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Programmable Logic Devices)

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

ispXPLD 5000MX Family Data Sheet

Figure 1. ispXPLD 5000MX Block Diagram
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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. ExXira logic has also been included to allow efficient implementation of arithmetic functions. In addition,
sysCLOCK PLLstand syslO intérfaces providé 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 combinaterial 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 syslO interface helps
users meet the challenge of today’s mixed voltage designs. Inputs can be safely driven up to 5.5V when an 1/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 syslO banks. Figure 1 shows the block diagram of the ispXPLD
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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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Figure 3. MFB in SuperWIDE Logic Modet
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Figure 6. Dual-OR PT Sharing Array
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FIFO Mode

In FIFO Mode the multi-function array is configured as a FIFO (First In First Out) buffer with built in control. The
read and write clocks can be different or the same dependent on the application. Four flags show the status of the
FIFO; Full, Empty, Almost Full, and Almost Empty. The thresholds for Full, Aimost full and Almost empty are pro-
grammable by the user. It is possible to reset the read pointer, allowing support of frame retransmit in communica-
tions applications. If desired, the block can be used in show ahead mode allowing the early readingsof the next read
address.

In this mode one ports accesses 16,384-bits of memory. Data widths of 1, 2, 4, 8416 and 32 are supported by the
MFB. Figure 12 shows the block diagram of the FIFO.

Write data, write enable, flag outputs and read enable are synchronous. Thé Write Data, Almost Full and Full share
the same clock and clock enables. Read outputs are synchronous although these can be configurediin loek ahead
mode. The Read Data, Empty and Almost Empty signals share the same clock and clock enables: Reset'is shared
by all signals. Table 8 shows the possible sources for the clock, clock enable andreset signals for.the various reg-
isters.

Figure 12. FIFO Block Diagram
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Table 8. Register Clocks, ClocksEnables, and Initialization in FIFO Mode

Register Input Source
Write Data, | Clock WECLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.
Write Enable |00 WE ononie of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
Enable
Reset N/A
Full and Clock WCLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.
éllmost Full " TClock WE or one of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
ags Enable

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.

Read Data, |Clock RCLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.

Empty and  fGiock RE or one of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
Almost Empty Enable

Flags

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.

13
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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 Mask

tcAMWMSKS Register Setup — -027| — |-027| — |-022| — |-0.221 = [(-021| — ns
Time before Clock
Write Mask

tcAMWMSKH Register Setup — -001| — |[-001| — |-0.01| — |=0:01| =, |-0.01| — ns
Time after Clock
Reset to CAM

tcaMRsTO Output Delay — — [ 330 — 330 — | 41340 —"| 413 | —a}p4.29 | ns

tamRsTR | oot Recovery — 120 | — 120 | & {50 =150 — {486 | — | ns
ime

tcAMRSTPW Reset Pulse Width — 014| — | 014| — .| 0.18 ), — | 0.18 |/— [.0.19 [~ ns

CAM - Compare Mode
Data Setup Time

tcAMDATAS before Clock — -041| = "1-041| — 1-0.33] — |-0.38| — 031 — ns
Data Hold Time

tcAMDATAH after Clock — -0.04sf. — [=0.01/] — |-0.01}, — ]-0.01|) — |-0.01| — ns
Enable Mask

tcAMENMSKS Register Setup — 027 — |-0.27| — |<0.220m— |)-022| — [-0.21| — ns
Time before Clock
Enable Mask

tCAMENMSKH Register Setup — -001| — |-004} — |-0.01| “— |-0.01| — |-0.01| — ns
Time after Clock
CAM Width

tcamcasc Expansion Deldy — — | 040 — | 040 — |050| — |050| — | 051 ns
Clock to Qutput

tcamco (Address'Out) — — | 649 —|613| — |681| — [661| — |9.63| ns
Delay.

toammarcn | ook RN P59 — — |69 | — |613| — |607| — |661| — [1022| ns
elay
Clock to Multi-

tcAMMMATCH Match FlagDelay — — |550| — |550| — |638| — |638| — |7.72| ns

tCAMRSTFLAG CAMBReset to Flags == f— 3.16 _— 3.16 —_— 3.95 —_— 3.95 —_— 411 ns
Delay

Single Port RAM

i W |Address todgatd y — |597| — |597| — |597| — |597| — |7.76| ns
Delay
Memaeory Select

tspmss Setlp Before Clock — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns
Time
Memory Select

tspmsH Hold time after — -0.01|{ — |-0.01| — |-0.01| — [-0.01| — |-0.01| — | ns
Clock Time
Clock Enable Setup

tspces before Clock Time — 230| — |230| — |230| — |230| — |9.80| — ns
Clock Enable Hold

tspceH time after Clock — 295 — |-295| — |-295| — |[-295| — |-227| — ns
Time
Address Setup

tspabps before Clock Time — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns

36
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Boundary Scan Timing Specifications

Over Recommended Operating Conditions

Parameter Description Min Max Units
teTcp TCK [BSCAN] clock pulse width ns
t8TCPH TCK [BSCAN] clock pulse width high ns
tBTCPL TCK [BSCAN] clock pulse width low ns
taTs TCK [BSCAN] setup time ns
tBTH TCK [BSCAN] hold time ns
tBTRF TCK [BSCAN] rise/fall time mV/ns
tsTco TAP controller falling edge of clock to valid output ns
tsTcobis TAP controller falling edge of clock to valid disable
tBTCOEN TAP controller falling edge of clock to valid enable
taTcRs BSCAN test capture register setup time
tBTCRH BSCAN test capture register hold time
tsuTCo BSCAN test update register, falling edge of clo ns
tsTUODIS ns
tBTUPOEN 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 5256MX Logic Signal Connections (Continued)

Primary Macrocell/ Alternate Outputs 256 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 Macrocell 2 | Alternate Input | Ball Number

1 4N A16/CSB A9 B9 A17 L5

1 5P A18/READ A10 B10 A19 N1

1 5N A20/CCLK A1 B11 A21 M2

- - VCC - - - VCC

- - DONE - - - M4

1 6P A22 A12 B12 A23 N3

1 6N A24 A13 B13 A25 P4

1 7P A26 A14 B14 A27 N5

1 7N A28 A15 Bi15 A29 M6

- - PROGRAMB - = - R38

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

- - VCCO1 - - ] VCCO01

- - CFGO - - - L8

1 8P B2 A16 B16 B3 T7

1 8N B4 A17 B17 - R7

1 9P B5 A18 B18 < N7

1 9N B6 A19 B19 B7 P7

1 10P B8 A20 B20 B9 T8

1 10N B10 A21 B21 B11 R8

1 11P B12 A22 B22 B13 M8

1 11N B14 A23 B23 B15 P8

1 - B16/VREF1 - - B17 L9

1 12P B18 A24 B24 B19 N8

1 12N B20 A25 B25 - M9

= = GND (Bank 1) A = = GND (Bank 1)

1 13P B21 A26 B26 - N10

- - VCCQ1 - - - VCCO1

1 13N B22 A27 B27 B23 T9

1 14P B24 A28 B28 B25 T10

1 14N B26 A29 B29 B27 R9

- - VCC - - - VCC

1 15P B28 A30 B30 B29 P9

1 15N B30 A31 B31 B31 N9

2 16P co co DO C1 T11

2 16N c2 C1 D1 C3 T12

2 17P C4 Cc2 D2 - P10

2 17N C5 C3 D3 - R10

2 18P Cc6 C4 D4 c7 R11

- - VCCO2 - - - VCCO2

2 18N Cc8 C5 D5 C9 M10

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

2 19P C10 Ccé6 D6 C11 M11

2 19N C12 c7 D7 C13 T13
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

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

1 - Cc28 D14 - C29 P5 us

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

1 15P C26 D16 - cz7 T4 V6

- - VCCO1 - - - VCCO1 VCCO1

1 15N C24 D18 - C25 T5 V7

- - GND - - - GND GND

1 16P Cc22 D20 - C23 R4 Y5

- - VCC - - - VCC VCC

1 16N Cc20 D22 - C21 N6 AA5S

1 17P C18 - - C19 R5 Y6

1 17N C16 - = C17 P6 Y7

1 18P C14 - : C15 - AAB

1 18N Cc12 - - C13 — AA7

1 19P C10 - < C14 — W7

1 19N Ccs - - C9 M7 V8

1 20P Cc6 - - C7 T6 W8

1 20N C4 - - C5 R6 U9

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

- - CFGO - = 3 L8 u10

- - VCCO1 - - - VCCO1 VCCO1

1 21P Co c16 A16 C1 T7 AB7

1 21N D30 C17 A17 D31 R7 AA8

1 22P D28 C18 A18 D29 N7 AB8

1 22N D26 C19 A19 D27 P7 AB9

1 23P D24 C20 A20 D25 T8 W9

1 23N D22 C21 A21 D23 R8 Y9

1 24P D20 C22 A22 D21 M8 AB10

1 24N D18 C23 A23 D19 P8 AA10

1 - D16/ VREF1 - - D17 L9 W10

1 25P D14 C24 A24 D15 N8 Y10

1 25N D12 C25 A25 D13 M9 Y11

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

1 26P D10 C26 A26 D11 N10 V9

- - VCCO1 - - - VCCO1 VCCO1

1 26N D8 Cc27 A27 D9 T9 V10

1 27P D6 ca8 A28 D7 T10 AA11

- - GND - - - GND GND

1 27N D4 C29 A29 D5 R9 AB11

- - VCC - - - VCC VCC

1 28P D2 C30 A30 D3 P9 Ui

1 28N DO C31 A31 D1 N9 V11

2 29P EO FO HO E1 T11 AB12

- - VCC - - - VCC VCC
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ispXPLD 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

- GCLK3N GCLK2 - - - H15 P16

- - veee - - - NG Gongotione Tabie

- GCLK3P GCLK3 - - - H16 N16

3 61N Jo L31 J31 - H14 J22

3 61P J2 L30 J30 J3 G116 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 Jii — N15

- - GND (Bank 3) - - - GND¢(Bank 3) 'GND{(Bank 3)

3 64N J12 L25 J25 J13 — M15

- - VCCO3 - - - VECO3 VCCO3

3 64P J14 L24 J24 J15 — N20

- - GND - - - GND GND

3 65N J16 23 J23 J17 — P22

3 65P J18 L22 J22 J19 — N21

3 66N J20 21 J21 J21 — N17

3 66P J22 L20 J20 J23 — M20

3 67N J24 L19 J19 J25 — P17

- - VEC - - - 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 Lo 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

8 71P L10 L10 J10 L11 — L17

3 72N 92 L9 J9 L13 — K22

3 72P 14 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 Ji L29 G15 E22
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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 51024MX Logic Signal Connections

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
0 159N AA22 AA11 AB18 AA23 B4 c2
0 159P AA20 AA10 AB16 AA21 A4 C1
0 160N AA18 Y17 AA17 AA19 B3 D4
0 160P AA16 Y16 AA16 AA17 A3 D3
0 161N AA14 Y15 AA15 AA15 F5 D2
- - VCCOO0 - - - VCCOO0 VCCOO0
0 161P AA12 Y14 AA14 AA13 G6 D1
- - GND (Bank 0) - - - GND (Bank 0) GND (Bank 0)
0 162N AA10 Y13 AA13 AA11 H6 E5
0 162P AA8 Y12 AA12 AA9 G5 E4
0 163N AA6 AA9 AB14 AA7 D3 E3
0 163P AA4 AA8 AB12 AA5 D2 E2
0 164N AA2 AA7 AB10 AA3 E4 E1
- - VCC - - - VCC VCC
0 164P AAOQ AAG AB8 AA1 E3 F2
- - GND - - - GND GND
0 165N AB30 AA5 AB6 AB31 F4 F5
0 165P AB28 AA4 AB4 AB29 G4 G6
0 166N AB26 AA3 AB2 AB27 Cc2 F4
- - VCCOO0 - - - VCCOO0 VCCOO0
0 166P AB24 AA2 ABO AB25 C1 F3
- - GND (Bank 0) - : - GND (Bank 0) | GND (Bank 0)
0 167N AB22 AA1 - AB23 F3 F1
0 167P AB20 AAOQ - AB21 G3 G1
0 168N AB18 AA31 - AB19 H4 G5
- - VCC - - VCC VCC
0 168P AB16 AA30 - AB17 J4 G4
0 169N AB14 Y11 AA11 AB15 H5 H7
0 169P AB12/CLK. OUTO Y10 AA10 AB13 J5 J7
0 170N AB10 Y9 AA9 AB11 E2 G3
0 170P AB8 Y8 AA8 AB9 F2 G2
- - GND - - - GND GND
0 171N AB6 Y7 AA7 AB7 D1 H6
- - VCCOO0 - - - VCCOO0 VCCOO0
0 171P AB4 Y6 AA6 AB5 E1 J6
= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)
0 172N AB2 Y5 AA5 AB3 J3 H5
0 172P ABO/PLL_RSTO Y4 AA4 AB1 H2 H4
0 173N AC30 AC31 AE31 AC31 G2 H3
0 173P AC28/PLL_FBKO AC30 AE30 AC29 G1 H2
0 174N AC26 AC29 AE29 AC27 Jé H1
0 174P AC24 AC28 AE28 AC25 K4 J1
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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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Global Clock LVDS pair options: GCLKO and GCLK1, as well as GCLK2 and GCLKS, can be paired together to receive differen-
tial clocks; where GCLKO and GCLKS3 are the positive LVDS inputs.
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ispGDX2V/B/C Family Data Sheet

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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