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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

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

Multi-Function Block (MFB)

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

SuperWIDE Logic Mode

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

FIFO Mode

Ternary CAM Mode

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

Figure 2. MFB Block Diagram
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Figure 6. Dual-OR PT Sharing Array
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Table 4. MFB Memory Configuration

Max. Configuration
Memory Mode Size'

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

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

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

Input and Output

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

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

Increased Depth And Width

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

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

Bus Size Matching

All of theamemory modes apart from £AM mode support different widths on each of the ports. The RAM bits are
mapped LSB word 040 MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of
words§ for each portaries this mapping scheme applies to each port.
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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. Allwrite sighals 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
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Table 6. Register Clock, Clock Enablegand Reset in Pseudo Dual-Port SRAM Mode

Register Input Source

Clock WCLK or one of the global clocks (CLKO - 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.

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

Reset Created by the logical OR of the global reset signal and RST. RST may have
inversion if desired.
Clock RCLK or one of the global clocks (CLKO - CLK3). The selected signal can be

inverted if desired.

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

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

11
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CAM Mode

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

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

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

Figure 13. CAM Mode
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Table 9. Register.Clocks, Clock Enables, and Initialization in CAM Mode

Register Input Source

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

Enable mask register, Write -

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

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

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

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

Table 13. Differential Interface Standard Support’'

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

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

Control, Clock, sysCONFIG and JTAG Signals

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

Hotsocketing

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

Programmable Drive Strength

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

Over Recommended Operating Conditions

Input/Output Vi Vi VoL Vou Io.2 low®
Standard Min (V) Max (V) Min (V) Max (V) Max (V) Min (V) (mA) (mA)
04 04 20, 16, 12, |-20, -16, -12,
LVCMOS 3.3 -0.3 0.8 2.0 5.5 8,5183,4) | -8,-5.33, -4
0.2 Voo 02 0.1 -0.1
0.4 2.4 4 -4
LVTTL 0.3 0.8 2.0 5.5
0.2 Veoo 0.2 0.1 -0.1
16, 12,8, | -16,-12, -8,
LVCMOS 2.5 -0.3 0.7 17 3.6 04 Veco 041 533, 4 -5.33, -4
0:2 Voco - 0.2 0.1 20.1
LVCMOS 1.8"° -0.3 0.68 1.07 3.6 04 Vgeo - 0.4 8 -8
0.4 Voeo 0.4 | 12,5.33, 4 [212{-5.33, -4
LVCMOS 1.8° -0.3 0.68 1.07 3.6
0.2 Veeo - 0.2 0l -0.1
PCI 3.3 -0.3 1.08 15 3.6 01 Veeo | 0.9 Voéo 1.5 -0.5
AGP-1X* -0.3 1.08 15 3.6 0.1Veeo | 0.9 Veeo 15 -0.5
SSTL3 class | 0.3 VRer - 0.2 | Vpgg + 0.2 36 0.7 Veeo- 1.1 8 -8
SSTL3 class I -0.3 VRer - 0.2 | VRer +0.2 3.6 0.5 Vieco =09 16 -16
SSTL2 class | -0.3 VRer - 0.18 | Vger + 0:18 3.6 0.54 Voeo- 0.62 7.6 -7.6
SSTL2 class Il 0.3 VRer - 0.18 | VReg + 0.18 3.6 0.35 Veeo-0.43 15.2 -15.2
CTT3.3 -0.3 VRer - 0.24] Vgeg + 0.2 3.6 Vier-0.4 | Vgeg + 0.4 8 -8
CTT25 -0.3 VRer 0.8 | Mgeg + 0.2 3.6 VRer - 040 Veee + 0.4 8 -8
HSTL class | 0.3 Veer=0.1 | VRgg + 0.1 36 0.4 Voco - 0.4 8 -8
HSTL class Il -0.3 Vaer - 0.2 | Vgeg + 0.1 36 0.4 Veco - 0.4 24 -8
HSTL class IV -0.3 Vier - 0.3 | Vgeg + 0.1 3.6 0.4 Voeo - 0.4 48 -8
GTL+ -0.3 VRep-02 | Vgeg + 0.2 3.6 0.6 n/a 36 n/a

1. Software default setting.
2. The average DC current drawn by 1/Os between adjacent bank GND'connections, or between the last GND in an I/O bank and the end of the
1/0 bank, as shown in the‘logic signals connection table, shall not exceed n*8mA. Where n is the number of I/Os between bank GND con-
nections or between the last'GND in a bank andithe end of,a bank.
3. For 1.8V devices\(ispXPLDE000MC) these gpecifications are Vy_ = 0.35 * Ve and Vi = 0.65 * V.
4. For 1.8V devices (ispXPLD 5000MC) these specifications are V| = 0.3 * Vg * 3.3/1.8, V|3 = 0.5 * V¢ * 3.3/1.8.
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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
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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

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.

39



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

44




Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

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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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 5256MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ 256 fpBGA

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

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_OUTH1 E20 F20 Eid 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 EQ E30 F30 E1 B13

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

- - VCCO3 - - - VCCO3

3 43N F30 E15 F15 F31 B11

3 43P F28 El14 F14 F29 C11

3 44N F26 E13 F13 F27 B10

3 44P F24 E12 F12 F25 A10

8 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

) 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
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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

2 29N E2 F1 H1 E3 T12 AA12

- - GND - - - GND GND

2 30P E4 F2 H2 E5 P10 Y12

2 30N E6 F3 H3 E7 R10 AA13

2 31P E8 F4 H4 E9 R11 V12

- - VCCO2 - - - VECO2 VCCO2

2 31N E10 F5 H5 E11 M10 u12

- - GND (Bank 2) - - - GND (Bank 2)'| GND(Bank 2)

2 32P E12 F6 H6 E13 M11 AB13

2 32N E14 F7 H7 E15 T13 Y13

2 33P E16 HO - E17 P11 V13

2 33N E18/VREF2 H1 = E19 T14 W13

2 34P E20 F8 H8 E21 R12 V14

2 34N E22 F9 H9 E23 R13 W14

2 35P E24 F10 H10 E25 N11 Y14

2 35N E26 F11 H11 E27 T15 AB14

2 36P E28 F12 H12 E29 R14 AB15

2 36N E30 F13 H13 E31 N12 AA15

2 37P FO F14 H14 F1 P12 u13

- - VCCO2 - - - VCCO2 VCCO2

2 37N F2 F15 H15 F3 R15 ui4

= = GND (Bank?2) = . = GND (Bank 2) | GND (Bank 2)

2 38P F4 H2 EO F5 — W15

2 38N F6 H3 E2 F7 — W16

2 39P F8 H4 E4 F9 — Y16

2 39N F10 H5 E6 F11 — AA16

2 40P F12 H6 E8 F13 — AB16

2 40N F14 H7 E10 F15 — AA17

2 41P F16 H8 E12 F17 — Y17

2 41N F18 H9 E16 F19 — AA18

2 42P F20 H10 E20 F21 — W17

- - VEC - - - VCC VCC

2 42N F22 H11 E22 F23 — W18

- - GND - - - GND GND

2 43P F24 H12 - F25 — V15

- - VCCO2 - - - VCCO2 VCCO2

2 43N F26 H13 - F27 — u15

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

2 44P F28 H14 - F29 P13 Y18

2 44N F30 H15 - F31 P15 V17

2 45P GO H16 - G1 M13 V16

2 45N G2 H17 - G3 P14 uie

2 46P G4 H18 - G5 — AB18
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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 (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
1 15N Cco A31 C31 C1 — W5
1 16P E30/DATAO GO EO E31 W1 Wi1
1 16N E28/DATA1 G1 E1 E29 Y1 Y1
1 17P E26/DATA2 G2 E2 E27 P3 V6
1 17N E24/DATA3 G3 E3 E25 R3 W6
1 18P E22/DATA4 G4 E4 E23 T2 Y2
1 18N E20/DATA5S G5 E5 E21 u2 Y3
- - GND (Bank 1) - - - GND (Bank 1)ff GND(Bank 1)
1 19P E18/DATA6 G6 E6 E19 V2 Y4
- - VCCO1 - - - VCCOA VCCO1
1 19N E16/DATA7 G7 E7 E17 W2 Y5
- - GND - - - GND GND
1 20P E14/INITB G8 E8 E15 R4 V7
1 20N E12/CSB G9 E9 E18 T4 W7
1 21P E10/READ G10 E10 Ed1 R6 AA1
1 21N E8/CCLK G11 E11 E9 R5 AA2
1 22P E6 - - E7 u3 AA3
- - VCC 3 - = VCC VCC
1 22N E4 - - E5 V3 AA4
1 23P E2 - = E3 Y2 Y6
1 23N EO - - E1 W3 AA5
1 24P F30 HO - F31 us AB2
1 24N F28 H2 - F29 T5 AB3
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 25P F26 H4 F27 u4 AB4
- - VCCO1 - - - VCCO1 VCCO1
1 25N F24 H6 - F25 V4 AB5
1 26P F22 H8 - F23 AA3 AB1
1 26N F20 H10 - F21 AB3 AC2
1 - F18 H12 - F19 Y4 AC3
c - DONE - - - AA4 AC4
1 27P F14 - - F15 AB2 ACA1
1 27N F12 - - F13 ué AD1
= = GND"(Bank 1) = = = GND (Bank 1) | GND (Bank 1)
1 28P F10 F11 V5 AD2
- - VCCO1 - - - VCCO1 VCCO1
1 28N F8 F9 w6 AD3
1 29P F6 G12 E12 F7 AB4 Y8
1 29N F4 G13 E13 F5 AB5 Y9
1 30P F2 G14 E14 F3 T6 AA8
1 30N FO G15 E15 F1 u7 AA9
- - PROGRAMB - - - W5 AB8
1 - G28 H14 - G29 us AB9
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
2 63P K8 L20 - K9 AA19 AA18
- - VCCO2 - - - YCCO2 VCCO2
2 63N K10 L21 - K11 ui7 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) - 2 - GND (Bank 2) | GND (Bank 2)
2 68P K28 J16 L16 K29 118 AB24
2 68N K30 J17 L17 K31 R17 AB25
2 69P LO J18 L18 L1 u19 AB26
2 69N L2 J19 L19 L3 T19 AA26
2 70P L4 L30 124 L5 V20 AA22
- - VCC - = - VCC VCC
2 70N L6 L31 126 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 /3P L16 J24 L24 L17 w21 Y22
- - VCCO2 - - - VCCO2 VCCO2
2 73N L18 J25 L25 L19 Y22 Y23
- - GND (Banks2) - - - GND (Bank 2) | GND (Bank 2)
2 74P L20 J26 L26 L21 R20 W20
2 74N Le2 J27 L27 L23 P20 V20
2 75P L24 J28 L28 L25 T21 wa1
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 NO PO NO 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
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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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