 AB1
1 26N F20 H10 - F21 AB3 AC2
1 - F18 H12 - F19 Y4 AC3
c - DONE - - - AA4 AC4
1 27P F14 - - F15 AB2 ACA1
1 27N F12 - - F13 ué AD1
= = GND"(Bank 1) = = = GND (Bank 1) | GND (Bank 1)
1 28P F10 F11 V5 AD2
- - VCCO1 - - - VCCO1 VCCO1
1 28N F8 F9 w6 AD3
1 29P F6 G12 E12 F7 AB4 Y8
1 29N F4 G13 E13 F5 AB5 Y9
1 30P F2 G14 E14 F3 T6 AA8
1 30N FO G15 E15 F1 u7 AA9
- - PROGRAMB - - - W5 AB8
1 - G28 H14 - G29 us AB9
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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
- - VCCO2 - - - VCCO2 VCCO2
2 79N N10 P5 N5 N11 — V26
- - GND (Bank 2) - - - GND (Bank 2) | GND (Bank 2)
2 80P N12 P6 N6 N13 — V22
2 80N N14 P7 N7 N15 — V23
2 81P N16 P8 N8 N17 = V24
2 81N N18 P9 N9 N19 — V25
2 82P N20 P10 N10 N21 — w20
2 82N N22 P11 N11 N23 — T20
2 83P N24 P12 N12 N25 — U26
2 83N N26 P13 N13 N27 — u25
2 84P N28 P14 N14 N29 — u21
- - VCCO2 - - - VCCO2 VCCO2
2 84N N30 P15 N15 N34 — T21
- - GND (Bank 2) - - - GND (Bank 2) | GND (Bank 2)
2 85P PO P16 N16 P1 — u22
2 85N P2 P17 N17 B8 — u23
2 86P P4 P18 N18 R5 — u24
2 86N P6 P19 N19 P7 — T24
2 87P P8 P20 N20 P9 — T23
2 87N P10 P21 N21 P11 — T22
2 88P P12 P22 N22 P13 — T25
- - \VCC - - - VCC VCC
2 88N P14 P23 N23 P15 — R26
- - GND - - - GND GND
2 89P P16 P24 N24 P17 — R25
- - VCCO2 - - - VCCO2 VCCO2
2 89N P18 P25 N25 P19 — R24
- - GNDg(Bank?2) - - - GND (Bank 2) | GND (Bank 2)
2 90P P20 P26 N26 P21 — R21
2 90N P22 P27 N27 P23 — P21
2 91P P24 P28 N28 P25 — R22
2 91N P26 P29 N29 P27 — R23
2 92P P28 P30 N30 P29 — R20
2 92N P30 P31 N31 P31 — P20
- - TOE - - - w22 P25
- - RESET - - - V22 P24
- - GOEO - - - T22 P23
- - GOE1 - - - R22 P22
: : GNDP : - : NG Connecions Table
- GCLK3N GCLK2 - - - P16 N26
: : veer : : - NG Connectons Table
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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 5000MC (1.8V) Commercial Devices (Continued)

Pin/Ball
Device Part Number Macrocells | Voltage (V) | tpp (ns) Package Count /0 Grade
LC5768MC-5F256C 768 1.8 5.0 fpBGA 256 193 C
LC5768MC-75F256C 768 1.8 7.5 fpBGA 256 193 C
LC5768MC
LC5768MC-5F484C 768 1.8 5.0 fpBGA 484 317 C
LC5768MC-75F484C 768 1.8 7.5 fpBGA 484 317 C
LC51024MC-52F484C 1024 1.8 5.2 fpBGA 484 317 C
LC51024MC-75F484C 1024 1.8 7.5 fpBGA 484 317 C
LC51024MC
LC51024MC-52F672C 1024 1.8 5.2 fpBGA 672 381 C
LC51024MC-75F672C 1024 1.8 7.5 fpBGA 672 381 C
ispXPLD 5000MC (1.8V) Industrial Devices
Pin/Ball
Device Part Number Macrocells | Voltage (V) | <tppy(ns) Package Count 110 Grade
LC5256MC-5F256I 256 1.8 5.0 fpBGA 256 141 |
LC5256MC
LC5256MC-75F2561 256 1.8 7.5 fpBGA 256 141 |
LC5512MC-75Q208lI 512 1.8 745 PQFP 208 149 |
LC5512MC |LC5512MC-75F256I1 512 1.8 7.5 fpBGA 256 193 |
LC5512MC-75F484l1 512 1.8 7.5 fpBGA 484 253 |
LC5768MC-75F2561 768 1.8 7.5 fpBGA 256 193 |
LC5768MC
LC5768MC-75F484| 768 1.8 7.5 fpBGA 484 317 |
LC51024MC-75F484l 1024 1.8 7.5 fpBGA 484 317 |
LC51024MC
LC51024MC-75F672l 1024 1.8 7.5 fpBGA 672 381 |
ispXPLD 5000MB (2:5V) Commercial Devices
Pin/Ball
Device Part Number Macrocells |Voltage (V) . tpp (ns) Package Count 110 Grade
LC5256MB4F256C 256 25 4.0 fpBGA 256 141 C
LC5256MB |LC5256MB-5F256C 256 2.5 5.0 fpBGA 256 141 C
LC5256MB-75F256C 256 2.5 7.5 fpBGA 256 141 C
LC5512MB-45Q208C 512 25 45 PQFP 208 149 C
LC5512MB-75Q2086G 512 25 7.5 PQFP 208 149 C
LC5512MB-45F256C 512 25 45 fpBGA 256 193 C
LC5512MB
LC5512MB-75F256C 512 25 7.5 fpBGA 256 193 C
LC5512MB-45F484C, 512 2.5 45 fpBGA 484 253 C
LC5512MB-75F484C 512 25 7.5 fpBGA 484 253 C
LC5768MB-5F256C 768 25 5.0 fpBGA 256 193 C
LC5768MB-75F256C 768 2.5 7.5 fpBGA 256 193 C
LC5768MB
LC5768MB-5F484C 768 25 5.0 fpBGA 484 317 C
LC5768MB-75F484C 768 25 7.5 fpBGA 484 317 C
LC51024MB-52F484C 1024 2.5 5.2 fpBGA 484 317 C
LC51024MB-75F484C 1024 2.5 7.5 fpBGA 484 317 C
LC51024MB
LC51024MB-52F672C 1024 25 5.2 fpBGA 672 381 C
LC51024MB-75F672C 1024 25 7.5 fpBGA 672 381 C
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