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Features

m  High Density
« 768 to 1,024 macrocells
* 196 to 384 1/Os

m sysCLOCK™ PLL -Timing Control
+ Multiply and divide factors between 1 and 32
* Clock shifting capability £ 3.5ns in 500ps steps
» Multiple output frequencies
+ External feedback capability for board-level
clock deskew
+ LVDS/LVPECL clock input capability

m  High Speed Logic Implementation
+ SuperWIDE 68-input logic block
» Up to 160 product terms per output
+ Hierarchical routing structure provides fast inter-
connect

m  syslO™ Capability
+ LVCMOS 1.8, 2.5 and 3.3

« LVTTL

« SSTL2 (1& 1)

« SSTL3 (1&1)

« CTT3.3,CTT 25
« HSTL (1 & IlI)

« PCI-X, PCI 3.3

« GTL+

« AGP-1X

+ 5V tolerance
» Programmable drive strength

Table 1. ispMACH 5000VG Family Selection Guide

m Ease of Design
* Product term sharing
» Extensive clocking and OE capability

m Easy System Integration

+ 3.3V power supply

+ Hot socketing

* Input pull-up, pull-down or bus-keeper

» Open drain capability

+ Slew rate control

» Macrocell-based power management

» |[EEE 1149.1 boundary scan testable

+ In-system programmable via IEEE 1532 ISC
compliant interface

ispMACH 5000VG Introduction

The ispMACH 5000VG represents the third generation
of Lattice’s SuperWIDE CPLD architecture. Through
their wide 68-input blocks, these devices give signifi-
cantly improved speed performance for typical designs
over architectures with fewer inputs.

The ispMACH 5000VG takes the unique benefits of the
SuperWIDE architecture and extends it to higher densi-
ties referred to as SuperBIG, by using the combination
of an innovative product term architecture and a two-
tiered hierarchical routing architecture. Additionally,
sysCLOCK and syslO capabilities have been added to
maximize system-level performance and integration.

ispMACH ispMACH
5768VG 51024VG
Macrocells 768 1,024
User I/0O Options 196/304 304/384
tpp (NS) 5.0 5.0
tg — Set-up with 0 Hold (ns) 3.0 3.0
tco (ns) 4.4 4.4
fuax (MHz) 178 178
Supply Voltage (V) 3.3V 3.3V
Package 256-ball fpBGA 484-ball fpBGA
484-ball fpBGA 676-ball fpBGA

www.latticesemi.com

5kvg_09
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Figure 1. Functional Block Diagram
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Overview

The ispMACH 5000VG devices consist of multiple SuperWIDE 68-input, 32-macrocell Generic Logic Blocks
(GLBs) interconnected by a tiered routing system. Figure 1 shows the functional block diagram of the ispMACH
5000VG. Groups of four GLBs, referred to as segments, are interconnected via a Segment Routing Pool (SRP).
Segments are interconnected via the Global Routing Pool (GRP.) Together the GLBs and the routing pools allow
designers to create large designs in a single device without compromising performance.

Each GLB has 68 inputs coming from the SRP and contains 163 product terms. These product terms form groups
of five product term clusters, which feed the PT sharing array or the macrocell directly. The ispMACH 5000VG
allows up to 160 product terms to be connected to a single macrocell via the product term expanders and PT Shar-
ing Array.

The macrocell is designed to provide flexible clocking and control functionality with the capability to select between
global, product term and block-level resources. The outputs of the macrocells are fed back into the switch matrices
and, if required, the syslO cell.

All I/Os in the ispMACH 5000VG family are syslOs, which are split into four banks. Each bank has a separate 1/0
power supply and reference voltage. The syslO cells allow operation with a wide range of today’s emerging inter-
face standards. Within a bank, inputs can be set to a variety of standards, providing the reference voltage require-
ments of the chosen standards are compatible. Within a bank, the outputs can be set to differing standards,
providing the 1/0O power supply voltage and the reference voltage requirements of the chosen standard are compat-
ible. Support for this wide range of standards allows designers to achieve significantly higher board-level perfor-
mance compared to the more traditional LVCMOS standards.
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The ispMACH5000VG devices also contain sysCLOCK Phase Locked Loops (PLLs) that provide designers with
increased clocking flexibility. The PLLs can be used to synthesize new clocks for use on-chip or elsewhere within
the system. They can also be used to deskew clocks, again both at the chip and system levels. A variable delay line
capability further improves this and allows designers to retard or advance the clock in order to tune set-up and
clock-to-out times for optimal results. The ispMACH 5000VG Family Selection Guide (Table 1) details the key
attributes and packages for the ispMACH 5000VG devices.

ispMACH 5000VG Architecture

The ispMACH 5000VG Family of In-System Programmable High Density Logic Devices is based on segments con-
taining four Generic Logic Blocks (GLBs) and a hierarchical routing pool (GRP) structure interconnecting the seg-
ments. A segment routing pool (SRP) connects each GLB in a segment allowing the maximum flexibility and
speed.

Outputs from the GLBs drive the Segment Routing Pool (SRP) and the Global Routing Pool (GRP). Enhanced
switching resources are provided to allow signals in the Segment Routing Pool to drive any or all the GLBs in the
segment. Optimal switching is provided to allow all signals in the Global Routing Pool to be routed to any or all
SRPs. This mechanism allows fast, efficient connections across the entire device.

Segment

Each segment contains four GLBs and a segment routing pool (SRP). Each GLB has 32 internal feedback outputs
and 16 external feedback outputs, for a total of 48 outputs from each GLB feeding the SRP. The SRP contains up to
384 signals, 48 from each GLB and 192 from the GRP, with full routing capability. This routing scheme maximizes
the flexibility and speed of the device without sacrificing the routing.

Figure 2. Segment
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Generic Logic Block

Each GLB contains 32 macrocells and a fully populated, programmable AND-array with 160 logic product terms
and three control product terms. The GLB has 68 inputs from the Segment Routing Pool, which are available in
both true and complement form for every product term. The three control product terms are used for shared reset,
clock and output enable functions. Figure 3 shows the structure of the GLB from the macrocell perspective. This is
referred to as a macrocell slice. There are 32 macrocell slices per GLB.

AND-Array

The programmable AND-Array consists of 68 inputs and 163 output product terms. The 68 inputs from the SRP 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 163 output product terms via a wired AND. Each of the 160 logic product terms feed the Dual-
OR Array with the remaining three control product terms feeding the Shared PT Clock, Shared PT Reset and
Shared PT OE. Every set of five product terms from the 160 logic product terms forms a product term cluster start-
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Figure 3. Macrocell Slice
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Figure 4. AND-Array
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ing with PTO. There is one product term cluster for every macrocell in the GLB. In addition to the three control prod-
uct terms, the first, third, fourth and fifth product terms of each cluster can be used as a PTOE (output macrocells
only), PT Clock, PT Preset and PT Reset, respectively. Figure 4 is a graphical representation of the AND-Array.
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Enhanced Dual-OR Array

To facilitate logic functions requiring a very large number of product terms, the ispMACH 5000VG architecture has
been enhanced with an innovative product term expander capability. This capability is embedded in the Dual-OR
Array. The Dual-OR Array consists of 64 OR gates. There are two OR gates per macrocell in the GLB. These OR
gates are referred to as the Expandable PTSA OR gate and the PTSA-Bypass OR gate.

The PTSA-Bypass OR gate receives its five inputs from the combination of product terms associated with the prod-
uct term cluster. The PTSA-Bypass OR gate feeds the macrocell directly for fast narrow logic. The Expandable
PTSA OR gate receives five inputs from the combination of product terms associated with the product term cluster.
It also receives an additional input from the Expanded PTSA OR gate of the N-7 macrocell, where N is the number
of the macrocell associated with the current OR gate. The Expandable PTSA OR gate feeds the PTSA for sharing
with other product terms and the N+7 Expandable PTSA OR gate. This allows cascading of multiple OR gates for
wide functions. There is a small timing adder for each level of expansion. Figure 5 is a graphical representation of
the Enhanced Dual-OR Array.

Figure 5. Enhanced Dual-OR Array
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Product Term Sharing Array

The Product Term Sharing Array (PTSA) consists of 32 inputs from the Dual-OR Array (Expandable PTSA OR) and
32 outputs directly to the macrocells. Each output is the OR term of any combination of the seven Expandable
PTSA OR terms connected to that output. Every Nth macrocell is connected to N-3, N-2, N-1, N, N+1, N+2 and
N+3 PTSA OR terms via a programmable connection. This wraps around the logic, Macrocell 0 gets its logic from
29, 30, 31, 0, 1, 2, 3. The Expandable PTSA OR used in conjunction with the PTSA allows wide functions to be
implemented easily and efficiently. Without using the Expandable PTSA OR capability, the greatest number of
product terms that can be included in a single function with one pass of delay is 35. Figure 6 shows the graphical
representation of the PTSA.

Figure 6. Product Term Sharing Array
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Macrocell

The 32 registered macrocells in the GLB are driven by the 32 outputs from the PTSA or the PTSA bypass. Each
macrocell contains a programmable XOR gate, a programmable register/latch flip-flop and the necessary clocks
and control logic to allow combinatorial or registered operation.

The macrocells each have two outputs, which can be fed to the SRP, GRP and I/O cell. This dual or concurrent out-
put capability from the macrocell gives efficient use of the hardware resources. One output can be a registered
function for example, while the other output can be an unrelated combinatorial function. A direct register input from
the I/O cell facilitates efficient use of the macrocell to construct high-speed input registers.

Macrocell registers can be clocked from one of several global or product term clocks available on the device. A glo-
bal and product term clock enable is also provided, eliminating the need to gate the clock to the macrocell registers
directly. Reset and preset for the macrocell register is provided from both global and product term signals. The
macrocell register can be programmed to operate as a D-type register or a D-type latch. Figure 7 is a graphical rep-
resentation of the ispMACH 5000VG macrocell.
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Figure 7. Macrocell
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1/0 Cell

The I/0 cell of the ispMACH 5000VG device provides a high degree of flexibility. It includes the syslO feature and
an enhanced output enable MUX for optimal performance both on- and off-chip. The syslO feature allows I/O cells
to be configured to different I/O standards, drive strengths and slew rates. The enhanced output enable MUX pro-
vides up to 14 different output enable choices per I/O cell.

The 1/O cell contains an output enable (OE) MUX, a programmabile tri-state output buffer, a programmable input
buffer, a programmable pull-up resistor, a programmable pull-down resistor and a programmable bus-keeper latch.
The 1/O cell receives its input from its associated macrocell. The 1/O cell has a feedback line to its associated mac-
rocell and a direct path to the GRP and SRP.

The output enable (OE) MUX selects the OE signal per I/O cell. The inputs to the OE MUX are the four Shared
PTOE signals, PTOE and the two GOE signals. The OE MUX also has the ability to choose either the true or
inverse of each of these signals. The output of the OE MUX goes through a logical AND with the TOE signal to
allow easy tri-stating of the outputs for testing purposes.

The four shared PTOE signals are derived from PT163 of each GLB in the segment. The PTOE signal is derived
from the first product term in each macrocell cluster, which is directly routed to the OE MUX. Therefore, every 1/O
cell can have a different OE signal. Figure 8 is a graphical representation of the I/O cell.
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Figure 8. 1/0 Cell
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syslO Capability

The ispMACH 5000VG devices are divided into four syslO banks, where each bank is capable of supporting 14 dif-
ferent 1/0 standards. Each syslO bank has its own I/O supply voltage (Vcco) and reference voltage (Vrgr)
resources allowing each bank complete independence from the others. Each 1/0O within a bank is individually con-
figurable based on the Voo and Vyer settings. Table 2 lists the syslO standards with the typical values for Vo,
VREF and VTT‘

Table 2. ispMACH 5000VG Supported I/O Standards

syslO Standard Veeo VREF Vit
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
PCI3.3 3.3V N/A N/A
PCI-X 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
CTT25 2.5V 1.25V 1.25V
HSTL, Class | 1.5V 0.75V 0.75V
HSTL, Class Il 1.5V 0.9V 1.5V
GTL+ N/A 1.0V 1.5V
LVPECL, Differential’ N/A N/A N/A
LvDS' N/A N/A N/A

1. LVDS and LVPECL are only supported on the dedicated clock pins.




Lattice Semiconductor ispMACH 5000VG Family Data Sheet

Global clock pins have additional capabilities that allow for higher performance applications. Two global clock pins
can be paired together to create a single global clock pin that can interface with certain differential signals.

The TOE and JTAG pins of the ispMACH 5000VG device are the only pins that do not have syslO capabilities.
These pins only support the LVTTL and LVCMOS standards.

There are three classes of I/O interface standards that are implemented in the ispMACH 5000VG devices. The first
is the unterminated, single-ended interface. It includes the 3.3V LVTTL standard along with the 1.8V, 2.5V and 3.3V
LVCMOS interface standards. Additionally, PCI 3.3, PCI-X and AGP-1X are all subsets of this type of interface.

The second type of interface implemented is the terminated, single-ended interface standard. This group of inter-
faces includes different versions of SSTL and HSTL interfaces along with CTT and GTL+. Usage of these particular
I/O interfaces requires the use of an additional VREF signal. At the system level, a termination voltage, VTT, is also
required. Typically, an output will be terminated to VTT at the receiving end of the transmission line it is driving.

The final types of interfaces implemented are the differential standards LVDS and LVPECL. These interfaces are
implemented on clock pins only. When using one of the differential standards, a pair of global clock pins (GCLKO
and GCLK1 or GCLK3 and GCLK2) is combined to create a single clock signal.

For more information on the syslO capability, please refer to Technical Note TN1000: isoMACH 5000VG syslO
Design and Usage Guidelines .

GLB Clock Distribution

The ispMACH 5000VG family has four dedicated clock input pins: GCLKO-GCLK3. GLCKO and GCLKS3 can be
routed through a PLL circuit or routed directly to the internal clock nets. The internal clock nets (CLKO-CLK3) are
directly related to the dedicated clock pins (see Secondary Clock Divider exception when using the sysCLOCK cir-
cuit). These feed the GLB clock multiplexes which generate the GLB clock signals (BCLKO-BCLK3). The GLB clock
multiplexer allows a variety of true and complementary versions of the clocks to be used within the GLB. Each
block clock can be the true or inverse of its associated global clock or the inverse of the adjacent global clock.
Figure 9 shows the clock distribution network.

Figure 9. Clock Distribution Network
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sysCLOCK PLL

The sysCLOCK PLL circuitry consists of Phase-Lock Loops (PLLs) and the various dividers, reset and feedback
signals associated with the PLLs. This feature gives the user the ability to synthesize clock frequencies and gener-
ate multiple clock signals for routing within the device. Furthermore, it can generate clock signals that are
deskewed either at the board level or the device level.

The ispMACH 5000VG devices provide two PLL circuits. PLLO receives its clock inputs from GCLK 0 and provides
outputs to CLK 0 (CLK 1 when using the secondary clock). PLL1 operates with signals from GCLK 3 and CLK 3
(CLK 2 when using the secondary clock). The PLL outputs (CLK_OUT) are routed via a dedicated net to a dedi-
cated pad. Further the buffers at these dedicated pads are regular I/O buffers that can select either the I/O macro-
cell or the CLK_OUT (CLK_OUTO0/CLK_OUT1) signal. The CLK_OUT nets are not routed through the GRP.
Additionally, there are two sets of signals used for external control. Each PLL has a set of PLL_RST, PLL_FBK and
PLL_LOCK signals. Figure 10 shows the ispMACH 5000VG PLL block diagram.

Figure 10. PLL Block Diagram
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In order to facilitate the multiply and divide capabilities of the PLL, each PLL has dividers associated with it: M, N
and K. The M divider is used to divide the clock signal, while the N divider is used to multiply the clock signal. The
K divider is only used when 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 output clock to be advanced or delayed to improve set-up and
clock-to-out times for better performance. This operates by inserting delay on the input or feedback lines in 0.5ns
increments from 0 to 3.5ns. For more information on the PLL, please refer to Technical Note TN1003: ispoMACH
5000VG PLL Usage Guidelines .

Power Management

The ispMACH 5000VG devices provide unigue power management controls. The devices have two power settings,
high power and low power, on a per node basis. Low power consumption is approximately 50% of high power con-
sumption with a timing delay adder (tLP) to the routing delay of the low power node. Each node can be configured
as either high power or low power. However, care should be taken when sharing product terms between nodes with
different power settings.

The ispMACH 5000VG devices also have a power-off feature for unused product terms. By default, any product
term that is not used is configured as such. This allows the device to operate at minimal power consumption with-
out affecting the timing of the design. For more information on power management, please refer to Technical Note
TN1002: Power Estimation in ispMACH 5000VG Devices.

10
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IEEE 1149.1-Compliant Boundary Scan Testability

All ispMACH 5000VG devices have boundary scan cells and are compliant to the IEEE 1149.1 standard. This
allows functional testing of the circuit board on which the device is mounted through a serial scan path that can
access all critical logic notes. Internal registers are linked internally, allowing test data to be shifted in and loaded
directly onto test nodes, or test node data to be captured and shifted out for verification. In addition, these devices
can be linked into a board-level serial scan path for more board-level testing. The test access port has its own sup-
ply voltage and can operate with LVCMOS3.3, 2.5 and 1.8V standards.

syslO Quick Configuration

To facilitate the most efficient board test, the physical nature of the 1/0O cells must be set before running any continu-
ity tests. As these tests are fast, by nature, the overhead and time that is required for configuration of the I/Os’
physical nature should be minimal so that board test time is minimized. The ispMACH 5000VG family of devices
allows this by offering the user the ability to quickly configure the physical nature of the syslO cells. This quick con-
figuration takes milliseconds to complete, whereas it takes seconds for the entire device to be programmed. Lat-
tice's ispVM™ System programming software can either perform the quick configuration through the PC parallel
port, or can generate the ATE or test vectors necessary for a third-party test system.

IEEE 1532-Compliant In-System Programming

In-system programming of devices provides a number of significant benefits including rapid prototyping, lower
inventory levels, higher quality and the ability to make in-field modifications. All ispMACH 5000VG devices provide
In-System Programming (ISP™) capability through their Boundary Scan Test Access Port. This capability has been
implemented in a manner that ensures that the port remains compliant to the IEEE 1532 standard. By using IEEE
1532 as the communication interface through which ISP is achieved, customers get the benefit of a standard, well-
defined interface.

The ispMACH 5000VG devices can be programmed across the commercial temperature and voltage range. The
PC-based Lattice software facilitates in-system programming of ispMACH 5000VG devices. The software takes the
JEDEC file output produced by the design implementation software, along with information about the scan chain,
and creates a set of vectors used to drive the scan chain. The software can use these vectors to drive a scan chain
via the parallel port of a PC. Alternatively, the software can output files in formats understood by common auto-
mated test equipment. This equipment can then be used to program ispMACH 5000VG devices during the testing
of a circuit board.

Security Bit

A programmable security bit is provided on the ispMACH 5000VG devices as a deterrent to unauthorized copying
of the array configuration patterns. Once programmed, this bit prevents readback of the programmed pattern by a
device programmer, securing proprietary design from competitors. The security bit also prevents programming and
verification. The entire device must be erased in order to erase the security bit.

Hot Socketing

The ispMACH 5000VG devices are well suited for those applications that require hot socketing capability. Hot sock-
eting a device requires that the device, when powered down, can tolerate active signals on the 1/0Os and inputs with-
out being damaged. Additionally, it requires that the effects of the powered-down device be minimal on active
signals.

Density Migration

The ispMACH 5000 family has been designed to ensure that different density devices in the same package have
the same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration
from lower density parts to higher density parts. In many cases, it is possible to shift a lower utilization design tar-
geted for a high density device to a lower density device. However, the exact details of the final resource utilization
will impact the likely success in each case.
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Absolute Maximum Ratings™%3

Supply Voltage (V) - -+ v v v v -0.5t0 5.4V
PLL Supply Voltage (Vggp) - -+« oo ve e -0.5t0 5.4V
Output Supply Voltage (Veco) -« -+ - oo v e -0.5t0 5.4V
Input Voltage Applied* ........................ -0.5t0 5.6V
Tri-state Output Voltage Applied. . ............... -0.5t0 5.6V
Storage Temperature . ... ... ... .. .. -65 to 150°C
Junction Temperature (Tj) with Power Applied. . . .. -551t0 130°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.
2. Compliance with Lattice Thermal Management document is required.
3. All voltages referenced to GND.
4. Overshoot and Undershoot of -2V to (V| (MAX)+2) volts is permitted for a duration of < 20ns.

Recommended Operating Conditions

Symbol Parameter Min Max Units
Vee Supply Voltage 3.0 3.6 \
Veep Supply Voltage for PLL block 3.0 3.6 \
Veey Supply Voltage for IEEE1149.1 Test Access Port 1.65 3.6 \
Tj (Commercial) |Junction Commercial Operation 0 90 C
Tj (Industrial) Junction Industrial Operation -40 105 C
Note: Vg must be set in appropriate range to be compatible with desired LVCMOS standard.
Erase Reprogram Specifications
Parameter Min Max Units
Erase/Reprogram Cycle 1000 — Cycles
Hot Socketing Characteristics'3
Symbol Parameter Condition Min Typ Max Units
0= V|N = V|H (MAX) —_ —_ +/-100 !J,A
Ipk Input or I/O Leakage Current
ViH (MAX) < V|y < 5.5V — — +/-100 uA

1. Insensitive to sequence of Vg and V. However, assumes monotonic rise / fall rates for Vg and Vgeo.

2.LVTTL, LVCMOS only
3.0< VCC = VCC (MAX), 0< VCCO = VCCO (MAX)
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min Typ | Max | Units
I, Iy |Input or I/O Leakage Current 0V =V = Vi (MAX) — — +/-10 | uA
Veco=3.3 | -30 — -150 uA
Ipy? I/0 Weak Pull-up Resistor Current 0=VN=0.7Vcco Veco=25 | -20 — -150 uA
Veco=18 | -10 — -150 uA
Ipp? I/O Weak Pull-down Resistor Current | V|_ (MAX) =V |y = V| (MAX) 30 — 150 uA
IgHLs® | Bus Hold Low Sustaining Current Vin = VL (MAX) 30 — — uA
Veco=33 | -30 — — uA
IgnHs® | Bus Hold High Sustaining Current Vin=0.7Veeo Veco=25 | -20 — — uA
Veco=18 | -10 — — uA
IgnLo® | Bus Hold Low Overdrive Current 0V =V = Vi (MAX) — — 150 uA
IgnHo? | Bus Hold High Overdrive Current 0V = V|y = Vi (MAX) — — -150 uA
Icc®>*® | Operating Power Supply Current Voo = 3.3V — 380 — mA
VBHT Bus Hold Trip Points ViL . Viy Vv
(MAX) (MIN)
(o /O Capacitance® Vo =3:3V. Vio = 0 t0 Vi (MAX) — 10 — pf
Veco=3.3V,25,1.8,15
Co Clock Capacitance® Voc =33V, Vio = 0 to Vi (MAX) — 10 — pf
Veeo=3.3V,25,1.8,15
Cs Global Input Capacitance® Vo = 3.3V, Vio = 0o Vi (MAX) — 10 — pf
Veeo=3.3V,25,1.8,15

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

2. Only available for LVCMOS and LVTTL standards.

3.Tp =25°C, f = 1.0MHz.

4. Device configured with 16-bit counters.

5. I varies with specific device configuration and operating frequency.
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Lattice Semiconductor

ispMACH 5000VG Family Data Sheet

syslO Recommended Operating Conditions?®

Veeco (V) Vier (V)

Standard Min Max Min Max
LVCMOS 3.3 3.0 3.6 — —
LVCMOS 2.5 2.3 2.7 — —
LVCMOS 1.8 1.65 1.95 — —
LVTTL 3.0 3.6 — —
PCI 3.3 3.0 3.6 — —
PCI-X 3.0 3.6 — —
AGP-1X 3.15 3.45 — —
SSTL 2 2.3 2.7 1.15 1.35
SSTL 3 3.0 3.6 1.3 1.7
CTT 3.3 3.0 3.6 1.35 1.65
CTT 25 2.3 2.7 1.35 1.65
HSTL 1.4 1.6 0.68 0.9
GTL+ 1.4 3.6 0.882 1.122

1. Software default setting.
2. Typical values for Vgcoo and Vger are the average of the Min and Max values.
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

syslO DC Electrical Characteristics

Over Recommended Operating Conditions

Vie Vi VoL Vou loL? loH’
Standard Min (V) Max (V) Min (V) Max (V) Max (V) Min (V) (mA) (mA)
LVCMOS 3.3 -0.3 0.8 2.0 5.5 0.4 2.4 20 -20
0.4 4 16, 12 -16, -12,
LVCMOS 3.3 0.3 0.8 2.0 5.5 8,533,4 | -8,-5.33 4
0.2 Voo - 0.2 0.1 -0.1
0.4 24 20 -20
LVTTL -0.3 0.8 2.0 5.5
0.2 Voo - 0.2 0.1 -0.1
16, 12, 8, -16, -12, -8,
LVCMOS 2.5 0.3 0.7 1.7 3.6 04 Veco-04 | ‘533’4 -5.33, -4
0.2 Voo - 0.2 0.1 -0.1
12, 8, -12, -8,
LVCMOS 1.8 0.3 | 0.35Vgeo | 0.65Veco 3.6 04 Veco 04 5.33, 4 -5.33, -4
0.2 Voo - 0.2 0.1 -0.1
PCI 3.3 -0.3 0.3Veeo 0.5Veco 3.6 0.1Veco 0.9Veco 1.5 -0.5
PCI-X 0.3 | 0.35Vgco | 0.5Veco 36 0.1Veeo | 0.9Veco 15 -0.5
AGP-1X -0.3 0.3Veeo 0.5Vceo 3.6 0.1Veeo | 0.9Veco 15 -0.5
SSTL3 class | -0.3 VREF'0'2 VREF+O'2 3.6 0.7 Vcco-1 A 8 -8
SSTL3 class I -0.3 Veee-02 | Vggp+0.2 36 0.5 Veco-0.9 16 -16
SSTL2 class | -0.3 | VRer0.18 | Vge+0.18 3.6 0.54 Vco-0.62 7.6 7.6
SSTL2 class Il -0.3 VREF'O18 VREF+018 3.6 0.35 Vcco-043 15.2 -15.2
CTT 33 -03 VREF'O'2 VREF+0'2 36 VREF-0.4 VREF+0'4 8 -8
CTT 25 -0.3 Veer-0.2 | Vgep+0.2 3.6 Vrer-0.4 | Vgee+0.4 8 -8
HSTL class | -0.3 VREF'0'1 VREF+O.1 3.6 0.4 Vcco-0.4 8 -8
HSTL class Il -0.3 Veee-0.1 | Vgep+0.1 36 0.4 Vecoo-0.4 24 -8
GTL+ -0.3 VRer-0.2 VRep+0.2 3.6 0.6 n/a 36 n/a

1. Software default setting
2. The average DC current drawn by I/Os between adjacent bank GND connections, or between the last GND in an 1/O bank and the end of
the 1/0 bank, as shown in the logic signals connection table, shall not exceed 96mA.

syslO Differential Input DC Electrical Characteristics and Operating
Conditions

Symbol Parameter Test Conditions Min Max
VlNP . VlNM LVDS Input voltage — 0 2.4
LVDS Differential input
VTHD threshold - 100mV T
y LVPECL Input Voltage Voo =3.010 3.6V Vce-1.81 Vee-1.48
I Low Vog = 3.3V 1.49V 1.83V
y LVPECL Input Voltage Voo =3.010 3.6V Vee-1.17 Vcc-0.88
H High Vog = 3.3V 2.14V 2.42V
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

ispMACH 5768VG External Switching Characteristics

Over Recommended Operating Conditions

-5 -75 -10 -12
Parameter Description’?? Min | Max | Min | Max | Min | Max | Min | Max | Units
tPD Data propagation delay, 5-PT bypass — 5.0 — 7.5 — 100 | — 12.0 ns
tpD_PTSA Data propagation delay, intrasegment path| — 6.0 — 9.0 — 11.5 — 13.5 ns
tpp gLoBAL |Data propagation delay, intersegment path| — 6.5 — | 975 | — 13.0 | — 16.0 | ns
ts glLD%_ E%Etg setup time before clock, 3.0 . 5.0 . 75 . 93 . ns
ts pTsA GLB register setup time before clock 3.0 — 6.0 — 8.5 — 10.0 | — ns
GLB register setup time before clock, input
tsir registergpath P P 2.8 — 3.0 — 4.0 — 5.0 — ns
ty SprE;srzglster hold time before clock, 5-PT | 5 4 - 0.0 . 0.0 . 0.0 . ns
tH_PTSA GLB register hold time before clock 0.0 — 0.0 — 0.0 — 0.0 — ns
tir glg_;BpraetgHster hold time before clock, input 0.0 - 0.0 - 0.0 . 0.0 . ns
tco GLB register clock-to-output delay — 4.4 — 5.0 — 6.0 — 7.0 ns
tR External reset pin to output delay — 6.5 — 9.0 — 100 | — 10.9 ns
tRw External reset pulse duration 4.0 — 6.0 — 8.0 — 9.5 — ns
Input to output local product term output
tLPTOE/DlS enpable/disagle P P — 7.0 — 9.75 — 11.5 — 13.4 ns
Input to output segment product term
tSPTOE/DIS ouﬁput enabﬁ’e y disgble P — | 80| — |[1125] — [175| — | 204 | ns
tGOE/DIS Global OE input to output enable/disable — 6.2 — 7.5 — | 885 | — 10.0 | ns
tow Global clock width, high or low 1.6 — 2.75 — 3.6 — 4.3 — ns
Global gate width low (for low transparent) - . . .
law or high (for high transparent) 18 275 3.6 4.3 ns
twir Input register clock width, high or low 1.8 — | 275 | — 3.6 — 4.3 — ns
\ Clock-to-out skew, block level — 0.25 — 0.35 — 0.45 — 0.55 ns
SKEW Clock-to-out skew, segment level — 0.4 — 0.5 — 0.6 — 0.7 ns
fumax’ Clock frequency with internal feedback 1786 — |1170| — | 870| — | 730 | — | MHz
Clock frequency with external feedback,
f Ext. 1351 — | 909 | — [690| — |588 | — | MHz
max (Ext) ) (ts_ptsa + tco)
fuax (Tog.)  [Clock frequency max Toggle 3125 — |181.0| — |1388.0| — |116.0| — MHz
Timing v.1.20

1. Timing numbers are based on default LVCMOS 3.3 I/O Buffers. Use timing adjusters provided to calculate timing for other standards.

2. Measured using standard switching circuit, assuming segment and global routing loading of 1, worst case PTSA loading and 1 output
switching.

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

4. Standard 16-bit counter using SRP feedback.
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

ispMACH 51024VG External Switching Characteristics

Over Recommended Operating Conditions

-5 -75 -10 -12
Parameter Description’?? Min | Max | Min | Max | Min | Max | Min | Max | Units
tPD Data propagation delay, 5-PT bypass — 5.0 — 7.5 — 100 | — 12.0 ns
tpD_PTSA Data propagation delay, intrasegment path| — 6.0 — 9.0 — 11.5 — 13.5 ns
tpp gLoBAL |Data propagation delay, intersegment path| — 6.5 — | 975 | — 13.0 | — 16.0 | ns
ts glLD%_ E%Etg setup time before clock, 3.0 . 5.0 . 75 . 93 . ns
ts pTsA GLB register setup time before clock 3.0 — 6.0 — 8.5 — 10.0 | — ns
GLB register setup time before clock, input
tsir registergpath P P 2.8 — 3.0 — 4.0 — 5.0 — ns
ty SprE;srzglster hold time before clock, 5-PT | 5 4 - 0.0 . 0.0 . 0.0 . ns
tH_PTSA GLB register hold time before clock 0.0 — 0.0 — 0.0 — 0.0 — ns
tir glg_;BpraetgHster hold time before clock, input 0.0 - 0.0 - 0.0 . 0.0 . ns
tco GLB register clock-to-output delay — 4.4 — 5.0 — 6.0 — 7.0 ns
tR External reset pin to output delay — 6.5 — 9.0 — 100 | — 10.9 ns
tRw External reset pulse duration 4.0 — 6.0 — 8.0 — 9.5 — ns
Input to output local product term output
tLPTOE/DlS enpable/disagle P P — 7.0 — 9.75 — 11.5 — 13.4 ns
Input to output segment product term
tSPTOE/DIS ouﬁput enabﬁ’e y disgble P — | 80| — |[1125] — [175| — | 204 | ns
tGOE/DIS Global OE input to output enable/disable — 6.2 — 7.5 — | 885 | — 10.0 | ns
tow Global clock width, high or low 1.6 — 2.75 — 3.6 — 4.3 — ns
Global gate width low (for low transparent) - . . .
law or high (for high transparent) 18 275 3.6 4.3 ns
twir Input register clock width, high or low 1.8 — | 275 | — 3.6 — 4.3 — ns
\ Clock-to-out skew, block level — 0.25 — 0.35 — 0.45 — 0.55 ns
SKEW Clock-to-out skew, segment level — 0.4 — 0.5 — 0.6 — 0.7 ns
fumax’ Clock frequency with internal feedback 1786 — |1170| — | 870| — | 730 | — | MHz
Clock frequency with external feedback,
f Ext. 1351 — | 909 | — [690| — |588 | — | MHz
max (Ext) ) (ts_ptsa + tco)
fuax (Tog.)  [Clock frequency max Toggle 3125 — |181.0| — |1388.0| — |116.0| — MHz
Timing v.1.10

1. Timing numbers are based on default LVCMOS 3.3 I/O Buffers. Use timing adjusters provided to calculate timing for other standards.

2. Measured using standard switching circuit, assuming segment and global routing loading of 1, worst case PTSA loading and 1 output
switching.

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

4. Standard 16-bit counter using SRP feedback.
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

Timing Model

The task of determining the timing through the ispMACH 5000VG family, like any CPLD, is relatively simple. The
timing model provided in Figure 11 shows the specific delay paths. Once the implementation of a given function is
determined either conceptually or from the software report file, the delay path of the function can easily be deter-
mined from the timing model. The Lattice design tools report the timing delays based on the same timing model for
a particular design. Note that the internal timing parameters are given for reference only, and are not tested. The
external timing parameters are tested and guaranteed for every device. For more information on the timing model
and usage, please refer to Technical Note TN1001: ispoMACH 5000VG Timing Model Design and Usage Guidelines.

Figure 11. ispMACH 5000VG Timing Model
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

ispMACH 5768VG Internal Timing Parameters

Over Recommended Operating Conditions

-5 -75 -10 -12

Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
In/Out Delays
N Input Buffer Delay — |0.65| — (095 — [125| — |1.40| ns
taoLK IN Global Clock Input Buffer Delay — |065| — [095| — 125 — |1.40| ns
tcoe Global OE Pin Delay — |405| — |5.00| — [6.00 — |7.00| ns
tBuF Delay through Output Buffer — |115| — |150| — |(1.75| — [1.90| ns
ten Output Enable Time — |215| — [250| — |285| — |3.00| ns
tois Output Disable Time — |215| — 250 — |2.85| — |3.00| ns
tRsTH Global RESETbar Pin Delay — |460| — [650| — |7.00] — |7.50| ns
Routing Delays
tRouTE Delay through SRP — |280| — (420 — |565| — |6.90| ns
tpTSA Product Term Sharing Array Delay — |040| — |18 — |235| — [250| ns
tpDB 5-PT Bypass Propagation Delay — |040( — |0.85| — [1.35| — |1.80| ns
tppi Macrocell Propagation Delay — |[1.00| — (050 — |050| — |0.80| ns
tINREG Input Buffer to Macrocell Register Delay — |3.00| — |[3.05| — |350| — |4.40| ns
teBK Internal Feedback Delay — |0.00| — {0.00] — |0.00] — |0.00| ns
tacLk Global Clock Tree Delay — | 085 — [0.70| — |055| — |0.65| ns
tpLL DELAY Programmable PLL Delay Increment — |050| — |050| — |050| — [0.50| ns
tpLL SEC_DELAY gclijctiri)tlijct)nal Delay When Using Secondary PLL — lo60!l — lo6o!l — lo6o! — lo60! ns
tGRP Global Routing Pool Delay — 150 — (225 — |3.00| — |4.00| ns
Register/Latch Delays
ts D-Register Setup Time 065| — |065| — |1.05| — |[1.25| — ns
ts pT D-Register Setup Time with PT Clock 065 — (065 — |1.05| — [1.25| — ns
ty D-Register Hold Time 000 — (000 — |[0.00] — |0.00| — ns
tsT T-Register Setup Time 115 — |1.15| — [155| — [1.75| — ns
tsT pT T-Register Setup Time with PT Clock 115 — (115 — [155| — |1.75| — ns
tHT T-Register Hold Time 000 — (000 — |[0.00| — |0.00| — ns
tcoi Register Clock to Output/Feedback MUX Time — |1.75| — [185| — |245| — |3.05| ns
tces Clock Enable Setup Time 260| — [390| — |505| — |595| — ns
tcEH Clock Enable Hold Time 060 — [090| — [1.20| — [1.45]| — ns
tsL Latch Setup Time 280| — (420 — |550| — |6.60| — ns
tsL_pT Latch Setup Time with PT Clock 280| — (420 — |550| — |6.60| — ns
thL Latch Hold Time 0.00f — (0.00| — |0.00] — [0.00| — ns
tgoi Latch Gate to Output/Feedback MUX Time — |1.75| — |250| — |350| — |4.50| ns
teo Propagation Delay hrough Transparent Latch o | 1549 | — |350| — |400| — |450| ns
tom Q%/chgcl):;us Reset or Set to Output/Feedback — 1075 — 100l — 125 — |150! ns
tsrRR Asynchronous Reset or Set Recovery Delay — |[1.00| — (150 — |2.00| — |250| ns
Control Delays
teoLk GLB PT Clock Delay — |310| — [465| — |6.00] — |7.00| ns
tPTCLK Macrocell PT Clock Delay — |3.00| — (450 — |6.00| — |7.00| ns

19



Lattice Semiconductor

ispMACH 5000VG Family Data Sheet

ispMACH 5768VG Internal Timing Parameters (Continued)

Over Recommended Operating Conditions

-5 -75 -10 -12
Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
tesr Block PT Set/Reset Delay — |2.00| — |3.00| — |4.00| — |480| ns
tpTsR Macrocell PT Set/Reset Delay — |2.00| — [3.00] — |400| — |4.80| ns
tspTOE Segment PT OE Delay — |240| — [360| — |7.75| — |9.10| ns
tpToOE Macrocell PT OE Delay — (140 — (210| — [1.75| — |2.10| ns
Notes: Timing v.1.20

1. Internal Timing Parameters are not tested and are for reference only. Refer to Timing Model in this data sheet for further details.
2. tpL_pELAY IS the unit increment by which the clock signal can be incremented. The PLL can adjust the clock signal by up to 3.5ns in either
direction in units of 0.5ns for each step.

iSpMACH 51024VG Internal Timing Parameters

Over Recommended Operating Conditions

-5 -75 -10 -12

Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
In/Out Delays
N Input Buffer Delay — |065| — (095 — |125| — [140| ns
taoLk IN Global Clock Input Buffer Delay — |065| — [095| — [1.25| — [1.40| ns
tcoE Global OE Pin Delay — |4.05| — |5.00| — [6.00] — [7.00| ns
teuF Delay through Output Buffer — |115| — |150| — |1.75| — [1.90| ns
tEN Output Enable Time — |215| — |250| — |2.85| — [3.00| ns
tpis Output Disable Time — |215| — |250| — |285| — |3.00| ns
trsTb Global RESETbar Pin Delay — |460| — |650| — [7.00] — [7.50| ns
Routing Delays
tRouTE Delay through SRP — |280| — [420| — |565| — [6.90| ns
tpTsA Product Term Sharing Array Delay — |040| — [1.85] — [235| — [250| ns
tppB 5-PT Bypass Propagation Delay — (040 — |08 — [1.35| — |1.80| ns
tppi Macrocell Propagation Delay — [1.00| — [050| — |050| — [0.80| ns
tiINREG Input Buffer to Macrocell Register Delay — [3.00] — [3.05] — [350| — [4.40]| ns
trBK Internal Feedback Delay — (000 — [0.00] — [0.00] — [0.00| ns
tacLk Global Clock Tree Delay — |085| — |0.70| — |[055| — [0.65| ns
tPLL DELAY Programmable PLL Delay Increment — 050 — [050| — [050| — [0.50| ns
tpLL SEC DELAY gi(tj;i)ttiﬁnal Delay When Using Secondary PLL — loeo!l — loeo!l — loeo!l — lo60!| ns
tGrP Global Routing Pool Delay — |[150| — |225| — |3.00] — [4.00| ns
Register/Latch Delays
ts D-Register Setup Time 065| — |065| — |1.05| — |[1.25| — ns
ts pr D-Register Setup Time with PT Clock 065| — (065 — |1.05| — |1.25| — ns
ty D-Register Hold Time 0.00| — (000 — |0.00| — |0.00| — ns
tsT T-Register Setup Time 115 — |1.15| — |1.55| — |1.75| — ns
tst pT T-Register Setup Time with PT Clock 115 — |115| — [155| — [1.75| — ns
thT T-Register Hold Time 0.00| — (000 — |0.00| — |0.00| — ns
tcoi Register Clock to Output/Feedback MUX Time — |1.75| — |1.85| — [245| — [3.05| ns
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Lattice Semiconductor ispMACH 5000VG Family Data Sheet

iSpMACH 51024VG Internal Timing Parameters (Continued)

Over Recommended Operating Conditions

-5 -75 -10 -12

Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
tces Clock Enable Setup Time 260 — [390| — [505| — [595| — ns
tceEH Clock Enable Hold Time 060 — [090| — |1.20| — [145| — ns
tsL Latch Setup Time 280 — |420| — |550| — |6.60| — ns
tsL pT Latch Setup Time with PT Clock 280 — |420| — |550| — |6.60| — ns
tHL Latch Hold Time 0.00f — (000 — [0.00] — |0.00| — ns
tgoi Latch Gate to Output/Feedback MUX Time — |1.75| — |250| — |3.50| — |450| ns
too Propagalion Delay ivoudh Transparent Latch o | _ 549 | — |350| — |400| — |450| ns
o '\AASL)J/QCS;?:)/OUS Reset or Set to Output/Feedback | 075 — [1.00] — 125 — [150| ns
tsrR Asynchronous Reset or Set Recovery Delay — [1.00| — [150| — [2.00] — [250| ns
Control Delays
tecLk GLB PT Clock Delay — |3.10| — [465| — |6.00] — |7.00| ns
tpToLK Macrocell PT Clock Delay — [3.00| — [450| — [6.00]f — [7.00] ns
tasr Block PT Set/Reset Delay — |2.00| — [3.00] — |4.00| — |4.80| ns
tpTSR Macrocell PT Set/Reset Delay — (200 — [3.00] — [4.00| — [480| ns
tspTOE Segment PT OE Delay — |240| — [360| — |7.75] — |9.10| ns
tproE Macrocell PT OE Delay — (140 — |210| — |1.75| — [2.10| ns
Notes: Timing v.1.10

1. Internal Timing Parameters are not tested and are for reference only. Refer to Timing Model in this data sheet for further details.
2. tpLL_pELAY is the unit increment by which the clock signal can be incremented. The PLL can adjust the clock signal by up to 3.5ns in either
direction in units of 0.5ns for each step.
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ispMACH 5768VG Timing Adders

Adder Base -5 75 -10 12
Type Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
tsLA trRouTE GLB Loading Adder — 0.0 — 0.0 — 0.0 0.0 ns
texp tpTsA PT Expander Adder — |15 | — |20 | — | 25 2.5 ns
tLP tROUTE Low Power Adder — 1.5 — 1.5 — 1.5 1.5 ns
tio1 Input Adders
. tine taoLk INs Using LVCMOS1.8 _ _ _
LVCMOS18_in theTo, taoE  |standard 0.90 0.90 0.90 090 | ns
. tine taoLk INs Using LVCMOS2.5 _ _ _
LVCMOS25 _in theTo, taoE  |standard 0.15 0.15 0.15 0.15| ns
. tine taoLk INs Using LVCMOS3.3 _ _ _
LVCMOSS33_in theTe tao |standard 0.0 0.0 0.0 0.0 ns
LVTTL Ny 1GCLK INY | Using LVTTL standard| — | 0.0 | — | 0.0 | — | 0.0 0.0 | ns
RsTb> lGoE
PCL_in tN: tGCLK_IN' | Using PClstandard | — | 0.0 | — | 00 | — | 0.0 00 | ns
RsTb> lGoE
f tin tGCLK IN> Using PC|_X _ _ _
PCI_X_in theTo, taoE  |standard 0.0 0.0 0.0 0.0 ns
f tine taoLk INs Using AGP-1X _ _ -
AGP_1X_in theo, taoE  |standard 0.0 0.0 0.0 0.0 ns
: tine taoLk INs Using SSTL3_| - _ .
SSTL3_Lin theo, taoE  |standard 1.00 1.00 1.00 1.00 | ns
: tine taoLk INs Using SSTL3_II - _ .
SSTL3_Il_in theTo, taoE  |standard 1.00 1.00 1.00 1.00 | ns
: tine taoLk INs Using SSTL2_| _ _ _
SSTL2_|_in theo, taoE  |standard 1.00 1.00 1.00 1.00 | ns
: tine taoLk INs Using SSTL2_lI _ _ _
SSTL2_ll_in theo, taoE  |standard 1.00 1.00 1.00 1.00 | ns
. tine taoLk INs Using CTT3.3 _ _ _
CTT33_in theo, taoE  |standard 0.0 0.0 0.0 0.0 ns
: tine taoLk INs Using CTT2.5 _ _ _
CTT25_in theTo, taoE  |standard 0.15 0.15 0.15 0.15| ns
. t|N, tGCLK IN> Using HSTL_| _ _ _
HSTL_I_in theTo, taoE  |standard 1.25 1.25 1.25 1.25| ns
: tine taoLk INs Using HSTL_lII _ _ _
HSTL_II_in theto, taoE  |standard 1.25 1.25 1.25 1.25| ns
. tin tGCLK IN> Using GTL+ _ _ _
GTL+_in theTo, taoE  |standard 1.50 1.50 1.50 150 | ns
. Using LVDS
LVDS_In tGCLK_|N standard — 1.70 — 1.70 — 1.70 1.70 ns
. Using LVPECL
LVPECL_In tGCLK_|N standard — 2.10 — 2.10 — 2.10 2.10 ns
tijoo Output Adders
Output configured as - .
LVCMOS18_4mA_out tsur tens tDis 1.8V & 4mA Buffer — | 3.00 3.00 3.00 3.00| ns
Output configuredas | - .
LVCMOS18_5mA_out tsur tens tDis 1.8V & 5.33mA Buffer 2.50 2.50 2.50 2.50 ns
Output configuredas | - .
LVCMOS18_8mA_out tsur tens tDis 1.8V & 8mA Buffer 1.85 1.85 1.85 1.85 ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.1.20

22




Lattice Semiconductor

ispMACH 5000VG Family Data Sheet

ispMACH 5768VG Timing Adders (Continued)

Adder Base -5 -75 -10 -12

Type Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
LVCMOS18_12mA out  [taur ten: tois | Lo oo owedas | — 1135 — [1.35| — [135| — |1.35 | ns
LVCMOS25_4mA_out  [taur ten: tois | ar g aornoured @ | | 150 | — [1.50 | — [150| — |1.50 | ns
LVCMOS25_5mA out  [taur ten: tois | ar g coanon 0@ | | 125 — [1.25| — [125| — |1.25| ns
LVCMOS25_8mA out  [taur ten: tois | ar g aornoarca @S | — 1070 | — (070 | — [070| — 070 | ns
LVCMOS25_12mA_out  [taur ten: tois | ar g oomowedas | 1050 | — (050 | — [050| — |0.50 | ns
LVCMOS25_16mA_out  [taur ten: tois | ar g qamiouredas | |25 — 0.25| — [025| — |0.25| ns
LVCMOS33_4mA_out  [taur ten: tois |3 a0 aornoarca @S | | 150 | — [1.50 | — [150| — |1.50 | ns
LVCMOS33_5mA out  [taur ten: tois |5 o ooanoa @ | — | 125| — [1.25| — [125| — |1.25| ns
LVCMOS33_8mA_out  [taur ten: 1ois |3 a0 arnoarco @S | — | 040 | — [0.40 | — [040| — |0.40 | ns
LVCMOS33_12mA out  [taur ten: tois |5 g omowedas | — |10 | — [0.10| — [040| — 040 | ns
LVCMOS33_16mA_out  [taur ten: tois |5 9 qamouredas | | 00 | — [ 00 | — [00 | — | 00 | ns
LVCMOS33_20mA out  [taur ten: tois |5 a0 agmowredas | — 1 0.0 | — [ 00 | — [00 | — | 00 | ns
LVTTL taur tens tois |y configured@s |1 g0 | — | 00 | — [00 | — | 00 | ns
Slow Slew turten  |ooput configuredior | 450 | — | 150 | — [150| — |1.50 | ns
PCI_out tsur tens tois |Using PCI standard — /00| —|00| — |00 | — |00 ns
PCI_X_out tour ten tois |y o —Joo| —]o00| —]o00| — |00/ ns
AGP_1X_out taur ten tois |t X —lo0| —|o00| —|o0o| — |00 ns
SSTL3 | out tour ten tois | g | o — 025 — [-025| — |-025| — |-025| ns
SSTL3 Il out tour ten tois |y | o — |-035| — [-035| — |-035| — |-035| ns
SSTL2 | out tour ten tois | g | o — 00| —|o00| —|o0| — |00 ns
SSTL2 Il out tour ten tois |y | 2! — |-025| — |-025| — |-025| — |-025| ns
CTT33 out tour ten tois | o 12 —loo| —|o00| —|o0| — |00 ns
CTT25 out tour ten tois | o 122 — lo025| — |025| — |025| — |025] ns
HSTL | out tour ten tois |ang i o — |-030| — [-080| — [-080] — |-030]| ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.1.20
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Adder Base -5 75 -10 12
Type Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
HSTL_IIl_out taur tens tois |gamg HOTE — l000| — [000| — [0.00 0.00 | ns
GTL+ out taur tens tois |gang GTL* — l030| — [030]| — [030 030 | ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.1.20
ispMACH 51024VG Timing Adders
Adder Base -5 75 -10 -12
Type Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units
tBLA tROUTE GLB Loading Adder — 0.0 — 0.0 — 0.0 0.0 ns
texp tprsa PT Expander Adder — | 15| — 20| — | 25 25 | ns
tLP tROUTE Low Power Adder — 1.5 — 1.5 — 1.5 1.5 ns
tio1 Input Adders
. tine taoLk INs Using LVCMOS1.8 _ _ _
LVCMOS18_in theTe laoE | standard 0.90 0.90 0.90 090 | ns
. tine taoLk INs Using LVCMOS2.5 _ _ _
LVCMOS25 _in theTe laoE | standard 0.15 0.15 0.15 0.15| ns
. tine taoLk INs Using LVCMOS3.3 _ _ _
LVCMOS33_in theTe laoE | standard 0.0 0.0 0.0 0.0 ns
LVTTL N GCLKIN: | ysing LVTTL standard| — | 0.0 | — | 00 | — | 00 0.0 | ns
RSTb: 'GOE
PCI_in :'N’ tGﬁLK_'N’ Using PCIstandard | — | 00 | — | 00 | — | 0.0 00 | ns
RSTb: 'GOE
. t|N, tGCLK IN> Using PCl_X _ _ _
PCI_X_in theTe laoE | standard 0.0 0.0 0.0 0.0 ns
. t|N, tGCLK IN> Using AGP-1X _ _ _
AGP_1X_in theTe laoE | standard 0.0 0.0 0.0 0.0 ns
: tins teck s |Using SSTL3_| - . -
SSTL3_Lin theTe laoE | standard 1.00 1.00 1.00 1.00 | ns
; tins teok ins | Using SSTL3_ - . -
SSTL3_Il_in theTe laoE | standard 1.00 1.00 1.00 1.00 | ns
. tIN’ tGCLK IN> Using SSTL2_| _ _ _
SSTL2_|_in theTe laoE | standard 1.00 1.00 1.00 1.00 | ns
; tins teok ins | Using SSTL2_I - . .
SSTL2_1l_in theTe laoE | standard 1.00 1.00 1.00 1.00 | ns
. t|N, tGCLK IN> Using CTT3.3 _ _ _
CTT33_in theTe laoE | standard 0.0 0.0 0.0 0.0 ns
. t|N, tGCLK IN> Using CTT2.5 _ _ _
CTT25_in theTe laoE | standard 0.15 0.15 0.15 0.15| ns
. t|N, tGCLK IN> Using HSTL_| _ _ _
HSTL_|_in theTe laoE | standard 1.25 1.25 1.25 1.25| ns
: tine taoLk INs Using HSTL_II _ _ -
HSTL_IIl_in theTe laoE | standard 1.25 1.25 1.25 1.25| ns
. t|N, tGCLK IN> Using GTL+ _ _ _
GTL+_in theTe laoE | standard 1.50 1.50 1.50 150 | ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.1.10
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Adder Base -5 75 -10 -12
Type Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Units

LVDS._in ook N |oong LYDS — |170| — [170| — [170| — |1.70| ns
LVPECL_in ook N |ong LYPECL — |210| — |210| — |[210| — |210]| ns
tioo Output Adders

LVCMOS18_4mA out  [taur ten. tois | g g cornderedas | 1300 | — |8.00| — |3.00| — (300 ns
LVCMOS18_5mA out  [taur ten. tois | g s e 0@ | — 1250 | — |250 | — |250 | — [250 | ns
LVCMOS18_8mA out  [taur ten. tois | g g corndaredas | | 1g5| — |1.85| — |1.85| — (185 ns
LVCMOS18_12mA out  [taur ten. tois | g g comi9wredas | | 135 — |1.35| — |1.35| — (135 ns
LVCMOS25_4mA out  [taur ten. tois |5 o g corndaredas | 1150 | — |1.50 | — |1.50 | — [1.50 | ns
LVCMOS25 5mA out  |tsus tens tois g‘ét\'}"g gf’géir%‘g%duﬁz | — 125 — |125| — |125] — |125| ns
LVCMOS25_8mA out  [taur ten. tois |5 o g cornderedas | 1070 | — |070| — |070| — [070 ] ns
LVCMOS25_12mA out  [taur ten. tois |5 o g comi9wredas | 1050 | — |050 | — |050 | — [050 | ns
LVCMOS25_16mA _out  [taur ten. tois |5 o g comi9wredas | 1025 — |025| — |025| — [025] ns
LVCMOS33_4mA out  [taur ten. tois |5 g s cornderedas | 1150 | — |1.50 | — |1.50 | — [1.50 | ns
LVCMOS33 5mA out  |tsus tens tois ggt\'}"g Somaedas | — 125 — 125 — [125| — [1.25 ns
LVCMOS33_8mA out  [taur ten. tois |5 o g corn9aredas | 1040 | — |040| — |040| — [040| ns
LVCMOS33_12mA out  [taur ten. tois |5 g s comi9wredas | — 1010 | — |0.10| — |040| — [040] ns
LVCMOS33_16mA _out  [taur ten. tois |5 a5 cami9wredas | — 1 00 | — |00 | — | 00 [ — |00 | ns
LVCMOS33_20mA out  [taur ten: tois |5 a5 somi9wredas | — 1 00 | — |00 | — | 00 [ — |00 | ns
LVTTL taur ten Tois | goroured @s |1 oo | — | 00 | — [ 00 | — | 00 | ns
Slow Slew turten | goibut configuredor | 1450 | — | 150 — |1.50| — |1.50 | ns
PCI_out tsur tens tois |Using PCI standard — /00| —|00| — |00 | — |00 ns
PCI_X_out taur tens tois |ong S —loo| —|o00| —|o0o| — |00 ns
AGP_1X_out tour tens oIS |ong X —loo| —|o00| —|o0o| — |00 ns
SSTL3_|_out taur tens tois |gamg S0 13! — |-025| — |-025| — |-025| — |-025| ns
SSTL3 Il out taur tens tois |gamg OO T3 — 035 — [-035| — |-035] — |-035| ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.1.10
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