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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 and
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

The applications of Embedded - CPLDs span a wide range
of industries due to their flexibility and reprogrammability.
They are commonly used in telecommunications for signal
processing and in consumer electronics for managing
device interfaces. In industrial automation, CPLDs are
employed to control machinery and manage real-time
processes. They are also found in automotive systems,
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systems.
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based CPLDs provide high-speed operation and are ideal
for performance-critical applications. Each type of CPLD
offers unique advantages, making it important to select the
right type based on the specific needs of the project.
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Figure 1. ispXPLD 5000MX Block Diagram 

Introduction
The ispXPLD 5000MX family represents a new class of device, referred to as the eXpanded Programmable Logic
Devices (XPLDs). These devices extend the capability of Lattice’s popular SuperWIDE ispMACH 5000 architecture
by providing flexible memory capability. The family supports single- or dual-port SRAM, FIFO, and ternary CAM
operation. Extra logic has also been included to allow efficient implementation of arithmetic functions. In addition,
sysCLOCK PLLs and sysIO interfaces provide support for the system-level needs of designers. 

The devices provide designers with a convenient one-chip solution that provides logic availability at boot-up, design
security, and extreme reconfigurability. The use of advanced process technology provides industry-leading perfor-
mance with combinatorial propagation delay as low as 4.0ns, 2.8ns clock-to-out delay, 2.2ns set-up time, and oper-
ating frequency up to 300MHz. This performance is coupled with low static and dynamic power consumption. The
ispXPLD 5000MX architecture provides predictable deterministic timing.

The availability of 3.3, 2.5 and 1.8V versions of these devices along with the flexibility of the sysIO interface helps
users meet the challenge of today’s mixed voltage designs. Inputs can be safely driven up to 5.5V when an I/O
bank is configured for 3.3V operation, making this family 5V tolerant. Boundary scan testability further eases inte-
gration into today’s complex systems. A variety of density and package options increase the likelihood of a good fit
for a particular application. Table 1 shows the members of the ispXPLD 5000MX family.

Architecture
The ispXPLD 5000MX devices consist of Multi-Function Blocks (MFBs) interconnected with a Global Routing Pool.
Signals enter and leave the device via one of four sysIO banks. Figure 1 shows the block diagram of the ispXPLD
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AND-Array
The programmable AND-Array consists of 68 inputs and 164 output product terms. The 68 inputs from the GRP are
used to form 136 lines in the AND-Array (true and complement of the inputs). Each line in the array can be con-
nected to any of the 164 output product terms via a wired AND. Each of the 160 logic product terms feed the Dual-
OR Array with the remaining four control product terms feeding the Shared PT Clock, Shared PT Clock Enable,
Shared PT Reset and Shared PT OE. Starting with PT0 sets of five product terms form product term clusters.
There is one product term cluster for every macrocell in the MFB. In addition to the four control product terms, the
first, third, fourth and fifth product terms of each cluster can be used as a PTOE, PT Clock, PT Preset and PT
Reset, respectively. Figure 5 is a graphical representation of the AND-Array.

Figure 5. AND Array

Dual-OR Array (Including Arithmetic Support)
The Dual-OR Array consists of 64 OR gates. There are two OR gates per macrocell in the MFB. These OR gates
are referred to as the Expandable PTSA OR gate and the PTSA-Bypass OR gate. The PTSA-Bypass OR gate
receives its five inputs from the combination of product terms associated with the product term cluster. The PTSA-
Bypass OR gate feeds the macrocell directly for fast narrow logic. The Expandable PTSA OR gate receives five
inputs from the combination of product terms associated with the product term cluster. It also receives an additional
input from the Expanded PTSA OR gate of the N-7 macrocell, where N is the number of the macrocell associated
with the current OR gate. The Expandable PTSA OR gate feeds the PTSA for sharing with other product terms and
the N+7 Expandable PTSA OR gate. This allows cascading of multiple OR gates for wide functions. There is a
small timing adder for each level of expansion. Figure 6 is a graphical representation of the Dual-OR Array.

The Dual-OR PT sharing array also contains logic to aid in the efficient implementation of arithmetic functions. This
logic takes Carry In and allows the generation of Carry Out along with a SUM signal. Subtractors can be imple-
mented using the two’s complement method. Carry is propagated from macrocells 0 to macrocell 31. Macrocell
zero can have its carry input connected to the carry output of macrocell 31 in an adjacent MFB or it can be set to
zero or one. If a macrocell is not used in an arithmetic function carry can bypass it. The carry chain flows is the
same as that for PT cascading.

PT0
PT1

Cluster 0PT2
PT3
PT4

In[0]
In[66]
In[67]

Note:
    Indicates programmable fuse.
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Pseudo Dual-Port SRAM Mode
In Pseudo Dual-Port SRAM Mode the multi-function array is configured as a SRAM with an independent read and
write ports that access the same 16,384-bits of memory. Data widths of 1, 2, 4, 8, 16 and 32 are supported by the
MFB. Figure 10 shows the block diagram of the Pseudo Dual-Port SRAM.

Write data, write address, chip select and write enable signals are always synchronous (registered). The read data
and read address signals can be synchronous or asynchronous. Reset is asynchronous. All write signals share the
same clock, and clock enable. All read signals share the same clock and clock enable. Reset is shared by both
read and write signals. Table 6 shows the possible sources for the clock, clock enable and initialization signals for
the various registers.

Figure 10. Pseudo Dual-Port SRAM Block Diagram

Table 6. Register Clock, Clock Enable, and Reset in Pseudo Dual-Port SRAM Mode

Register Input Source

Write Address, Write 
Data, Write Enable, 
and Write Chip Select

Clock WCLK or one of the global clocks (CLK0 - CLK3). The selected signal can 
be inverted if desired.

Clock Enable WCEN or one of the global clocks (CLK1 - CLK2). The selected signal can 
be inverted if desired.

Reset Created by the logical OR of the global reset signal and RST. RST may have 
inversion if desired.

Read Data and Read 
Address

Clock RCLK or one of the global clocks (CLK0 - CLK3). The selected signal can be 
inverted if desired.

Clock Enable RCEN or one of the global clocks (CLK1 - CLK2). The selected signal can 
be inverted if desired.

Reset Created by the logical OR of the global reset signal and RST. RST may have 
inversion if desired.

‘‘
68 Inputs

From
Routing

16,384 bit
Pseudo

Dual
Port

SRAM
Array

Write Address
(WAD[0:8-13])

Write Clk Enable (WCEN)
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Read Clock (RCLK)
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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 share a common 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 

Table 7. Register Clock, Clock Enable, and Reset in Single-Port SRAM Mode

Register Input Source

Address, Write Data, 
Read Data, Read/
Write, and Chip 
Select

Clock CLK or one of the global clocks (CLK0 - CLK3). Each of these signals can 
be inverted if required.

Clock Enable CEN or one of the global clocks (CLK1 - CLK 2). Each of these signals can 
be inverted if required.

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.
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fMAX (RAM)5

Clock Frequency to RAM in:  

Single Port Mode — 155 — 155 — 155 — 155 — 93 MHz

Dual Port Mode — 155 — 155 — 155 — 155 — 93 MHz

Pseudo Dual Port Mode — 180 — 180 — 160 — 160 — 106 MHz

fMAX (FIFO)5 Clock Frequency to FIFO — 225 — 220 — 210 — 210 — 132 MHz

tPWR_ON Power-on Time — 200 — 200 — 200 — 200 — 200 µs

Timing v.1.8

1. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate timing for other standards.
2. Measured using standard switching circuit, global routing loading of 1, worst case PTSA loading and 1 output switching.
3. Pulse widths and clock widths less than minimum will cause unknown behavior.
4. Standard 16-bit counter using GRP feedback.
5. CAM, FIFO, RAM fMAX specification used shared PT Clk.

ispXPLD 5000MX Family External Switching Characteristics (Continued)1, 2, 3

Over Recommended Operating Conditions

Parameter Description

-4 -45 -5 -52 -75

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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Registered Delays

tS
D-Register Setup 
Time, Global Clock — 0.28 — 0.31 — 0.35 — 0.55 — 0.52 — ns

tS_PT
D-Register Setup 
Time, PT Clock — -0.13 — -0.11 — -0.10 — -0.10 — -0.07 — ns

tH
D-Register Hold 
Time — 1.90 — 2.56 — 2.50 — 2.40 — 4.00 — ns

tCOi
Register Clock to 
OSA Time — — 0.72 — 1.03 — 0.68 — 0.93 — 1.50 ns

tCESi
Clock Enable Setup 
Time — 1.07 — 1.20 — 1.33 — 1.33 — 2.00 — ns

tCEHi
Clock Enable Hold 
Time — 0.00 — 0.00 — 0.00 — 0.00 — 0.00 — ns

tSIR

D-Input Register 
Setup Time, Global 
Clock

— 0.66 — 0.20 — 0.53 — 0.12 — 0.08 — ns

tSIR_PT

D-Input Register 
Setup Time, PT 
Clock

— 0.42 — 0.37 — 0.34 — 0.34 — 0.22 — ns

tHIR

D-Input Register 
Hold Time, Global 
Clock

— 0.84 — 1.31 — 1.01 — 1.41 — 2.91 — ns

tHIR_PT

D-Input Register 
Hold Time, PT 
Clock

— 0.00 — 0.00 — 0.00 — 0.00 — 0.00 — ns

Latched Delays

tSL
Latch Setup Time, 
Global Clock — 0.18 — 0.00 — 0.00 — 0.00 — 0.00 — ns

tSL_PT
Latch Setup Time, 
PT Clock — 0.18 — 0.00 — 0.00 — 0.00 — 0.34 — ns

tHL Latch Hold Time — -0.06 — 0.00 — 0.00 — 0.00 — -0.03 — ns

tGOi
Latch Gate to OSA 
Time — — 0.07 — 0.08 — 0.08 — 0.08 — 0.13 ns

tPDLi

Propagation Delay 
through Latch to 
OSA Transparent

— — 0.52 — 0.58 — 0.65 — 0.65 — 0.97 ns

Reset and Set Delays

tSRi

Asynchronous 
Reset or Set to OSA 
Delay

— — 0.23 — 0.26 — 0.29 — 0.29 — 0.43 ns

tSRR

Asynchronous 
Reset or Set 
Recovery

— — 0.42 — 0.47 — 0.53 — 0.55 — 0.79 ns

eXtended Function Routing Delays

tROUTEMF

Delay through SRP 
when Implementing 
Memory Functions

— — 2.00 — 2.25 — 2.51 — 2.61 — 3.76 ns

ispXPLD 5000MX Family Internal Switching Characteristics (Continued)
Over Recommended Operating Conditions

Parameter Description
Base

Parameter

-4 -45 -5 -52 -75

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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tSPADDH
Address Hold time 
after Clock Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tSPRWS
R/W Setup before 
Clock Time — -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tSPRWH
R/W Hold time after 
Clock Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tSPDATAS
Data Setup before 
Clock Time — -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tSPDATAH
Data Hold time after 
Clock Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tSPCLKO
Clock to Output 
Delay — — 5.97 — 5.97 — 5.97 — 5.97 — 9.86 ns

tSPRSTO
Reset to RAM 
Output Delay — — 3.30 — 3.30 — 3.30 — 3.30 — 4.29 ns

tSPRSTR
Reset Recovery 
Time — 1.20 — 1.20 — 1.20 — 1.20 — 1.56 — ns

tSPRSTPW Reset Pulse Width — 0.14 — 0.14 — 0.14 — 0.14 — 0.19 — ns

Pseudo Dual Port RAM

tPDPMSS
Memory Select 
Setup Before Clock — -0.27 — -0.27 — -0.22 — -0.22 — -0.21 — ns

tPDPMSH

Memory Select 
Hold time after 
Clock

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tPDPRCES

Clock Enable Setup 
before Read Clock 
Time

— 2.33 — 2.33 — 2.91 — 2.91 — 3.03 — ns

tPDPRCEH

Clock Enable Hold 
time after Read 
Clock Time

— -2.95 — -2.95 — -2.36 — -2.36 — -2.27 — ns

tPDPWCES

Clock Enable Setup 
before Write Clock 
Time

— 1.87 — 1.87 — 2.34 — 2.34 — 2.43 — ns

tPDPWCEH

Clock Enable Hold 
time after Write 
Clock Time

— -2.95 — -2.95 — -2.36 — -2.36 — -2.27 — ns

tPDPRADDS

Read Address 
Setup before Read 
Clock Time

— -0.27 — -0.27 — -0.22 — -0.22 — -0.21 — ns

tPDPRADDH

Read Address Hold 
after Read Clock 
Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tPDPWADDS

Write Address 
Setup before Write 
Clock Time

— -0.27 — -0.27 — -0.22 — -0.22 — -0.21 — ns

tPDPWADDH

Write Address Hold 
after Write Clock 
Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tPDPRWS
R/W Setup before 
Clock Time — -0.27 — -0.27 — -0.22 — -0.22 — -0.21 — ns

ispXPLD 5000MX Family Internal Switching Characteristics (Continued)
Over Recommended Operating Conditions

Parameter Description
Base

Parameter

-4 -45 -5 -52 -75

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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tPDPRWH
R/W Hold time after 
Clock Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tPDPDATAS
Data Setup before 
Clock Time — -0.27 — -0.27 — -0.22 — -0.22 — -0.21 — ns

tPDPDATAH
Data Hold time after 
Clock Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tPDPRCLKO
Read Clock to 
Output Delay — — 5.08 — 5.02 — 5.66 — 5.45 — 8.54 ns

tPDPCLKSKEW
Opposite Clock 
Cycle Delay — 1.40 — 1.40 — 1.76 — 1.76 — 1.83 — ns

tPDPRSTO
Reset to RAM 
Output Delay — — 3.30 — 3.30 — 4.13 — 4.13 — 4.29 ns

tPDPRSTR
Reset Recovery 
Time — 1.20 — 1.20 — 1.50 — 1.50 — 1.56 — ns

tPDPRSTPW Reset Pulse Width — 0.14 — 0.14 — 0.18 — 0.18 — 0.19 — ns

Dual Port RAM

tDPMSAS

Memory Select A 
Setup Before R/W A 
Time

— -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tDPMSAH

Memory Select 
Hold time after R/W 
A Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tDPCEAS

Clock Enable A 
Setup before Clock 
A Time

— 3.72 — 3.72 — 3.72 — 3.72 — 4.84 — ns

tDPCEAH

Clock Enable A 
Hold time after 
Clock A Time

— -2.95 — -2.95 — -2.95 — -2.95 — -2.27 — ns

tDPADDAS
Address A Setup 
before Clock A Time — -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tDPADDAH

Address A Hold 
time after Clock A 
Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tDPRWAS
R/W A Setup before 
Clock A Time — -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tDPRWAH
R/W A Hold time 
after Clock A Time — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tDPDATAAS
Write Data A Setup 
before Clock A Time — -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tDPDATAAH

Write Data A Hold 
time after Clock A 
Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

tDPMSBS

Memory Select B 
Setup Before R/W B 
Time

— -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns

tDPMSBH

Memory Select 
Hold time after R/W 
B Time

— -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns

ispXPLD 5000MX Family Internal Switching Characteristics (Continued)
Over Recommended Operating Conditions

Parameter Description
Base

Parameter

-4 -45 -5 -52 -75

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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Power Estimation Equations
ICC = ICC_DC + IMFB_CPLD + IMFB_ SRAM/PDPRAM/FIFO + IMFB_DPRAM + IMFB_CAM + IPLL_D

ICC_DC
Use the appropriate value for 5000MC (1.8V power supply) or 5000MV/B (2.5V/3.3V power supply) from the data
sheet.

IMFB_CPLD
= ((K0 * CPLD MFB inputs + K1 * CPLD Logical Product Terms + K2 * CPLD GRP from MFB + K3 * CPLD GRP
from IFB) * AF+ K4) * FREQ / 1000µA/mA

IMFB_CAM
= CAM Memory MFBs * ((FREQ * K8) + K9) (CAM operating in typical mode)

IMFB_ SRAM/PDPRAM/FIFO
= (WR_ PERCENT * (K1 + WR_ PERCENT * 8 * K0 + K10 + K11) + RD_ PERCENT * (K1 + 128 * RD_PERCENT
* K0 + 8 * OSW_PERCENT * K2)) * SRAM/PDPRAM/FIFO Memory MFBs * FREQ / 1000µA/mA

IMFB_ DPRAM
= (WR_ PERCENT * (2 * K1 + 2 * WR_ PERCENT * 8 * K0 + K10 + K11) + RD_ PERCENT * (2 * K1 + 2 * 128 *
RD_PERCENT * K0 + 8 * OSW_PERCENT * K2)) * DPRAM Memory MFBs * FREQ / 1000µA/mA

IPLL_D
= K5 * PLL_FREQ * number of PLLs used. IPPL_D is the PLL digital component of the VCC supply current.

Analog portion of PLL supply current consumption, from PLL power pin:

IPLL_A = (K6 * PLL_FREQ + K7) * number of PLLs used

Notes:

• ICC = Current consumption of VCC power supply (mA)

• ICC-DC = ICC DC component – Current consumption at 0Mhz (mA)

• IMFB_CPLD = CPLD (non-memory logic) current consumption (mA)

• IMFB_SRAM/PDPRAM/FIFO = Current consumption for SRAM, PDPRAM, and FIFO (mA)

• IMFB_DPRAM = Current consumption for DPRAM (mA)

• IMFB_CAM = Current consumption for CAM (mA)

• IPLL_D = PLL Current consumption of digital VCC power supply (mA)

• IPLL_A = PLL analog power pin current consumption (VCCP pin)
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Switching Test Conditions
Figure 21 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 14.

Figure 21. Output Test Load, LVTTL and LVCMOS Standards

Table 14. Test Fixture Required Components

Test Condition R1 R2 CL Timing Ref. VCCO

Default LVCMOS 1.8 I/O (L -> H, H -> L) 106 106 35pF VCCO/2 1.8V

LVCMOS I/O (L -> H, H -> L) — —  35pF

LVCMOS3.3 = 1.5V LVCMOS3.3 = 3.0V

LVCMOS2.5 = VCCO/2 LVCMOS2.5 = 2.3V

LVCMOS1.8 = VCCO/2 LVCMOS1.8 = 1.65V

Default LVCMOS 1.8 I/O (Z -> H) — 106 35pF VCCO/2 1.65V

Default LVCMOS 1.8 I/O (Z -> L) 106 — 35pF VCCO/2 1.65V

Default LVCMOS 1.8 I/O (H -> Z) — 106 5pF VOH - 0.15 1.65V

Default LVCMOS 1.8 I/O (L -> Z) 106 — 5pF VOL + 0.15 1.65V

Note: Output test conditions for all other interfaces are determined by the respective standards.
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2 20P C14 - - C15 P11

2 20N C16/VREF2 - - C17 T14

2 21P C18 C8 D8 C19 R12

2 21N C20 C9 D9 - R13

2 22P C21 C10 D10 - N11

2 22N C22 C11 D11 C23 T15

2 23P C24 C12 D12 C25 R14

2 23N C26 C13 D13 C27 N12

2 24P C28 C14 D14 C29 P12

2 24N C30 C15 D15 C31 R15

- - VCCO2 - - - VCCO2

- - GND (Bank 2) - - - GND (Bank 2)

2 25P D0 - - D1 N15

2 25N D2 - - D3 N14

2 26P D4 C16 D16 - N16

2 26N D5 C17 D17 - M16

2 27P D6 C18 D18 D7 M14

2 27N D8 C19 D19 D9 M15

- - VCC - - - VCC

2 28P D10 C20 D20 D11 L13

2 28N D12 C21 D21 D13 L12

2 29P D14 C22 D22 D15 L15

2 29N D16 C23 D23 D17 L16

- - GND - - - GND

2 30P D18 C24 D24 D19 L14

- - VCCO2 - - - VCCO2

2 30N D20 C25 D25 - K15

- - GND (Bank 2) - - - GND (Bank 2)

2 31P D21 C26 D26 - K14

2 31N D22 C27 D27 D23 K12

2 32P D24 C28 D28 D25 K13

2 32N D26 C29 D29 D27 J13

2 33P D28 C30 D30 D29 J14

2 33N D30 C31 D31 D31 J12

- - TOE - - - J15

- - RESET - - - J11

- - GOE0 - - - H11

- - GOE1 - - - H13

- - GNDP - - - See Power Supply and 
NC Connections Table

- GCLK3N GCLK2 - - - H15

- - VCCP - - - See Power Supply and 
NC Connections Table

- GCLK3P GCLK3 - - - H16

ispXPLD 5256MX Logic Signal Connections (Continued)

sysIO Bank LVDS Pair
Primary Macrocell/

Function

Alternate Outputs

Alternate Input
256 fpBGA

Ball NumberMacrocell 1 Macrocell 2
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3 34N E30 - - E31 H14

3 34P E28 - - E29 G16

3 35N E26 - - E27 G15

3 35P E24/PLL_FBK1 - - E25 F15

3 36N E22/PLL_RST1 E27 F27 E23 H12

3 36P E21 E26 F26 - G14

- - GND (Bank 3) - - - GND (Bank 3)

3 37N E20 E25 F25 - F16

- - VCCO3 - - - VCCO3

3 37P E18 E24 F24 E19 E16

- - GND - - - GND

3 38N E16 E23 F23 E17 G13

3 38P E14 E22 F22 E15 G12

3 39N E12 E21 F21 E13 F14

3 39P E10/CLK_OUT1 E20 F20 E11 E15

- - VCC - - - VCC

3 40N E8 E19 F19 E9 D12

3 40P E6 E18 F18 E7 B14

3 41N E5 E17 F17 - C13

3 41P E4 E16 F16 - A14

3 42N E2 E31 F31 E3 A13

3 42P E0 E30 F30 E1 B13

- - GND (Bank 3) - - - GND (Bank 3)

- - VCCO3 - - - VCCO3

3 43N F30 E15 F15 F31 B11

3 43P F28 E14 F14 F29 C11

3 44N F26 E13 F13 F27 B10

3 44P F24 E12 F12 F25 A10

3 45N F22 E11 F11 F23 C10

3 45P F21 E10 F10 - D10

3 46N F20 E9 F9 - C9

3 46P F18 E8 F8 F19 E9

3 47N F16/VREF3 E29 F29 F17 D9

3 47P F14 E28 F28 F15 F9

3 48N F12 E7 F7 F13 A9

3 48P F10 E6 F6 F11 F8

- - GND (Bank 3) - - - GND (Bank 3)

3 49N F8 E5 F5 F9 E8

- - VCCO3 - - - VCCO3

3 49P F6 E4 F4 F7 A8

3 50N F5 E3 F3 - B9

3 50P F4 E2 F2 - D8

- - VCC - - - VCC

ispXPLD 5256MX Logic Signal Connections (Continued)

sysIO Bank LVDS Pair
Primary Macrocell/

Function

Alternate Outputs

Alternate Input
256 fpBGA

Ball NumberMacrocell 1 Macrocell 2
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Global Clock LVDS pair options: GCLK0 and GCLK1, as well as GCLK2 and GCLK3, can be paired together to
receive differential clocks; where GCLK0 and GCLK3 are the positive LVDS inputs

3 51N F2 E1 F1 F3 B8

3 51P F0 E0 F0 F1 C8

0 52N G30 G31 H31 G31 B7

0 52P G28 G30 H30 G29 A7

- - GND - - - NC

0 53N G26 G29 H29 G27 D7

0 53P G24 G28 H28 G25 C7

0 54N G22 G27 H27 G23 B6

- - VCCO0 - - - VCCO0

0 54P G21 G26 H26 - E7

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

0 55N G20 G25 H25 - E6

0 55P G18 G24 H24 G19 A6

0 56N G16/VREF0 G3 H3 G17 A5

0 56P G14 G2 H2 G15 A4

0 57N G12 G23 H23 G13 B5

0 57P G10 G22 H22 G11 A3

0 58N G8 G21 H21 G9 B4

0 58P G6 G20 H20 G7 B3

0 59N G5 G19 H19 - C5

0 59P G4 G18 H18 - C6

0 60N G2 G1 H1 G3 D5

0 60P G0 G0 H0 G1 D6

- - VCCO0 - - - VCCO0

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

ispXPLD 5256MX Logic Signal Connections (Continued)

sysIO Bank LVDS Pair
Primary Macrocell/

Function

Alternate Outputs

Alternate Input
256 fpBGA

Ball NumberMacrocell 1 Macrocell 2

SELECT D
EVIC

ES 

DISCONTIN
UED



Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

64

0 96N M12 M23 O23 M13 196 B5 A10

0 96P M10 M22 O22 M11 197 A3 A9

0 97N M8 M21 O21 M9 198 B4 C9

0 97P M6 M20 O20 M7 199 B3 D9

0 98N M5 M19 O19 — 200 C5 F9

0 98P M4 M18 O18 — 201 C6 E9

0 99N M2 M1 O1 M3 202 D5 A8

— — VCCO0 — — — — VCCO0 VCCO0

0 99P M0 M0 O0 M1 203 D6 B8

— — GND (Bank 0) — — — — GND (Bank 0) GND (Bank 0)

0 100N N30 O29 — N31 — — A7

0 100P N28 O28 — N29 — — B7

0 101N N26 O27 — N27 — — A5

0 101P N24 O26 — N25 — — B5

0 102N N22 O25 — N23 — — B6

0 102P N21 O24 — — — — C7

0 103N N20 O23 — — — — E8

0 103P N18 O22 — N19 — — E7

0 104N N16 O21 — N17 — — E6

0 104P N14 O20 — N15 — — D6

0 105N N12 O19 — N13 — — D8

— — VCCO0 — — — 204 VCCO0 VCCO0

0 105P N10 O18 — N11 — — F8

— — GND (Bank 0) — — — 205 GND (Bank 0) GND (Bank 0)

0 106N N8 O17 — N9 — — F7

0 106P N6 O16 — N7 — — D7

0 107N N5 O15 — — 206 A2 C6

0 107P N4 O14 — — 207 B2 C5

0 108N N2 O13 — N3 — — C4

0 108P N0 O12 — N1 — — D5

1. Not available for differential pair.

Global Clock LVDS pair options: GCLK0 and GCLK1, as well as GCLK2 and GCLK3, can be paired together to
receive differential clocks; where GCLK0 and GCLK3 are the positive LVDS inputs.

ispXPLD 5512MX Logic Signal Connections (Continued)

sysIO
Bank

LVDS
Pair

Primary Macrocell/
Function

Alternate Outputs Alternate
Input

208 PQFP
Pin Number

256 fpBGA
Ball Number

484 fpBGA
Ball NumberMacrocell 1 Macrocell 2
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1 - C28 D14 - C29 P5 U8

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

1 15P C26 D16 - C27 T4 V6

- - VCCO1 - - - VCCO1 VCCO1

1 15N C24 D18 - C25 T5 V7

- - GND - - - GND GND

1 16P C22 D20 - C23 R4 Y5

- - VCC - - - VCC VCC

1 16N C20 D22 - C21 N6 AA5

1 17P C18 - - C19 R5 Y6

1 17N C16 - - C17 P6 Y7

1 18P C14 - - C15 — AA6

1 18N C12 - - C13 — AA7

1 19P C10 - - C11 — W7

1 19N C8 - - C9 M7 V8

1 20P C6 - - C7 T6 W8

1 20N C4 - - C5 R6 U9

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

- - CFG0 - - - L8 U10

- - VCCO1 - - - VCCO1 VCCO1

1 21P C0 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 C27 A27 D9 T9 V10

1 27P D6 C28 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 U11

1 28N D0 C31 A31 D1 N9 V11

2 29P E0 F0 H0 E1 T11 AB12

- - VCC - - - VCC VCC

ispXPLD 5768MX Logic Signal Connections (Continued)

sysIO Bank LVDS Pair
Primary Macrocell/

Function

Alternate Outputs Alternate 
Inputs

256 fpBGA 
Ball Number

484 fpBGA 
Ball NumberMacrocell 1 Macrocell 2
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- GCLK3N GCLK2 - - - H15 P16

- - VCCP - - - See Power Supply and 
NC Connections Table

- GCLK3P GCLK3 - - - H16 N16

3 61N J0 L31 J31 - H14 J22

3 61P J2 L30 J30 J3 G16 H22

3 62N J4 L29 J29 J5 — N19

3 62P J6 L28 J28 J7 — P15

3 63N J8 L27 J27 J9 — P21

3 63P J10 L26 J26 J11 — N15

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 64N J12 L25 J25 J13 — M15

- - VCCO3 - - - VCCO3 VCCO3

3 64P J14 L24 J24 J15 — N20

- - GND - - - GND GND

3 65N J16 L23 J23 J17 — P22

3 65P J18 L22 J22 J19 — N21

3 66N J20 L21 J21 J21 — N17

3 66P J22 L20 J20 J23 — M20

3 67N J24 L19 J19 J25 — P17

- - VCC - - - VCC VCC

3 67P J26 L18 J18 J27 — P18

3 68N J28 L17 J17 J29 — M21

3 68P J30 L16 J16 J31 — M17

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 69N L0 L15 J15 - — L20

- - VCCO3 - - - VCCO3 VCCO3

3 69P L2 L14 J14 L3 — N18

3 70N L4 L13 J13 L5 — L21

3 70P L6 L12 J12 L7 — M18

3 71N L8 L11 J11 L9 — L22

3 71P L10 L10 J10 L11 — L17

3 72N L12 L9 J9 L13 — K22

3 72P L14 L8 J8 L15 — L18

3 73N L16 L7 J7 L17 — K21

3 73P L18 L6 J6 L19 — K18

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 74N L20 L5 J5 L21 — K20

- - VCCO3 - - - VCCO3 VCCO3

3 74P L22 L4 J4 L23 — K17

3 75N L24 L3 J3 L25 — K19

3 75P L26 L2 J2 L27 — J17

3 76N L28 L1 J1 L29 G15 E22

ispXPLD 5768MX Logic Signal Connections (Continued)

sysIO Bank LVDS Pair
Primary Macrocell/

Function

Alternate Outputs Alternate 
Inputs

256 fpBGA 
Ball Number

484 fpBGA 
Ball NumberMacrocell 1 Macrocell 2
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1 15N C0 A31 C31 C1 — W5

1 16P E30/DATA0 G0 E0 E31 W1 W1

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/DATA5 G5 E5 E21 U2 Y3

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

1 19P E18/DATA6 G6 E6 E19 V2 Y4

- - VCCO1 - - - VCCO1 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 E13 T4 W7

1 21P E10/READ G10 E10 E11 R6 AA1

1 21N E8/CCLK G11 E11 E9 R5 AA2

1 22P E6 - - E7 U3 AA3

- - VCC - - - VCC VCC

1 22N E4 - - E5 V3 AA4

1 23P E2 - - E3 Y2 Y6

1 23N E0 - - E1 W3 AA5

1 24P F30 H0 - F31 U5 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

- - DONE - - - AA4 AC4

1 27P F14 - - F15 AB2 AC1

1 27N F12 - - F13 U6 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 F0 G15 E15 F1 U7 AA9

- - PROGRAMB - - - W5 AB8

1 - G28 H14 - G29 U8 AB9

ispXPLD 51024MX Logic Signal Connections (Continued)

sysIO
Bank LVDS Pair

Primary
Macrocell/Function

Alternate Outputs Alternate 
Input

484 fpBGA
Ball Number

672 fpBGA
Ball NumberMacrocell 1 Macrocell 2
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2 63P K8 L20 - K9 AA19 AA18

- - VCCO2 - - - VCCO2 VCCO2

2 63N K10 L21 - K11 U17 Y18

- - GND (Bank 2) - - - GND (Bank 2) GND (Bank 2)

2 64P K12 L22 - K13 V18 AD25

2 64N K14 L23 - K15 AB21 AD26

2 65P K16 L24 - K17 U18 AC23

2 65N K18 L25 - K19 T17 AC24

2 66P K20 L26 - K21 AB20 AC25

2 66N K22 L27 - K23 AA20 AC26

2 67P K24 L28 - K25 Y19 AB22

- - VCCO2 - - - VCCO2 VCCO2

2 67N K26 L29 - K27 V19 AB23

- - GND (Bank 2) - - - GND (Bank 2) GND (Bank 2)

2 68P K28 J16 L16 K29 T18 AB24

2 68N K30 J17 L17 K31 R17 AB25

2 69P L0 J18 L18 L1 U19 AB26

2 69N L2 J19 L19 L3 T19 AA26

2 70P L4 L30 I24 L5 V20 AA22

- - VCC - - - VCC VCC

2 70N L6 L31 I26 L7 U20 Y21

2 71P L8 J20 L20 L9 W20 AA23

2 71N L10 J21 L21 L11 Y21 AA24

2 72P L12 J22 L22 L13 R18 AA25

2 72N L14 J23 L23 L15 R19 Y26

- - GND - - - GND GND

2 73P L16 J24 L24 L17 W21 Y22

- - VCCO2 - - - VCCO2 VCCO2

2 73N L18 J25 L25 L19 Y22 Y23

- - GND (Bank 2) - - - GND (Bank 2) GND (Bank 2)

2 74P L20 J26 L26 L21 R20 W20

2 74N L22 J27 L27 L23 P20 V20

2 75P L24 J28 L28 L25 T21 W21

2 75N L26 J29 L29 L27 R21 V21

2 76P L28 J30 L30 L29 U21 Y24

2 76N L30 J31 L31 L31 V21 Y25

2 77P N0 P0 N0 N1 — W22

2 77N N2 P1 N1 N3 — W23

2 78P N4 P2 N2 N5 — W24

- - VCC - - - VCC VCC

2 78N N6 P3 N3 N7 — W25

- - GND - - - GND GND

2 79P N8 P4 N4 N9 — W26

ispXPLD 51024MX Logic Signal Connections (Continued)

sysIO
Bank LVDS Pair

Primary
Macrocell/Function

Alternate Outputs Alternate 
Input

484 fpBGA
Ball Number

672 fpBGA
Ball NumberMacrocell 1 Macrocell 2
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- GCLK3P GCLK3 - - - N16 N24

3 93N R0 T31 R31 R1 J22 N23

3 93P R2 T30 R30 R3 H22 N22

3 94N R4 T29 R29 R5 N19 M26

3 94P R6 T28 R28 R7 P15 M25

3 95N R8 T27 R27 R9 P21 M23

3 95P R10 T26 R26 R11 N15 M22

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 96N R12 T25 R25 R13 M15 N20

- - VCCO3 - - - VCCO3 VCCO3

3 96P R14 T24 R24 R15 N20 M20

- - GND - - - GND GND

3 97N R16 T23 R23 R17 P22 N21

3 97P R18 T22 R22 R19 N21 M21

3 98N R20 T21 R21 R21 N17 M24

3 98P R22 T20 R20 R23 M20 L24

3 99N R24 T19 R19 R25 P17 L23

- - VCC - - - VCC VCC

3 99P R26 T18 R18 R27 P18 L22

3 100N R28 T17 R17 R29 M21 L25

3 100P R30 T16 R16 R31 M17 K26

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 101N T0 T15 R15 T1 L20 K25

- - VCCO3 - - - VCCO3 VCCO3

3 101P T2 T14 R14 T3 N18 K24

3 102N T4 T13 R13 T5 L21 K23

3 102P T6 T12 R12 T7 M18 K22

3 103N T8 T11 R11 T9 L22 J25

3 103P T10 T10 R10 T11 L17 J24

3 104N T12 T9 R9 T13 K22 L21

3 104P T14 T8 R8 T15 L18 K21

3 105N T16 T7 R7 T17 K21 L20

3 105P T18 T6 R6 T19 K18 K20

- - GND (Bank 3) - - - GND (Bank 3) GND (Bank 3)

3 106N T20 T5 R5 T21 K20 J23

- - VCCO3 - - - VCCO3 VCCO3

3 106P T22 T4 R4 T23 K17 J22

3 107N T24 T3 R3 T25 K19 J26

3 107P T26 T2 R2 T27 J17 H26

3 108N T28 T1 R1 T29 E22 H25

3 108P T30/PLL_FBK1 T0 R0 T31 E21 H24

3 109N U0/PLL_RST1 X27 V27 U1 G22 H23

3 109P U2 X26 V26 U3 F21 H22

ispXPLD 51024MX Logic Signal Connections (Continued)

sysIO
Bank LVDS Pair

Primary
Macrocell/Function

Alternate Outputs Alternate 
Input

484 fpBGA
Ball Number

672 fpBGA
Ball NumberMacrocell 1 Macrocell 2

SELECT D
EVIC

ES 

DISCONTIN
UED


