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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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Cascading For Wide Operation

In several modes it is possible to cascade adjacent MFBs to support wider operation. Table 2 details the different
cascading options. There are chains of MFBs in each device which determine those MFBs that are adjacent for the
purposes of cascading. Table 3 indicates these chains. The ispXPLD 5000MX design tools automatically cascade
blocks if required by a particular design.

Table 2. Cascading Modes For Wide Support

Mode Cascading Function
Logic Input Width. Allows two MFBs to act as a 136-input block.
Arithmetic. Allow the carry chain to pass between two MFBs.
FIFO Memory Width Expansion. Allows MFBs to be cascaded for greater width support.
CAM Memory Width Expansion. Allows up to four MFBs to be cascaded for greater width sdpport.

Table 3. MFB Cascade Chain

Device MEBs'in Cascade Chain

A-B—->C->D

H>G->F->E

A-B->C->D->E>F->G—->H

P>O0->N->Mod -5 KoY
D>C>Bo>A3X>WS5V-o>UST-SERL.Q
E-F>GoH->150 > K>5L>MoN—> 0P
H>-G>F->E->D->C->B—>A->AF—>AE->AD>AC>AB>AA>Z>Y
l>J&KS5L->M>N->0->P4S5Q>R->S>TH>U-S>V>WSX

ispXPLD 5256MX

ispXPLD 5512MX

ispXPLD 5768MX

ispXPLD 51024MX

SuperWIDE Logic Mode

In logic mode, each MEB, contains 32 macrocells and a fullyspopulated, programmable AND-array with 160 logic
product terms and four control“product terms. The,MFB has 68 inputs from the Global Routing Pool, which are
available in both true and€€omplement form forfeveryproductiterm. It is also possible to cascade adjacent MFBs to
create a block with 136 inputst The four control product terms are used for shared reset, clock, clock enable, and
output enable, functions. Figure 3 shows the overall structure of the MFB in logic mode while Figure 4 provides a
more detailed view fromdthe perspective of a macrocell slice.
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Table 4. MFB Memory Configuration

Max. Configuration
Memory Mode Size'

Dual-port 8,192 x 1
4,096 x 2
2,048 x 4
1,024 x 8
512x 16

Single-port, Pseudo Dual Port, FIFO 16,384 x1
8,192 x 2
4,096 x4
2,048 x8
1,024 x 16
512 x 32

CAM 128 x'48
1. Smaller configurations are possible.

Input and Output

The data input and control signals to a MFB in memory mode are generated from inputsifrom the routing. Data sig-
nals are only available in the true non-inverted format. Truefor complemented versions of'the inputs are available
for generating the control signals. Data and flag outputs are fed from the MFB to thex\GRP and OSA. Unused inputs
and outputs are not accessible in memory modet

ROM Operation
In each of the memory modes it is possible to specify the power-on state of eachbit in the memory array. This
allows the memory to be used as ROM if desired.

Increased Depth And Width

Designs that require a memory depth or widih that is greater than thatsupport by a single MFB can be supported
by cascading multiple blocks. For dualport, single port, andpseudo dual port modes additional width is easily pro-
vided by sharing address, lines) Additional depth is sdpporied,by multiplexing the RAM output. For FIFO and CAM
modes additional width is suppartedihrough the cascading of MFBs.

The Lattice design toolsf@automatically combine blocksto:support the memory size specified in the user’s design.

Bus Size Matching

All of theamemory modes apart from £AM mode support different widths on each of the ports. The RAM bits are
mapped LSB word 040 MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of
words§ for each portaries this mapping scheme applies to each port.
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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.

15
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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.
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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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syslO Differential DC Electrical Characteristics

Over Recommended Operating Conditions

Parameter ‘ Description ‘ Test Conditions Min. Typ. Max.
LVDS
VNP Input Voltage ov — 2.4V
V1D Differential Input Threshold 020 Vgyd 1.8V +/-100mV — —
N Input Current Power On — ES +/-10uA
VoH Output High Voltage for Vop or Voum RT = 100 Ohm - 1.38V 1.60V
VoL Output Low Voltage for Vop or Vop RT = 100 Ohm 0.9V 1.03V —
Vobp Output Voltage Differential (Vop - Vom), Bt =100 Ohm 250mV 350mV 450mV
AVpp Change in Vgop Between High and Low — — 50mV
Vos Output Voltage Offset (Vop - Vom)/2, Ry=,100 ©hm 1.125V 1.20V 1,375V
AVpg Change in Vgg Between H and L — — 50mV
losp Output Short Circuit Current Vop = 0V DBriveroutputs . y 24mA

shorted
LVPECL'
DC
Parameter Parameter Description Mint Max. Min. Max. Min. Max. Units
Veeo 3.0 3 3.6 \'

ViH Input VoltageHigh 1.49 242 1.49 2.72 1.49 2.72 \Y
ViL Input Voltage, | ow 0.86 2125 0.86 2.125 0.86 2.125 \
VoH Output Moltage High 1.7 2.11 1:92 2.28 2.03 2.41 Vv
VoL OutputVoltage Low 0496 1.27 1.06 1.43 1.3 1.57 Vv
Vpire? Differential Input.voltage 0.3 - 0.3 — 0.3 — \

1. These values are valid at the‘output of the source termination pack as shown above with 100-ohm differential load only (see Figure 19).
The Vg levels are 200mV. bélow the standard LVPECL levels and are.compatible with devices tolerant of the lower common mode ranges.
2. Valid for 0.2 6 Vg 6 1.8V

Figure 19,LVPECL Driver with Three Resistor Pack
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ispXPLD 5000MX Family External Switching Characteristics (Continued)" %3

Over Recommended Operating Conditions

-4 -45 -5 -52 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Ma in. | Max. | Units
Clock Frequency to RAM in:
Single Port Mode — 155 | — 155 | — 155 93 | MHz
fwax (RAM)®
Dual Port Mode — 155 | — 155 | — 155 93 | MHz
Pseudo Dual Port Mode — 180 | — 180 | — 160 106 | MHz
fuax (FIFO)® | Clock Frequency to FIFO — | 225 | — | 220
tpwRr_oON Power-on Time — | 200 | — | 200

. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjust
. Measured using standard switching circuit, global routing loading of 1, worst ca
. Pulse widths and clock widths less than minimum will cause unknown behavior.
. Standard 16-bit counter using GRP feedback.

. CAM, FIFO, RAM fyax specification used shared PT Clk.

a b~ O =

30
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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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Power Consumption
ispXPLD 5000MC Typical Icc vs. Frequency

ispXPLD 5000MV/B Typical Icc vs. Frequency

800 800 51024V/B
51024MC
700 700
—_ —_ 5768MV/B
- 600 - 600
E 500 5768MC £ 500
8 400 8 400
= 5512MC = 5512V/B
é 300 é 300
200 5256MC 200 5256V/B
100 100
0 0
0 100 200 400 0 100 200 400
Operating Frequency (MHz) Operating Frequency (MHz)
Note: The device is configured with maximum Note: The device is configured with maximum
number of 16-bit counters, no PLL, typical number of 16-bit,counters, no PLL, typical
current at 1.8V, 25°C. current at 8.3V (MV) or 2:5V (MB), 25°C.
Power Estimation Coefficients
DC
ispXPLD ispXPLD
Device KO K1 K2 K3 K4 K5 K6 K7 5000MC | 5000MV/B
ispXPLD 5256 2.2 8.4 7 12 100 | 0.1879,| 0.0433 | 6.476 16 24
ispXPLD 5512 2.2 8.4 9.4 18 151 0.1379.] 0.0433 | 6.476 17 25
ispXPLD 5768 2.2 8.4 10.2 21 170, 1 0:1379 | 0.0433 | 6.476 27 36
ispXPLD 51024 2.2 8.4 13 27.6 200 0.1379 | 0.0433 | 6.476 35 43

Note: For further infafmationf@bout the use of these coéfficients, referto TN1031 — Power Estimation in ispXPLD 5000MX Devices.

Memory Coefficients

Deyice K8 K9 K10 K11
ispXPLD 5256 0.004719 | 0.0924 4.4 2.9
ispXPkD 5512 0.004719 0.0924 4.4 2.9
ispXPLD5768 0.004719 | 0.0924 4.4 2.9
ISpXPLD 51024 0.004719 | 0.0924 4.4 2.9

* /KO = CurrentpenMFB input (LA/MHZz)

o K1 = Current per Product Term (LA/MHZz)

e K2 = Current,per GRP from MFB (uA/MHZz)
e K3 = Currentper GRBP from I/O (LA/MHZz)

* K4 = Global clock tree current (WA/MHZz)

* K5 = PLL digital (mA/MHz)

e K6 = PLL analog (mA/MHz)

e K7 = PLL analog baseline (mA)

e DC = Baseline current at 0Mhz (mA)

* K8 = CAM frequency component (mA/MHz)
e K9 = CAM DC component (mA)

e K10 = Current per row decoder (LA/MHZz)

e K11 = Current per column driver (WLA/MHZz)
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Signal Descriptions

Signal Names

Descriptions

TMS Input — This pin is the Test Mode Select input, which is used to control the IEEE 1149.1
state machine.

TCK Input — This pin is the Test Clock input pin, used to clock the AEEE"1149.1 state
machine.

TDI Input — This pin is the IEEE 1149.1 Test Data in pin, uséd'to load data.

TDO Output — This pin is the IEEE 1149.1 Test Data outpin used to shift'data out.

TOE Input — Test Output Enable pin. TOE tristates all I/O pins when driven low.

GOEO, GOEA1 Input — Global output enable inputs.

RESET Input — This pin resets all the registers in the device. The global polarityforithis pin is
selectable on a global basis.p The default is active low. An external pull-down is
required when polarity is set to active high.

yzz Input/Output — These are the general purpose. I/O used by the logic array.y is the MFB

reference (alpha) and z is the,macrocell reference (numeric)
y: A-X (768 macrocells)
y: A-P (512 macrocells)
y: A-H (256 macrocells)
z: 0-31

GND GND - Ground

NC No connect

Vee Ve — The power supply pins for core logic.

Vecoo, Vecot, Vecoz, Vecos

Ve = The power supply pins for I/Odanks 0,1, 2, and 3.

VRero, VRer1, VRer2, VREF3

Input — This pin defines the reference voltage for I/O banks 0, 1, 2, and 3.

GCLKO, GCLK1, GCLK2, GCLK3

Input —Global clock/clock enable inputs (see Eigure 14 for differential pairing).

CLK_OUTO, CLK_OUTH1

Output = Optional clock output from PLL 0 and 1.

PLL_RSTO, PLL_RST1

Input — Optional input resets the M divider in PLL 0 and 1.

PLL_FBKO, PLL_FBK1

Input — Optional feedbacKiinput for PLL 0 and 1.

GNDP GND — Ground for,PLLs.

Veep Ve — The power supply pin for PLLs.

Veey Ve — The power supply for the IEEE 1149.1 interface.

DATAX I/0 =8ysCONFIG,data pins, bit x.

CSB Input — sysCONFIG interface chip select. Drive low to select sysCONFIG interface.

CFGO Input.— Defines SRAM configuration mode. Low: sysCONFIG port, high: EECMOS or
IEEE 1149(1 TAP.

PROGRAMB Input — Controls the programming of SRAM. Hold high for normal operation. Toggle low
to reload SRAM from E? memory.

CCLK Input — Clock for sysCONFIG interface. Reads and writes occur on the rising edge of
the clock.

READ' Input — Drive high to perform reads from the sysCONFIG interface.

INITB I/0 — Indicates status of configuration. Can be driven low to inhibit configuration.

DONE Output (open drain) — Indicates status of configuration.

1. These inputs should not toggle during power up for proper power-up configuration.
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ispXPLD 5000MX Family Data Sheet

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

- - VCC - - - VCC VCC

0 109P Q28 Q30 S30 Q29 A7 C11

- - GND - - - GND GND

0 110N Q26 Q29 S29 Q27 D7 B11

0 110P Q24 Q28 S28 Q25 C7 Al1

0 111N Q22 Q27 S27 Q23 B6 F11

- - VCCOO0 - - - VCCOO0 VCCOO0

0 111P Q20 Q26 S26 Q21 E7 FE10

- - GND (Bank 0) - - - GND (Bank 0).| GND (Bank 0)

0 112N Q18 Q25 S25 Q19 E6 E10

0 112P Q16 Q24 S24 Q17 A6 C10

0 113N Q14/VREFO Q3 S3 Q15 A5 D10

0 113P Q12 Q2 S2 Q13 A4 B10

0 114N Q10 Q23 S23 Q14 B5 A10

0 114P Q8 Q22 S22 Q9 A3 A9

0 115N Q6 Q21 S21 Q7 B4 C9

0 115P Q4 Q20 S20 Q5 B3 D9

0 116N Q2 Q19 S19 Q3 C5 F9

0 116P Qo Q18 S18 Q1 cé6 E9

0 117N R30 Q1 St R31 D5 A8

- - \V/CCOO0 - - - VCCOO0 VCCOO0

0 117P R28 Qo SO R29 D6 B8

- - GND\(Bank 0) - - - GND (Bank 0) | GND (Bank 0)

0 118N R26 S29 - R27 — A7

0 118P R24 S28 - R25 — B7

0 119N R22 S27 - R23 — A5

0 119P R20 S26 - R21 — B5

0] 120N R18 S25 - R19 — B6

0 120P R16 S24 - R17 — c7

0 121N R14 S23 - R15 — E8

0 121P R12 S22 - R13 — E7

0 122N R40 S21 - R11 — E6

- - \(CC - - - VCC VCC

0 122P R8 S20 - R9 — D6

- - GND - - - GND GND

0 123N R6 S19 - R7 — D8

- - VCCOO0 - - - VCCOO0 VCCOO0

0 123P R4 S18 - R5 — F8

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

0 124N R2 S17 - R3 — F7

0 124P RO S16 - R1 — D7

0 125N S30 S15 - S31 A2 Cc6

0 125P S28 S14 - S29 B2 C5
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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
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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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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ispXPLD 5000MB (2.5V) Lead-Free Commercial

Devices
Pin/Ball
Device Part Number Macrocells | Voltage (V) |tpp (ns) Package Count 110 Grade
LC5256MB-4FN256C 256 25 4.0 |Lead-free fpBGA| 256 141 C
LC5256MB |LC5256MB-5FN256C 256 25 5.0 |Lead-free fpBGA | [ 256 141 C
LC5256MB-75FN256C 256 2.5 7.5 Lead-free fpBGAY 256 141 C
LC5512MB-45QN208C 512 25 45 Lead-free PQFP | 45208 149 C
LC5512MB-75QN208C 512 25 7.5 Lead-free PQFP | 208 149 C
LCS512MB LC5512MB-45FN256C 512 2.5 45 Lead-free fpBGA |\ <256 193 C
LC5512MB-75FN256C 512 25 7.5 | Lead-free fpBGA | 256 193 C
LC5512MB-45FN484C 512 25 4.5 {|Lead-free fpBGA | 484 253 C
LC5512MB-75FN484C 512 2.5 76 Lead-free fpBGA | 484 253 C
LC5768MB-5FN256C 768 25 5.00 \| Lead-free fpBGA | 256 193 C
LC5768MB LC5768MB-75FN256C 768 25 7:5_" | Lead-free fpBGA | 256 193 C
LC5768MB-5FN484C 768 2.5 5.0 Lead-free fpBGAY, 484 317 C
LC5768MB-75FN484C 768 2.5 7.5 | Lead-free {pBGA | 484 317 C
LC51024MB-52FN484C 1024 2.5 52 Lead-free fpBGA 484 317 C
LC51024MB LC51024MB-75FN484C 1024 25 7.5 | Lead-free,fpBGAN" 484 317 C
LC51024MB-52FN672C 1024 2.5 5.2 |{Lead:free IPBGA | 672 381 C
LC51024MB-75FN672C 1024 25 7.54 | Lead:free JpBGA | 672 381 C
ispXPLD 5000MB (2.5V) Lead<Free\Industrial
Devices
Pin/Ball
Device Part Number Macrocells | Voltage (V) | tpp (ns) Package Count /0 Grade
LC5256MB-5FN256I 256 25 5.0 |Lead-free fpBGA| 256 141 |
LC5256MB LC5256MB-75FEN256] 256 2.5 7.5 |Lead-free fopBGA| 256 141 |
LC5512MB-75QN208lI 512 2.5 7.5 Lead-free PQFP 208 149 |
LC5512MB (L C5512MB-75EN2561 512 2.5 7.5 |Lead-free fopBGA| 256 193 |
LC5512MB<Z5FN484| 512 2.5 7.5 |Lead-free fopBGA| 484 253 |
Lcs7as LC5768NMB-75FN2561 768 25 7.5 |Lead-free fpBGA| 256 193 |
LC5768MB-75FN484l 768 25 7.5 |Lead-free fpBGA| 484 317 |
LC51024MB-75FN484] 1024 25 7.5 |Lead-free fpBGA| 484 317 I
L.C51024MB
LC51024MB-<75FN672! 1024 2.5 7.5 Lead-free fpBGA 672 381 |
ispXPLD 5000MV (3.3V) Lead-Free Commercial Devices
Pin/Ball
Device Part,Number Macrocells | Voltage (V) |tpp (ns) Package Count /0 Grade
LC5256MV-4FN256C 256 3.3 4.0 |Lead-free fpBGA| 256 141 C
LC5256MV  |LC5256MV-5FN256C 256 3.3 5.0 |Lead-free fpBGA| 256 141 C
LC5256MV-75FN256C 256 3.3 7.5 Lead-free fpBGA | 256 141 C
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