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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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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, SharedyPT Clock Enable,
Shared PT Reset and Shared PT OE. Starting with PTO sets of five product terms form produet, 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

PT155
PT156
PT157 > Cluster 31

PT160 Shared clock enable
PT161 Shared clock

' PT162, Shared reset
PT163 “Shared OE

Note:
® Indicates programmable fuse.

Dual-OR Array (Including Arithmetic Support)

The Dual-OR Array corisists 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 thes\PTSA-Bypass OR gate. The PTSA-Bypass OR gate
receives its five inputs from thecombination 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 tefms associatéd 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 thé current OR gate. The Expandable PTSA OR gate feeds the PTSA for sharing with other product terms and
the N+7 Expandable PTSA ORfgate. 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‘atray 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-
meénted using the Awo’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.
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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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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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Figure 15. PLL Block Diagram
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Figure 16. Connection of Optional PLL Inputs and Outplits
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In order to facili

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

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

Registered Delays

D-Register Setup . _ . _ _ _
ts Time, Global Clock 0.28 0.31 0.35 0.55 052 ns

D-Register Setup . ) | . kN D .
ts pt Time, PT Clock 0.13 0.11 0.10 0410 0.07 ns

D-Register Hold
ty Time — 190 — |256| — |2560| — |240| — |400| — ns

Register Clock to
tcoi OSA Time — — (072 — [1.08 ) — 068 — | 0934 — | 150\ ns

Clock Enable Setup

tcesi Time — 1.07 | — [ 120 | —=\| 138} — | 133 |4~ | 2004 | ns

Clock Enable Hold

tCEHi Time — 0.00 — 0.00 i 0.00 — 0:00 =5 0.00 — ns

D-Input Register
tsir Setup Time, Global — 066 | — 10204 — |053| — 012 — [(0.08| — ns
Clock

D-Input .Register
tsir_pT g?tuETlme, PT — 042 | — | 037 | — [(034|»— §034| — [(022| — ns
ocl

D-Input Register
tHir Hold Time, Global — 084 | — | 131 — |10l | — |14 | — [291| — ns
Clock

D-Input Register.
tHir PT Hold Time, PT — 000| — |000| —<)j000| — |000| — [0.00| — ns
- Clock

Latched Delays

Latch‘Setup Time,

ts Global Clack — 018 |*— [000| — |000| — |000| — |000| — | ns
tsL pr Ltk S — 08| &~ [000| — |000| — |000| — |034| — | ns
thL Lateh Hold Time — -0.06| — |000| — |[000| — |0.00| — |-0.03| — | ns
teor ralfigrate to OS2 S — |007| — |o008| — |008| — |008| — |03 ]| ns
ime
Propagation Delay
tppLi through Lateh to 3 — |052| — |058| — |065| — [065| — |0.97| ns
OSA Transparent
Resetand Set Delays
Asynchronous
tsRi Resetor Setto OSA — — |023| — |026| — |029| — |029| — |043| ns
Delay
Asynchronous
tsrr Reset or Set — — | 042| — |047| — |053| — |055| — |0.79| ns
Recovery

eXtended Function Routing Delays

Delay through SRP
tROUTEME when Implementing — — |200| — |225| — | 2.51 — | 2.61 — | 376 | ns
Memory Functions
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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

Additional Delay for

tcasc PT Cascading — — (071 — |080| — |089| — 002} — |133| ns
between MFBs
Carry Chain Delay,

tcicomrs MFB to MFB — — | 03| — |039| — |044| < | 046 | — |0.66| ns
Carry Chain Delay,

tcicome Macro-Cell to — — |010| — |01 | =013 | — [013| — |0.19| ns
Macro-Cell
Routing Delay for

trLAG Extended Function — — |262| — 294"~ [|827| — |340| " —,|491| ns
Flags
Additional Flag tFLAGFULL’
Delay when FLAGAFULL, | _ _ — o vy

tFLAGEXP EXpanding Data tFLAGEMPTY, 2.57 2.89 3.21 3.34 4.82 ns
Widths tFLAGAEMPTY

tsum Counter Sum Delay tpTsA — (080 — 4090 — | 100§ — [1.04| — |150| ns

Optional Adjusters
Block Loadin

tBLA Adder 9 tROUTE — 0.04 —_— 0.04 — 0.05 — 0.05 — 0.07 ns

texp PT Expander Adder tROUTE —053| — | 060 [H— [066| — [069| — |099]| ns
Additional Delay for

tINDIO the Input Register tINREG —_ 0.50 —Z8 0.56 N 0.63 —_— 0.65 —_— 0.94 ns
Secondary PLL

tPLL_SEC_DELAY OUtpUt De%ay tPLL_DELAY —_ 0.91 e 0.91 —_— 0.91 —_— 0.91 —_— 0.91 ns

t|NEXP MFB Input Extender tROUTE — 0.62 o~ 0.70 —_— 0.78 —_— 0.81 —_— 1.16 ns

Input and Output Buffer Delays

t Input Buffer'Selec- tGCLK_IN, tIN, ns

101 tion Adder tcoE, tRsT ,

> Refer to syslO Adjuster Tables

t Output Buffer t ns

100 Selection Adder BUF

FIFO
Write'Data Setup

trIFOWGLKS béfore Write Clock —= -0.27| — |-027| — |-022| — |-022| — |-0.21| — ns
Time
Write DatadHold

tFlFOWCLKH after Write Clock — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns
Time
Opposite Clock

tFIFOGLKSKEW C}‘/’ge Delay — — |[140| — |140| — |176| — |[1.76 | — |1.83| ns
Write Cloek¢to Full

tFIFOFULL Flag Delay — — 3.08 — 3.08 — 3.85 — 3.85 — 4.00 ns
Write Clock to

tF|FOAFULL Almost Full Flag —_— — 3.08 — 3.08 —_— 3.86 —_— 3.86 —_— 4.01 ns
Delay
Read Clock to

trIFOEMPTY Empty Flag Delay — — 3.08 — 3.08 — 3.86 — 3.86 — 4.01 ns
Read Clock to

tFIFOAEMPTY Almost Empty Flag — — 3.08 — 3.08 — 3.86 — 3.86 — 4.01 ns
Delay
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ispXPLD 5000MX Family Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

Parameter

Description

Base
Parameter

-4

-45

-5

-52

Min.

Max.

Min.

Min.

Max.

Min.

Min.

. | Units

tspaDDH

Address Hold time
after Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsprRws

R/W Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tspPRWH

R/W Hold time after
Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsppaTas

Data Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tsppaTAH

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

330

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

014

0.14

014

0.19

ns

Pseudo Dual Port RAM

trDPMSS

Memory Select
Setup Before Clock

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPpPMSH

Memory Select
Hold time after
Clock

-0.01

-0:01

-0.01

-0.01

-0.01

ns

trDPRCES

Clock Enable Setup
before Redd Clock
Time

2.33

2.33

2.91

2.9

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

teBPWCEH

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
Clogk 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

trDPWADDS

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

trDPRWS

R/W Setup before
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

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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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

Clock Enable B

topceBs Setup before Clock — 233| — |2383| — |2833| — [|233) = |'303| — ns
B Time
Clock Enable Hold

tbpcEBH B after Clock B — 295 — [-295| — |-295| — |=2095| = |-227| — ns
Time
Address B Setu

toPADDBS bofore Clock B Tmel  — 027| — |-027| — |-027| — 48027 — |-024u— | ns
Address B Hold

tDPADDBH time after Clock B — -0.01| — |-0.01| — [<001[“=—"]-0.01| — [-0.01 | — ns
Time

tOPRWES 3{(‘)’\(’: EBS%‘:%before — 027 — 027" )-027| — |-027| 021 — | ns
R/W B Hold time

tbPRWBH after Clock B Time — -001| &~ |-001| — |-0.01| — |-0.01 ) — [-0.01| — ns
Write Data B Setu

tDPDATABS before Clock B Tm?e —_— -027 N -0.27 —_— -0.27 — -0.27 ;— -0.21 —_— ns
Write Data B Hold

tDPDATABH after Clock B Time —_— -0.01 — -0.01 —_— -0.01 = -0.01 —_— -0.01 —_— ns
Read Clock A to

tbpProLKAO Output Delay — — 1597 | — |/H927 — (58| — |565| — |9.86| ns
Read Clock B to

tbPRCLKBO Output Delay — — | 516 | — |516| —|516| — |516| — |6.71| ns
Opposite Clock

tDPCLKSKEW C)?L?Ie Doty - 140 | .— [140| — {140| — [140| — |183| — | ns

topRSTO gﬁfg&tt%ggy — —.1 3300 — 330 — |830| — |330| — |429| ns

tOPRSTR -Fr‘i?ﬁj‘ Recovery — 120 = [120| — |120| — [120| — |156| — | ns

toPRSTPW Reset Pulse Width — 0.144<— |014| — |014| — |014| — 019 | — ns

Timing v.1.8

1. ThePT-delayto clockof RAM/FIFO/CAM should be tggk instead of tpro k.
2. The PJI-delay to set/reset of RAM/FIFO/€AM should bé tgsg instead of tprgg.
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sysCLOCK PLL Timing
Over Recommended Operating Conditions
Symbol Parameter Conditions Min Max Units

tpwH Input clock, high time 80% to 80% 1.2 — ns
tPwiL Input clock, low time 20% to 20% 1.2 — ns
tr, tF Input Clock, rise and fall time 20% to 80% — 3.0 ns
tiNsTB Input clock stability, cycle to cycle (peak) — +/- 250 ps
fMDIVIN M Divider input, frequency range 10 320 MHz
fupivouT M Divider output, frequency range 10 320 MHz
fNDIVIN N Divider input, frequency range 10 320 MHz
fnDIvouT N Divider output, frequency range 10 320 MHz
fyDIVIN V Divider input, frequency range 100 400 MHz
fypivouT V Divider output, frequency range 10 320 MHz
toutpuTyY Output clock, duty cycle 40 60 %

Clean reference.

10’ MHz < fypivouT < 20 MHz or — A+/-250| ps

100MHZ < fVD|V|N < 160 MHz'

Clean reféerence.
20 MHz < fMD|VOUT < 820 MHz and — +/- 150 ps
160MHz < fVD|V|N < 320 MHZz'

Clean reference.
10 MHz < fypiveouTt < 20 MHzor — | +/-300| ps
100MHz < fVD|V|N < 160 NlHZ1

Clean reference.

titco) Output clock, cycle to cycle jitter (peak)

T J|T(pER|OD)2 Output clock, period jitter'(peak)

20 MHz < fjipjvouT <320 MHz and — | +-150| ps

160MHz < fypjyn < 320 MHZ'
tcLk_ouT pry |Input clock to CLK_OUT delay Internal feedback — 3.0 ns
tpHASE Input clocksto external feedback delta External feedback — 600 ps
tLock Time tofacquire phase'lock after input.stable — 25 us
tpLL_DELAY Delay.increment (Lead/Lag) Typical = +/- 250ps +/-120 | +/-550 | ps
tRANGE Total output.delay range (lead/lag) +/-0.84|+/-3.85| ns
tpLL RsTW Minimum reset pulse width — 1.8 ns
toLk IN® Global clock input delay — 1.0 ns
tpi_sEc pewav|Secondary PLL output delay (tp | pgLay) — 1.5 ns

1. This condition asSures that the output phase jitter will remain within specification.
2. Accumulated jitter measured over 10,000 waveform samples.
3. Internal timing for reference only.

43



Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

ispXP sysCONFIG Port Timing Specifications

Symbol ‘ Timing Parameter Min. | Max. | Units
sysCONFIG Write Cycle Timing
tsucs Input setup time of CS to CCLK rise 10 — ns
tHes Hold time of CS to CCLK rise ns
tsuwp Input setup time of write data to CCLK rise ns
tywD Hold time of write data to CCLK rise ns
tPRGM Low time to reset device SRAM 50 ns
toINT INIT delay time 5 ms
tiobiss User I/O disable — ns
tioENss User I/O enable — ns
twH Write clock High pulse width 18 S
twi Write clock Low pulse width 18 ns
fmaxw Write fpax 27 MHz
sysCONFIG Read Cycle Timing
tHREAD Hold time of READ to CC e ns
tSUREAD Input setup time of READ — ns
tRH READ clock high p — ns
tRL READ clock low width 8 — ns
fmaxr Read fyax — 27 MHz
tcoRD Clock to or read da — 25 ns

Q/O

N
X o
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ispXPLD 5000MX Power Supply and NC Connections’
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ispXPLD 5256MX Logic Signal Connections

Primary Macrocell/ Alternate Outputs 256 fpBGA

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

0 61N H30 G17 H17 H31 B1

0 61P H28 G16 H16 H29 C1

0 62N H26 G15 H15 H27 D3

0 62P H24 G114 H14 H25 Cc2

0 63N H22 G13 H13 H23 E3

0 63P H21 G12 H12 - D2

- - VCC - - - VCC

0 64N H20 G11 H11 - E2

0 64P H18/CLK_OUTO G10 H10 H19 F2

0 65N H16 G9 H9 H17 F1

0 65P H14 G8 H8 H15 G1

- - GND - - - GND

0 66N H12 G7 H7 H13 F3

- - VCCOO0 - - 3 VCCOO0

0 66P H10 G6 H6 H14 G5

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

0 67N H8 G5 H5 H9 H5

0 67P H6/PLL_RSTO G4 H4 H7 G4

0 68N H5 - - - G3

0 68P H4/PLL_FBKO - - - H3

0 69N H2 - - H3 G2

0 69P HO - - H1 H1

- GCLKOP. GCLEKO - - - H2

: : vee : : : R Comacnre'iane

- GCLKON GCLK1 - - - J2

- - GND - - - GND

- - TDI - - - H6

- - TMS - - - H4

- - TCK - - - J6

- - TDO - - - K2

1 oP AO/DATAO A0 BO A1l K3

1 ON A2/DATA1 A1l B1 A3 J3

1 1P A4/DATA2 A2 B2 - J5

1 1N A5/DATA3 A3 B3 - J4

1 2P A6/DATA4 A4 B4 A7 L2

1 2N A8/DATAS A5 B5 A9 M1

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

1 3P A10/DATA6 A6 B6 A1 K4

- - VCCO1 - - - VCCO1

1 3N A12/DATA7 A7 B7 A13 L3

- - GND - - - GND

1 4P A14/INITB A8 B8 A15 K5
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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
1 13P B24 A16 — B25 — T4 V6
- - Vecort - - - 57 Vccoy Vecot
1 13N B26 A18 — B27 — T5 V7
1 14P B28 A20 — B29 — R4 Y5
1 14N B30 A22 — B31 — N6 AA5
1 15P Co — — C1 o R5 Y6
1 15N Cc2 — — C3 — P6 Y7
1 16P Cc4 — — C5 — — AA6
1 16N C8 — — C9 = — AA7
1 17P C10 — — Ci1 — — W7
1 17N C12 — — C18 — M7 V8
1 18P C16 — y C17 — T6 W8
1 18N C18 — — C19 — R6 U9
= = GNDO (Bank 1) = = — < GND (Bank 1)|GND (Bank 1)
— — CFGO — - — 58 L8 u10
- - Vecot < - — A Vecof Veccot
1 19P C24 B16 D16 C25 59 T7 AB7
1 19N C26 B17 D17 C27 60 R7 AA8
1 20P Cc28 B18 D18 C29 61 N7 AB8
1 20N DO B19 D19 D1 62 P7 AB9
1 21P D2 B20 D20 D8 63 T8 W9
1 21N D4 B21 D21 D5 64 R8 Y9
1 22P D6 B22 D22 D7 65 M8 AB10
1 22N D8 B23 D23 D9 66 P8 AA10
1 — D10/VAgk+ — — D11 67 L9 W10
1 23P D12 B24 D24 D13 68 N8 Y10
1 23N D16 B25 D25 D17 69 M9 Y11
— — GND (Bank 1) - — — 70 GND (Bank 1)|GND (Bank 1)
1 24P D18 B26 D26 D19 71 N10 V9
— -4 VCCO1 — — — 72 Veeod Veeod
1 24N D20 B27 D27 D21 73 T9 V10
1 25P D22 B28 D28 D23 74 T10 AA11
1 25N D24 B29 D29 D25 75 R9 AB11
— — VCC — — — 76 VCC VCC
1 26P D26 B30 D30 D27 77 P9 Ui
1 26N D28 B31 D31 D29 78 N9 V11
2 27P EO FO HO E1 79 T11 AB12
2 27N E2 F1 H1 E3 80 T12 AA12
— — GND — — — 81 NC GND
— — GND — — — — GND GND
2 28P E4 F2 H2 E5 82 P10 Y12
2 28N E6 F3 H3 E7 83 R10 AA13
2 29P E8 F4 H4 E9 84 R11 V12
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ispXPLD 5512MX Logic Signal Connections (Continued)

Alternate Outputs

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

Primary Macrocel/| ___Alternate Outputs Alternate | 256 fpBGA | 484 fpBGA

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

0 127N S22 S11 T18 S23 C4 B4

0 127P S20 S10 T16 S21 E4 A4

0 128N S18 Q17 S17 S19 B1 B3

0 128P S16 Q16 S16 S17 C1 A3

0 129N S14 Q15 S15 S15 D3 F5

- - VCCOO0 - - = VCCOO0 VCCOO0

0 129P S12 Q14 S14 S13 Cc2 G6

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

0 130N S10 Q13 S13 S11 E3 H6

0 130P S8 Q12 S12 S9 D2 G5

0 131N S6 S9 T14 S7 — D3

0 131P S4 S8 T12 S5 — D2

0 132N S2 S7 T10 S3 —X E4

- - VCC - 2 - VCC VCC

0 132P S0 S6 T8 S1 — E3

- - GND - - - GND GND

0 133N T30 S5 T6 T31 — F4

0 133P T28 S4 T4 T29 — G4

0 134N T26 S3 T2 T27 — c2

- - VCCOO0 - - - VCCOO0 VCCOO0

0 134P T24 S2 TO T25 — C1

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

0 135N 122 S - T23 D1 F3

0 135P T20 SO - T21 E1 G3

0 136N T18 S31 - T19 F4 H4

- - VCC - - - VCC VCC

0 136P T16 S30 - T17 F5 J4

0 137N T14 Q11 S11 T15 E2 H5

0 137P T12/CGLEKROUTO Q10 S10 T13 F2 J5

0 138N T10 Q9 S9 T11 F1 E2

0 138P T8 Q8 S8 T9 G1 F2

- - GND - - - GND GND

0 139N 16 Q7 S7 T7 F3 D1

- - VCCOO0 - - - VCCOO0 VCCOO0

0 139P T4 Q6 S6 T5 G5 E1

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

0 140N T2 Q5 S5 T3 H5 J3

0 140P TO/PLL_RSTO Q4 S4 T G4 H2

0 141N uso U3t W31 U3 G3 G2

0 141P U28/PLL_FBKO uU30 W30 u29 H3 G1

0 142N u26 u29 W29 ua27 — J6

0 142P u24 u2s w28 u2s5 — K4
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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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Lead-Free Packaging
ispXPLD 5000MC (1.8V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage (V) | tpp (ns) Package Pclbrgl?:tl I /10 Grade
LC5256MC-4FN256C 256 1.8 4.0 |Lead-free fpBGA | 4256 141 C
LC5256MC |LC5256MC-5FN256C 256 1.8 5.0 |Lead-free fpBGA | | 256 141 C
LC5256MC-75FN256C 256 1.8 7.5 Lead-free fpBGA| 256 141 C
LC5512MC-45QN208C 512 1.8 4.5 Lead-free®QFP4 208 149 C
LC5512MC-75QN208C 512 1.8 7.5 Lead-free PQFP.| 208 149 C
LC5512MC LC5512MC-45FN256C 512 1.8 45 Lead-free fpBGA| 256 193 C
LC5512MC-75FN256C 512 1.8 7.5 |Lead-free fpBGA | 256 193 C
LC5512MC-45FN484C 512 1.8 4.5 | kead-free fpBGA | 484 253 C
LC5512MC-75FN484C 512 1.8 7.5 Lead-free f[pBGA | 484 253 C
LC5768MC-5FN256C 768 1.8 5.0 | Lead-free fpBGA | 4256 193 C
LC5768MC LC5768MC-75FN256C 768 1.8 7.5% | head-free fpBGA | 256 193 C
LC5768MC-5FN484C 768 148 5.0 Lead-free fpBGA |, 484 317 C
LC5768MC-75FN484C 768 1.8 745 | Lead-free/fpBGA | * 484 317 C
LC51024MC-52FN484C 1024 1.8 5.2 | Lead-free fpBGA | /484 317 C
LC51024MC LC51024MC-75FN484C 1024 1.8 7.5 |Lead-free fpBGA| 484 317 C
LC51024MC-52FN672C 1024 1.8 5.2 |Lead-freefpBGA | 672 381 C
LC51024MC-75FN672C 1024 1.8 7.5 |Lead-free fpBGA| 672 381 C
ispXPLD 5000MC (1.8V) Lead-Free Industrial Devices
Pin/Ball
Device Part Number Macrocells | Voltage (V) |'tpp(ns) Package Count /0 Grade
LC5256MC LC5256MC-5EN256! 256 1.8 5.0 |Lead-free fpBGA| 256 141 I
LC5256MEC<75FN256! 256 1.8 7.5 |Lead-free fpBGA| 256 141 |
LC5512MC-75QN208I 512 1.8 7.5 Lead-free PQFP | 208 149 |
LC5512MC “{LE€5512MC-75FN256I 512 1.8 7.5 Lead-free fpBGA 256 193 |
LC5512MC-75FN484| 512 1.8 7.5 |Lead-free fpBGA | 484 253 |
LC5768MC-75FN256l 768 1.8 7.5 |Lead-free fpBGA| 256 193 I
LC5768MC
LC5768MC-75FN4841 768 1.8 7.5 |Lead-free fpBGA | 484 317 I
LC51024MC-75FN484| 1024 1.8 7.5 Lead-free fpBGA 484 317 |
LC51024MC
LC51024MC-75EN672i 1024 1.8 7.5 |Lead-free fpBGA| 672 381 |
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