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=== = nm Corporation eXpanded Programmable Logic Device XPLD™ Family
Data Sheet
Features B Expanded In-System Programmability (ispXP™)
. . . * |nstant-on capability
B Flexible Multi-Function Block (MFB) « Single chip convenience
Architecture , ) * |n-System Programmable via IEEE 1532
* SuperWIDE™ logic (up to 136 inputs) Interface

* Arithmetic capability
* Single- or Dual-port SRAM
* FIFO .

* Ternary CAM B Hiah Speed O "
. igh Speed Operation
W sysCLOCK™ PLL Timing Control « "4.0ns pin-to-pin delays, 300MHz fyax

¢ Multiply and divide between 1 and 32 « Deterministic timing
* Clock shifting capability

Infinitely reconfigurable via IEEE 1532 or
sysCONFIG™ microprocessor interface
Design security

* External feedback capability B Low Power Consumption
* Typical static power: 20 to 50mA (1.8V),
B syslO™ Interfaces 30 to 60mA (2.5/3.3V)

* LVCMOS 1.8, 2.5, 3.3V

i ¢ 1.8V core for low dynamic power
— Programmable impedance

— Hot-socketing B Easy System Integration
— Flexible bus-maintenance (Pull-up, pull- * 3.3V (5000MV), 2.5V (5000MB) and 1.8V
down, bus-keeper, or none) (5000MC) power supply operation
— Open drain operation * 5V tolerant I/O for LVCMOS 3.3 and LVTTL
e SSTL2,3(1&1l) interfaces
o HSTL (I, I, IV) » IEEE 1149.1 interface for boundary scan testing
e PCI 3.3 * syslO quick configuration
e GTL+ * Density migration
e LVDS ¢ Multiple density and package options
» LVPECL * PQFP and fine pitch BGA packaging
e LVTTL * Lead-free package options
Table 1. ispXPLD 5000MX Family Selection Guide
ispXPLD 5256MX | ispXPLD 5512MX | ispXPLD 5768MX |ispXPLD 51024MX
Macrocells 256 512 768 1,024
Multi-Function Blocks 8 16 24 32
Maximum RAM Bits 128K 256K 384K 512K
Maximum CAM Bits 48K 96K 144K 192K
sysCLOCK PLLs 2 2 2 2
tpp (Propagation Delay) 4.0ns 4.5ns 5.0ns 5.2ns
ts (Register Set-up Time) 2.2ns 2.8ns 2.8ns 3.0ns
tco (Register Clock to Out Time) 2.8ns 3.0ns 3.2ns 3.7ns
fuax (Maximum Operating Frequency) 300MHz 275MHz 250MHz 250MHz
System Gates 75K 150K 225K 300K
I/Os 141 149/193/253 193/317 317/381
Packages 208 PQFP
256 fpBGA 256 fpBGA 256 fpBGA
484 fpBGA 484 fpBGA 484 fpBGA
672 fpBGA
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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. Extra logic has also been included to allow efficient implementation of arithmetic functions. In addition,
sysCLOCK PLLs and syslO interfaces provide support for the system-level needs of designers.

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

The availability of 3.3, 2.5 and 1.8V versions of these devices along with the flexibility of the 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/0. 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 following modes. This provides
a flexible approach to implementing logic and memory that allows the designer to achieve the mix of functions that
are required for a particular design, maximizing resource utilization. The six modes supported by the 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 and the four global clock and reset signals. The array outputs
data along with certain control functions to the macrocells. Output signals can be routed internally for use else-
where in the device and to the syslO banks for output. Figure 2 shows the block diagram of the MFB. The various
configurations are described in more detail in the following sections.

Figure 2. MFB Block Diagram
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Table 12. ispXPLD 5000MX Supported I/O Standards

syslO Standard Nominal Vgco Nominal Vger Nominal V1t
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
CTT3.3 3.3V 1.5V 1.5V
CTT 25 2.5V 1.25V 1.25V
HSTL, Class | 1.5V 0.75V 0.75V
HSTL, Class IlI 1.5V 0.9v 0.75V
HSTL, Class IV 1.5V 0.9V 0.75V
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 - . —_
Receiver Supported with standard termination
Driver Supported with external resistor network
LVPECL - - —
Receiver Supported with termination

Control, Clock, sysCONFIG and JTAG Signals

Global clock pins support the same syslO standards as general purpose 1/0O. When required the Vggp signal is
derived from the adjacent bank. When differential standards are supported two adjacent clock pins are paired to
form the input. The TOE, PROGRAM, CFGO0 and DONE pins of the ispXPLD 5000MX device are the only pins that
do not have syslO capabilities. The JTAG TAP pins support only LVCMOS 3.3, 2.5 and 1.8V standards. The voltage
is controlled by V. These pins only support the LVTTL and LVCMOS standards applicable to the power supply
voltage of the device. The global reset global output enable pins are associated with Bank 2 and support all of the
syslO standards.

Hotsocketing

The I/0O on the ispXPLD 5000MX devices are well suited for those applications that require hot socketing capability,
when configured as LVCMOS or LVTTL. Hot socketing a device requires that the device, when powered down, can
tolerate active signals on the 1/0Os and inputs without being damaged. Additionally, it requires that the effects of the
powered-down device be 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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Absolute Maximum Ratings"??

ispXPLD 5000MC ispXPLD 5000MB/V
1.8V 2.5V/3.3V
Supply Voltage (V) - -+ v v v v -05t025V.. ... L -0.5t0 5.5V
PLL Supply Voltage (Vocep) - -+« v v ve oo -05t025V.. ... -0.5t0 5.5V
Output Supply Voltage (Veeo) - - -+« v v v e v e e -05t045V.. ... L, -0.5to 4.5V
IEEE 1149.1 TAP Supply Voltage (Vegy) - -+ -+ - - - -0.5t045V. .. ... ... -0.5t0 4.5V
Input Voltage Applied*® . .................... -0.5t055V.. ... Ll -0.5t0 5.5V
Storage Temperature . ... ......... ... . ..., -65t0150°C . .............. -65 to 150°C
Junction Temperature (T ;) with Power Applied ...-55t0150°C ............... -55 to 150°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is not implied (while programming, following the programming specifications).

2. Compliance with the Lattice Thermal Management document is required.

3. All voltages referenced to GND.

4. Overshoot and Undershoot of -2V to (V|ymax +2) volts not to exceed 6V is permitted for a duration of <20ns.
5. A maximum of 64 1/Os per device with V|y > 3.6V is allowed.

Recommended Operating Conditions

Symbol Parameter Min. Max. Units

Supply Voltage for 1.8V Devices (ispXPLD 5000MC) 1.65 1.95 \'%

Vee Supply Voltage for 2.5V Devices (ispXPLD 5000MB) 23 2.7 \
Supply Voltage for 3.3V Devices (ispXPLD 5000MV) 3 3.6 Vv

PLL Block Supply Voltage for PLL 1.8V Devices 1.65 1.95 \

Veep PLL Block Supply Voltage for PLL 2.5V Devices 2.3 2.7 \'%
PLL Block Supply Voltage for PLL 3.3V Devices 3 3.6 \Y

T Junction Temperature (Commercial Operation) 0 90 C
J Junction Temperature (Industrial Operation) -40 105 C

E2CMOS Erase Reprogram Specifications

Parameter Min. Max. Units
Erase/Reprogram Cycle' 1,000 — Cycles
1. Valid over commercial temperature range.

Hot Socketing Characteristics™?*%*

Symbol Parameter Condition Min. Typ. Max. Units
Ipk Input or I/O Leakage Current 0=V)=3.0V — +/-50 +/-800 uA
1. Insensitive to sequence of Vg and Voo when Voo = 1.0V. For Voo > 1.0V, Vg min must be present. However, assumes monotonic

rise/fall rates for Vo and Vo, provided (Vi - Vo) = 3.6V.
2. 0= VCC = VCC (MAX), 0= VCCO = VCCO (MAX)

3. Ipk is additive to Ipy, Ipp or Igy. Device defaults to pull-up until non-volatile cells are active.
4. LVTTL, LVCMOS only.
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
O=<Vin=(V -0.2v — — 10 A
. w'  |Input or I/O Leakage =Vin = Veco ) H
’ (VCCO -0.2V) < V|n = 3.6V —_— —_— 40 A
4 . 3.6V < VIN < 5.5V and _ _
IH Input High Leakage Current 3.0V = Voo < 3.6V 3 mA
Ipy® I/O Active Pullup Current 0=V|N=0.7Vceo -30 — -150 pA
IpD I/O Active Pulldown Current VL (MAX) < V|y = V|4 (MAX) 30 — 150 pA
IBHLS Bus Hold Low Sustaining Current |V,y = V,_ (MAX) 30 — — pA
IBHHS Bus Hold High Sustaining Current |V|y = 0.7 Vcco 30 — — pA
IBHLO Bus Hold Low Overdrive Current |0 < V)y = V|4 (MAX) — — 150 pA
IBHHO Bus Hold High Overdrive Current |0 <V |y = V| (MAX) — — 150 pA
VBHT Bus Hold Trip Points 0 < V|y = V|4 (MAX) Veeo * 0.35 — Veco ¥ 0.65| pA
Vv =3.3Y, 2.5V, 1.8V — 8 — f
C1 I/O Capacitance?® cco P
VCC =1.8V, V|o =0to VIH (MAX) — 8 — pf
Vv =3.3Y, 2.5V, 1.8V — 8 — f
Cc2 Clock Capacitance® cco P
VCC = 18V, V|O =0to V|H (MAX) —_— 8 — pf
V =3.3V, 2.5V, 1.8V — 8 — f
C3 Global Input Capacitance? cco P
Vee = 1.8V, Vg = 0 to V|, (MAX) — 8 — pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an 1/O with the output driver tristated. It is not measured
with the output driver active. Bus maintenance circuits are disabled.

2. Tp 25°C, f=1.0MHz

. Ipy on JTAG pins has a maximum of -175pA for 5512MX devices.

4. 5V tolerant inputs and I/Os should be placed in banks where 3.0V < Vo = 3.6V. The JTAG and sysCONFIG ports are not included for the
5V tolerant interface.

w
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Supply Current
Symbol | Parameter Condition | Min. Typ® | Max. | Units
ispXPLD 5256
Ve =3.3V, f = 1.0MHz — 26 — mA
lcc'? Operating Power Supply Current  [Vgc =2.5V, f = 1.0MHz — 26 — mA
Ve = 1.8V, f=1.0MHz — 16 — mA
Veeo = 3.3V, f = 1.0MHz, unloaded — 4 — mA
Standby Power Supply Current — — — —
lcco (per /O Bank) Veceo = 2.5V, f = 1.0MHz, unloaded 4 mA
Veeo = 1.8V, f = 1.0MHz, unloaded — 3 — mA
S c Veep = 3.3V, f = 10MHz — 11 — mA
PLL Power Supply Current — — — —
lCCP (per PLL Bank) VCCP = 25V, f=10MHz 11 mA
VCCP = 18V, f=10MHz —_— 3 —_— mA
s VCCJ =3.3V — 1 — mA
tandby IEEE 1149.1 TAP Power — — —
locy Supply Current Veey =28V ! mA
VCCJ =1.8V — 1 — mA
ispXPLD 5512
Vee = 3.3V, f= 1.0MHz — 33 — mA
lcc'® Operating Power Supply Current [V = 2.5V, f = 1.0MHz — 33 — mA
Vee =1.8V, f=1.0MHz — 22 — mA
Veeo = 3.3V, f = 1.0MHz, unloaded — 4 — mA
Standby Power Supply Current - - — —
lCCO (per /O Bank) VCCO = 25V, f= 10MHZ, unloaded 4 mA
Veeo = 1.8V, f = 1.0MHz, unloaded — 3 — mA
Veep = 3.3V, f = 10MHz — 11 — mA
PLL Power Supply Current - - — —
lCCP (per PLL Bank) VCCP = 25V, f=10MHz 11 mA
Veep = 1.8V, f = 10MHz — 3 — mA
VCCJ =3.3V — 1 — mA
Standby IEEE 1149.1 TAP Power —
lecy Supply Current Veey =25V — ! — mA
VCCJ =1.8V — 1 — mA
ispXPLD 5768
Vee = 3.3V, f = 1.0MHz — 40 — mA
lcc'? Operating Power Supply Current  [Vgc = 2.5V, f = 1.0MHz — 40 — mA
Vee = 1.8V, f=1.0MHz — 30 — mA
Veeo = 3.3V, f = 1.0MHz, unloaded — 4 — mA
Standby Power Supply Current — — — —
lCCO (per /O Bank) VCCO =25V, f= 1.0MHz, unloaded 4 mA
Veceo = 1.8V, f = 1.0MHz, unloaded — 3 — mA
VCCP = 33V, f=10MHz —_— 11 —_— mA
PLL Power Supply Current — — — —
lCCP (per PLL Bank) VCCP =2.5YV, f=10MHz 11 mA
Veep = 1.8V, f = 10MHz — 3 — mA
VCCJ =3.3V — 1 — mA
Standby IEEE 1149.1 TAP Power _ — —
lecy Supply Current Veoy =25V ! mA
VCCJ =1.8V — 1 — mA
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ispXPLD 5000MX Family External Switching Characteristics %3

Over Recommended Operating Conditions

-4 -45 -5 -52 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Data Propagation Delay, . . . . .
tpp 5-PT Bypass 4.0 45 5.0 5.2 75 | ns
tpp_pPTSA Data propagation delay — 4.8 — 5.7 — 6.0 — 6.5 — 9.5 ns
MFB Register Setup Time _ _ _ _ _
s Before Clock, 5-PT Bypass | 22 28 28 3.0 4.5 ns
MFB Register Setup Time
ts_pTsA Before Clock 25 — 3.1 — 3.1 — 3.6 — 5.5 — ns
MFB Register Setup Time
tsir Before Clock, Input Register | 1.0 — 1.0 — 1.0 — 0.5 — 1.7 — ns
Path
MFB Register Hold Time
g Before Clock, 5-PT Bypass | 00 | — | 00 | — | 00 ) — 100 ) — 1 00} — ) ns
MFB Register Hold Time
tH_PTSA Before Clock 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
MFB Register Hold Time
thir Before Clock, Input Register | 0.5 — 0.5 — 0.5 — 1.0 — 1.3 — ns
Path
MFB Register Clock-to-Out-
tco put Delay — | 28| — |80 | — | 32| — |37 | — | 50| ns
External Reset Pin to Output
R Delay — 4.0 — 4.5 — 5.0 — 5.0 — 7.5 ns
trw Reset Pulse Duration 1.8 — 1.8 — 1.8 — 2.0 — 3.0 — ns
Input to Output Local Product
YpToE/DIS Term Output Enable/Disable | — 60| — |70} — 75 ) — | 85 — 1105 ns
Input to Output Shared
tsPTOEDIS Product Term Output Enable/| — 6.0 — 7.0 — 7.5 — 8.5 — | 105 | ns
Disable
Global OE Input to Output . . . . .
tGOE/DlS Enable/Disable 4.5 5.5 5.5 6.5 7.5 ns
tcw Clock Width, High or Low 1.5 — 1.5 — 1.5 — 1.8 — 2.5 — ns
Gate Width Low (for Low
tew Transparent) or High (for 15 — 15 — 15 — 1.8 — 25 — ns
High Transparent)
Input Register Clock Width, . . . . .
twir High or Low 1.5 1.5 1.5 1.8 25 ns
Clock-to-Out Skew, Block
tskew Level — 0.6 — 0.6 — 0.6 — 0.6 — 1.0 ns
4 Clock Frequency with . . . . .
fmax Internal Feedback 300 275 250 250 150 | MHz
Clock Frequency with
fuax (Ext.) External Feedback, — | 200 | — | 171 — | 166 | — | 149 | — | 105 | MHz
1/ (tS + tco)
fuax (Tog) | Siock Frequency Max — |33 | — |33 | — |33 | — | 277 | — | 200 | MHz
oggle
s |Clock Frequency to CAM . . . . .
fuax (CAMC) (Configure Mode) 280 280 230 230 168 | MHz
s |Clock Frequency to CAM . . . . .
fuax (CAM) (Compare Mode) 150 150 150 135 90 | MHz
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ispXPLD 5000MX Family External Switching Characteristics (Continued)’?%3

Over Recommended Operating Conditions

-4 -45 -5 -52 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Clock Frequency to RAM in:
Single Port Mode — 155 — 155 — 155 — 155 — 93 | MHz
fuax (RAM)®
Dual Port Mode — | 185 | — | 165 | — | 155 | — | 165 | — 93 | MHz
Pseudo Dual Port Mode — | 180 | — | 180 | — | 160 | — | 160 | — | 106 | MHz
fuax (FIFO)® | Clock Frequency to FIFO — |25 | — |220| — | 210 | — | 210 | — | 132 | MHz
tPwR_ON Power-on Time — 200 — 200 — 200 — 200 — 200 ps
Timing v.1.8

. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate timing for other standards.
. Measured using standard switching circuit, global routing loading of 1, worst case PTSA loading and 1 output switching.

. Pulse widths and clock widths less than minimum will cause unknown behavior.

. Standard 16-bit counter using GRP feedback.

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

a b~ =
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ispXPLD 5000MX Family Internal Switching Characteristics

Over Recommended Operating Conditions

Base -4 -45 5 -52 -75
Parameter Description Parameter | Min. |Max. Min. |Max. Min. |Max. Min. |Max. Min. | Max. | Units
In/Out Delays
tiN Input Buffer Delay — — (070| — |091| — |09 | — [111| — [1.30]| ns
taCLK IN Bt D PLt — — |o40| — |035| — |035| — |035| — |055] ns
thsT gg‘l’gj" RESET Pin — — 377 — |424| — |4a71| — |471| — |707] ns
taoE g'gl’;’)"j" OE Pin — — 198 | — |266| — |234| — [287| — [327 ns
taur gﬁ't%{]t”ggf‘;g:‘ — — |[116| — |[130| — |145| — |160| — |217| ns
tEN Output Enable Time — — |252| — |284| — |316| — |363| — |[423| ns
Output Disable
tois b — — |192| — |240| — |240| — |240| — [360] ns
Routing Delays
trouTE Delay through SRP — — 195 — |206| — |234| — [224| — |3.66| ns
Input Buffer to
tiNREG Macrocell Register — — |060| — |060| — |0B0| — |047| — [163| ns
Delay
Product Term
tpTsA Sharing Aray Delay| — |050| — |050| — |053| — [083| — [1.34] ns
trek B‘;?;;a' Feedback — — |019| — |002| — |039| — |003| — |0.60]| ns
taoLk gfg;' Clock Tree — — |o052| — |082| — |072| — |082| — |078]| ns
tBCLK g':f;'; PT Clock — — |o12| — |o014| — [015| — |015| — |023] ns
tpTCLK g:&,“e” PTClock | _ — |o12| — |o014| — [015| — |015| — |023] ns
Programmable PLL
tpLL DELAY Delgy Increment — — 1030 — |03 — |030| — |030| — [0.30]| ns
tsh B':I‘;'; PT Reset — — |o72| — |081| — |090| — |094| — [1.35| ns
tprsh M:gg?‘g’;'la'? Set — — |o60| — [075| — |075| — |075| — |1.13 | ns
tLpTOE g:g;ce" PTOE — — |083| — [119| — [1.04| — |152| — [1.31| ns
tspTOE gi?ar;‘em PTOE — — o8| — 119 — [1.04| — |[152| — [131| ns
tosa %2@“&2&‘;}””9 — — |o80| — |090| — |[100] — |[1.00] — |150] ns
tpTOE Global PT OE Delay — — |083| — |104| — |104| — [1.04| — |[156]| ns
5-PT Bypass
tppB Propagation Delay — — |o20| — [023] — |025| — |025| — |038| ns
Macrocell
tppI Propagation Delay — — 050 — |093| — |072| — [072| — [1.04] 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.|Max. Min.|Max. Units
Registered Delays
D-Register Setup
ts Time. Global Clock — 028 — |03 | — [035| — |055| — [052| — | ns
D-Register Setup
ts pr Time. PT Clock — -013|{ — |-0.11| — |-0.10| — |[-0.10| — |-0.07| — | ns
D-Register Hold
ty Time — 190| — |256| — |250| — |240| — |400| — | ns
teoi Pegister Glock to — — lo72| — |103]| — [068| — 093] — |150]| ns
toes Clock Enable Setup — 107 — [120] — [133] — [133] — |200| — | ns
ime
togmi ?.'°°kE”ab'e Hold — 000 — |000| — |000| — |000| — |000| — | ns
ime
D-Input Register
tsir Setup Time, Global — 0o66| — (020 — |053| — |012| — [0.08| — ns
Clock
D-Input Register
tsir_PT Setup Time, PT — 042 — (037 — |034| — |034| — |022| — ns
Clock
D-Input Register
thir Hold Time, Global — 084 | — |13 | — (101 | — |14 | — [291| — | ns
Clock
D-Input Register
thir_pT Hold Time, PT — 000 — |000| — (000 — |000| — [0.00| — | ns
Clock
Latched Delays
tgL catch Setup Time, —  |o18| — |000| — [000] — [000| — [000| — | ns
tsL pr Lateh Setup Time, _ 018 | — |000| — |000| — |000| — |034| — | ns
thL Latch Hold Time — -0.06| — |[000| — |000| — [0.00| — |-0.03] — | ns
teor Latch Gate to OSA — — |007| — |008| — |008| — |008| — |0.13]| ns
ime
Propagation Delay
tepLi through Latch to — — |052| — |058| — |065| — [065| — [0.97| ns
OSA Transparent
Reset and Set Delays
Asynchronous
tsRi Reset or Setto OSA — — |023| — |026| — |029| — |029| — |043| ns
Delay
Asynchronous
tsrR Reset or Set — — |042| — |047| — |0B3| — [055| — [0.79| ns
Recovery
eXtended Function Routing Delays
Delay through SRP
tROUTEMF when Implementing — — |200| — |225| — |251| — |261| — |3.76| 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. | Max. | Min. | Max. | Units
Additional Delay for
tcasc PT Cascading — — (071 — |08 | — |089| — [092| — [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 — — 1010 — (011| — |013| — |013| — | 019 | ns
Macro-Cell
Routing Delay for
tFLAG Extended Function — — |262| — |294| — |327| — |340| — [491| ns
Flags
Additional Flag tFLAGFULL'
Delay when tFLAGAFULL, | _ _ _ _ _
tFLAGEXP EXpanding Data tFLAGEMPTY, 2.57 2.89 3.21 3.34 4.82 ns
Widths tELAGAEMPTY
tsum Counter Sum Delay tpTsa — |08 — [090| — |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| — [066| — |069| — |099| ns
Additional Delay for
tINDIO the Input Register thREG —_ 0.50 — 0.56 — 0.63 — 0.65 — 0.94 ns
tPLL_SEC_DELA Secondary PLL _ _ _ _ _
v OUtpUt Delay tPLL_DELAY 0.91 0.91 0.91 0.91 0.91 ns
YNEXP MFB Input Extender trouTE — |062| — (070 — |078| — |081| — |1.16| ns
Input and Output Buffer Delays
t Input Buffer Selec- tGCLK IN, th, ns
101 tion Adder taoE. RsT ,
: Refer to syslO Adjuster Tables
t Output Buffer t ns
100 Selection Adder BUF
FIFO
Write Data Setup
triIFowcLKs before Write Clock — -027| — |-027| — |-022| — |-022| — |-0.21| — ns
Time
Write Data Hold
tF|FOWCLKH after Write Clock —_— -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns
Time
Opposite Clock
tFIFOGLKSKEW ngle Delay — — |140| — |140| — |176| — |176| — |1.83]| ns
Write Clock 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
tFlFOAEMPTY 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

Base -4 -45 -5 -52 -75
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

Write-Enable setu

tFIFOWES before Write C|OCkp —_— 2.33 —_— 2.33 —_— 2.91 —_— 2.91 —_— 3.03 —_— ns
Write-Enable hold

tFlFOWEH after Write Clock —_— -2.95 —_— -2.95 —_— -2.36 —_— -2.36 —_— -2.27 —_— ns
Read-Enable setu

tFlFORES before Read ClOCkp —_— 2.69 —_— 2.35 —_— 2.79 —_— 2.38 —_— 414 —_— ns
Read-Enable hold

tFIFOREH after Read Clock —_— -3.17 —_— -3.17 —_— -2.53 —_— -2.53 —_— -2.44 —_— ns

tFIFORSTO Bgff; to Output — — |330| — |330| — [413| — [413| — |429] ns

t Reset Recovery 1.20 1.20 1.50 1.50 1.56

FIFORSTR Time — . — . — . — . — . — ns

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

{EIFORCLKO gﬁf‘%gg’;k to FIFO — — |373| — |373| — |466| — |466| — |484]| ns

CAM - Update Mode
Memory Select

tcammiss Setup befors CLK —  |140| — |o70| — |150| — [140| — [144| — | ns

tcAMMSH Memoty Select —  |-001] — |-001] — |-001| — [-001| — [-001| — | ns
Enable Mask

tCAMENMSKS Register Setup — -0.27| — |[-027| — |-022| — |-0.22| — |-0.21| — ns
Time before CLK
Enable Mask

tCAMENMSKH Register Setup — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns
Time after CLK
Address Setu

tcamADDS Time before Cplock — 027 — |-027| — |-022| — |-022| — [-021| — | ns

toAMADDH | aress Hlold Time —  |o01| — |-001| — |-001] — [-001] — [-001] — | ns
Data Setup Time

(CAMDATAS | pefere Clock —  |-041| — |-041| — |-033| — |-083| — [-031| — | ns

toamDATAH | SOIG Time —  |-001] — [-001] — |-001| — [-001| — [-001| — | ns
“Don’t Care” Setu

tcampcs Time before Cloclf — -027| — |-027| — |-022| — |-022| — |-0.21| — ns
“Don’t Care” Hold

tcAMDCH Time after Clock — -0.01| — |-0.01| — |-0.01| — |-0.01| — [-0.01| — ns

toAMRWS P/ Setup Time —  |027| — |-027| — |-022| — |-022| — [-021| — | ns
R/W Enable Hold

tcAMRWH Time after Clock — -0.01| — |-0.01| — |-0.01| — |-0.01| — [-0.01| — ns
Clock Enable Setu

tCAMCES Time before ClOCkp —_— 1.55 —_— 1.55 —_— 1.94 —_— 1.94 —_— 2.02 —_— ns
Clock Enable Hold

tCAMCEH Time after Clock —_— -2.95 —_— -2.95 —_— -2.36 —_— -2.36 —_— -2.27 —_— 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. | Max. | Min. | Max. | Units
Write Mask

tCAMWMSKS Register Setup — -0.27| — |-027| — |-022| — |-022| — |-0.21| — ns
Time before Clock
Write Mask

tCAMWMSKH Register Setup — -001| — |(-001| — |-0.01| — |-0.01| — |-0.01| — ns
Time after Clock
Reset to CAM

tcammsTO Output Delay — — 830 — [330| — [413| — |413| — |429| ns

toamrsTn | oot Recovery — 120 — (120 — |150| — |[150| — |156| — | ns
ime

tcAMRSTPW Reset Pulse Width — 014| — |014| — |018| — |018| — |0.19| — ns

CAM - Compare Mode
Data Setup Time

tcAMDATAS before Clock — -041| — |-041| — |-033| — |-0.33| — |-0.31| — ns
Data Hold Time

tcAMDATAH after Clock — -0.01| — |-0.01| — |-0.01| — |-0.01| — [-0.01| — ns
Enable Mask

tCAMENMSKS Register Setup — -0.27| — |-027| — |[-022| — |-022| — |-0.21| — ns
Time before Clock
Enable Mask

tCAMENMSKH Register Setup — -001| — (-001| — |-0.01| — |-0.01| — |-0.01| — ns
Time after Clock
CAM Width

tcamcasc Expansion Delay — — |040| — |040| — |050| — |050| — |051] ns
Clock to Output

tcamco (Address Out) — — | 619| — |613| — |681| — |661| — |[9.63]| ns
Delay

toaumarcy | 210K to Mateh Flag — — |e19| — |613| — |607| — |661| — [1022| ns
Delay
Clock to Multi-

tCAMMMATCH Match Flag Delay —_— —_— 5.50 —_— 5.50 —_— 6.38 —_— 6.38 —_— 7.72 ns

toavrsTRLAG | SAM Resetto Flags — — |316| — [316| — [395| — |395| — |4.11] ns
Delay

Single Port RAM

tspaDDDATA | L0dress to Data — — |597| — |597| — |597| — |597| — |776]| ns
Delay
Memory Select

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

tspMsSH Hold time after — -001| — (-001| — |-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

tSPADDS before Clock Time — -0.27 — -0.27 — -0.27 — -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

-75

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

tsprws

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

3.30

3.30

3.30

3.30

4.29

ns

tsprSTR

Reset Recovery
Time

1.20

1.20

1.20

1.20

1.56

ns

tsprsTPW

Reset Pulse Width

0.14

0.14

0.14

0.14

0.19

ns

Pseudo Dual Port RAM

troPMSS

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 Read 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

trDPWCES

Clock Enable Setup
before Write Clock
Time

1.87

1.87

2.34

2.34

2.43

ns

teDPWCEH

Clock Enable Hold
time after Write
Clock Time

-2.95

-2.95

-2.36

-2.36

-2.27

ns

tPDPRADDS

Read Address
Setup before Read
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPDPRADDH

Read Address Hold
after Read Clock
Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

troPWADDS

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. | Max. | Min. | Max. | Units
T—— RV rold time after —  Jw01| — |-001| — |-001| — |-001| — [-001] — | ns
troppaTAs | aiia SO before —  |027| — |-027| — |-022| — |-022| — [-021| — | ns
teopparan | aoa Hold fime after —  Jw01| — [-001| — |-001| — |-001| — [-001] — | ns
Read Clock to
tPDPRCLKO OUtpUt Delay — —_— 5.08 —_— 5.02 —_— 5.66 —_— 5.45 —_— 8.54 ns
Opposite Clock
tPDPCLKSKEW C;’fle Dolay — 140 | — |140| — |176| — [1.76| — |[183| — | ns
Reset to RAM
tPDPRSTO OUtpUt Delay — —_— 3.30 —_— 3.30 —_— 4.13 —_— 4.13 —_— 4.29 ns
toDPRSTR .Fr*i?ns'gt Recovery — 120 — |120] — |150| — [150| — [156| — | ns
tpDPRSTPW Reset Pulse Width — 014| — |014| — |018| — |0.18| — [0.19| — ns
Dual Port RAM
Memory Select A
tbpMsAs Setup Before R’'W A — -0.27| — |-027| — |-027| — |-027| — |-0.21| — ns
Time
Memory Select
tbPMSAH Hold time after R/W — -0.01| — |-001| — |-0.01| — [-0.01| — |-0.01| — ns
A Time
Clock Enable A
tbPCEAS Setup before Clock — 372| — |872| — [372| — |372| — |484| — | ns
ATime
Clock Enable A
tDPCEAH Hold time after — 295 — |-295| — |-295| — [-295| — |-227| — ns
Clock A Time
Address A Setup
tDPADDAS before Clock A Time —_— -0.27 — -0.27 — -0.27 — -0.27 — -0.21 — ns
Address A Hold
tDPADDAH time after Clock A — -0.01| — |-001| — |-0.01| — |[-0.01| — |-0.01| — ns
Time
R/W A Setup before
tbPRWAS Clock A Time — -027( — |-027| — |-027| — |-027| — [-0.21| — ns
R/W A Hold time
tDPRWAH after Clock A Time — -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns
Write Data A Setup
tDPDATAAS before 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 Setup Before R/'W B — -0.27| — |-027| — |-027| — |-027| — |-0.21| — ns
Time
Memory Select
tbPMsBH Hold time after R/W — -0.01|{ — |-001| — |-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. | Max. | Min. | Max. | Units

Clock Enable B

topcess Setup before Clock — 233| — |233| — |233| — |2833| — [3.03| — | ns
B Time
Clock Enable Hold

tbpCcEBH B after Clock B — 295 — [-295| — |-295| — |-295| — |-227| — ns
Time
Address B Setu

tDPADDBS bofore Clock BTmel  — -027| — |-027| — [-027| — |-027| — [-021| — | ns
Address B Hold

tDPADDBH time after Clock B — -0.01| — |-001| — |-0.01| — |[-0.01| — |-0.01| — ns
Time

tOPRWBS PV B Solup before — -027| — |-027| — [-027| — |-027| — [-021| — | ns
R/W B Hold time

tDPRWBH after Clock B Time —_— -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns
Write Data B Setu

tDPDATABS before Clock B TerEI)e —_— -0.27 —_— -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

tbPRCLKAO Output Delay — — | 597| — |592| — |586| — |565| — |[9.86| ns
Read Clock B to

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

tDPCLKSKEW C}‘/’Se Dolay — 140 | — [140| — |140| — [140| — [183| — | ns

topRSTO gﬁfg&tt%gg\y — — |330| — |330| — [330| — |3830| — |429 ns

tOPRSTR .Fr*i?ns'gt Recovery — 120 — [120| — [120| — [120| — [156| — | ns

toPRSTPW Reset Pulse Width — 014| — |014| — |014| — |014| — [0.19| — ns

Timing v.1.8

1. The PT-delay to clock of RAM/FIFO/CAM should be tgc| g instead of tprc k.
2. The PT-delay to set/reset of RAM/FIFO/CAM should be tggg instead of tprgr.
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ispXPLD 5000MB (2.5V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage (V) | tpp (ns) Package P(!:IguB:tl ! /0 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 25 7.5 Lead-free fpBGA| 256 141 C
LC5512MB-45QN208C 512 25 4.5 Lead-free PQFP | 208 149 C
LC5512MB-75QN208C 512 25 7.5 Lead-free PQFP | 208 149 C
LC5512MB LC5512MB-45FN256C 512 2.5 4.5 Lead-free fpBGA| 256 193 C
LC5512MB-75FN256C 512 25 7.5 |Lead-free fpBGA| 256 193 C
LC5512MB-45FN484C 512 25 45 |Lead-free fpBGA| 484 253 C
LC5512MB-75FN484C 512 25 7.5 |Lead-free fpBGA| 484 253 C
LC5768MB-5FN256C 768 25 5.0 |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 fpBGA 484 317 C
LC5768MB-75FN484C 768 25 7.5 |Lead-free fpBGA| 484 317 C
LC51024MB-52FN484C 1024 25 5.2 |Lead-free fpBGA| 484 317 C
LC51024MB LC51024MB-75FN484C 1024 2.5 7.5 Lead-free fpBGA 484 317 C
LC51024MB-52FN672C 1024 25 5.2 |Lead-free fpBGA| 672 381 C
LC51024MB-75FN672C 1024 25 7.5 |Lead-free fpBGA| 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-75FN2561 256 2.5 7.5 Lead-free fpBGA 256 141 |
LC5512MB-75QN208I 512 25 7.5 Lead-free PQFP | 208 149 I
LC5512MB |LC5512MB-75FN256I 512 2.5 7.5 Lead-free fpBGA 256 193 |
LC5512MB-75FN4841 512 2.5 7.5 Lead-free fpBGA 484 253 |
LC5768MB-75FN256| 768 25 7.5 |Lead-free fpBGA| 256 193 I
LC5768MB LC5768MB-75FN4841 768 2.5 7.5 Lead-free fpBGA 484 317 |
LC51024MB-75FN4841 1024 2.5 7.5 Lead-free fpBGA 484 317 |
LC51024MB LC51024MB-75FN672I 1024 25 7.5 |Lead-free fpBGA| 672 381 I
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 fopBGA| 256 141 C
LC5256MV-75FN256C 256 3.3 7.5 |Lead-free fpBGA| 256 141 C
LC5512MV-45QN208C 512 3.3 45 Lead-free PQFP | 208 149 C
LC5512MV-75QN208C 512 3.3 7.5 Lead-free PQFP | 208 149 C
LC5512MV LC5512MV-45FN256C 512 3.3 45 |Lead-free fpBGA| 256 193 C
LC5512MV-75FN256C 512 3.3 7.5 Lead-free fpBGA| 256 193 C
LC5512MV-45FN484C 512 3.3 4.5 Lead-free fpBGA 484 253 C
LC5512MV-75FN484C 512 3.3 7.5 |Lead-free fpBGA| 484 253 C
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