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Features

m High Performance Bus Switching
 High bandwidth

— Upto 13.6 Gbps (SERDES)

— Up to 38 Gbps (without SERDES)
Up to 16 (15x10) FIFOs for data buffering
High speed performance

— fMAX = 360MHz

bl tpD = 3.0ns
- tCO =2.9ns
- tg=2.0ns

* Built-in programmable control logic capability
* 1/O intensive: 64 to 256 1/0s
» Expanded MUX capability up to 188:1 MUX

m SysCLOCK™ PLL
» Frequency synthesis and skew management
» Clock multiply and divide capability
* Clock shifting up to +/-2.35ns in 335ps steps
» Up to four PLLs

m syslO™ Interfacing
 LVCMOS 1.8, 2.5, 3.3 and LVTTL support for
standard board interfaces
SSTL 2/3 Class | and Il support
* HSTL Class I, lll and IV support
GTL+, PCI-X for bus interfaces
LVPECL, LVDS and Bus LVDS differential support
Hot socketing

Table 1. ispGDX2 Family Selection Guide

» Programmable drive strength
» sysHSI Blocks Provide up to 16 High-Speed
Channels
— Serializer/de-serializer (SERDES) included
— Clock Data Recovery (CDR) built in
— 850 Mbps per channel
— LVDS differential support
— 10B/12B support
- Encoding / decoding
- Bit alignment
- Symbol alignment
— 8B/10B support
- Bit alignment
- Symbol alignment
— Source Synchronous support

m Flexible Programming and Testing

« |EEE 1532 compliant In-System Programmabil-
ity (ISP™)

» Boundary scan test through IEEE 1149.1
interface

e 3.3V, 2.5V or 1.8V power supplies

* 5V tolerant I/O for LVCMOS 3.3 and LVTTL
interfaces

Introduction

The ispGDX2™ family is Lattice’'s second generation in-
system programmable generic digital crosspoint switch
for high speed bus switching and interface applications.

ispGDX2-64 ispGDX2-128 ispGDX2-256

I/Os 64 128 256
GDX Blocks 4 8 16
tpp 3.0ns 3.2ns 3.5ns
ts 2.0ns 2.0ns 2.0ns
tco 2.9ns 3.1ns 3.2ns
fuax (Toggle) 360MHz 330MHz 300MHz

) SERDES? 3.5Gbps 7Gbps 13.6Gbps
Max bandwidth -

Without SERDES? 11Gbps 21Gbps 38Gbps

850 Mbps Duplex Channels 4 8 16
LVDS/Bus LVDS (Pairs) 32 64 128
PLLs 2 2 4
Package 100-ball fpBGA 208-ball fpBGA 484-ball fpBGA

1. fuyax (Toggle) * maximum I/Os divided by 2.

2. Max number of SERDES channels per device * 850Mbps
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or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Figure 1.ispGDX2 Block Diagram (256-1/0 Device)
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This family of switches combines a flexible switching architecture with advanced syslO interfaces including 850
Mbps sysHSI Blocks, and sysCLOCK PLLs to meet the needs of the today’s high-speed systems. Through a muli-
plexer-intensive architecture, the ispGDX2 facilitates a variety of common switching functions.

The availability of on-chip control logic further enhances the power of these devices. A high-performance solution,
the family supports bandwidth up to 38Gbps.

Every device in the family has a number of PLLSs to provide the system designer with the ability to generate multiple
clocks and manage clock skews in their systems.

The sysIO interfaces provide system-level performance and integration. These 1/Os support various modes of
LVCMOS/LVTTL and support popular high-speed standard interfaces such as GTL+, PCI-X, HSTL, SSTL, LVDS
and Bus-LVDS. The sysHSI Blocks further extend this capability by providing high speed serial data transfer capa-
bility.

Devices in the family can operate at 3.3V, 2.5V or 1.8V core voltages and can be programmed in-system via an
IEEE 1149.1 interface that is compliant with the IEEE 1532 standard. Voltages required for the 1/O buffers are inde-
pendent of the core voltage supply. This further enhances the flexibility of this family in system designs.
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Typical applications for the ispGDX2 include multi-port multi-processor interfaces, wide data and address bus mul-
tiplexing, programmable control signal routing and programmable bus interfaces. Table 1 shows the members of
the ispGDX2 family and their key features.

Architecture

The ispGDX2 devices consist of GDX Blocks interconnected by a Global Routing Pool (GRP). Signals interface
with the external system via syslO banks. In addition, each GDX Block is associated with a FIFO and a sysHSI
Block to facilitate the transfer of data on- and off-chip. Figure 1 shows the ispGDX2 block diagram. Each GDX
Block can be individually configured in one of four modes:

 Basic (No FIFO or SERDES)

* FIFO Only

* SERDES Only

* SERDES and FIFO

Each syslO bank has its own 1/O power supply and reference voltage. Designers can use any output standard
within a bank that is compatible with the power supply. Any input standard may be used, providing it is compatible
with the reference voltage. The banks are independent.

Global Routing Pool (GRP)

The ispGDX2 architecture is organized into GDX Blocks, which are connected via a Global Routing Pool. The inno-
vative GRP is optimized for routability, flexibility and speed. All the signals enter via the GDX Block. The block sup-
plies these either directly or in registered form to the GRP. The GRP routes the signals to different blocks, and
provides separate data and control routing. The data path is optimized to achieve faster speed and routing flexibility
for nibble oriented signals. The control routing is optimized to provide high-speed bit oriented routing of control sig-
nals.

There are some restrictions on the allocation of pins for optimal bus routing. These restrictions are considered by
the software in the allocation of pins.

GDX Block

The blocks are organized in a “block” (nibble) manner, with each GDX Block providing data flow and control logic
for 16 1/O buffers. The data flow is organized as four nibbles, each nibble containing four Multiplexer Register
Blocks (MRBs). Data for the MRBs is provided from 64 lines from the GRP. Figure 2 illustrates the groups of signals
going into and out of a GDX Block.

Control signals for the MRBs are provided from the Control Array. The Control Array receives the 32 signals from
the GRP and generates 16 control signals: eight MUX Select, four Clock/Clock Enable, two Set/Reset and two Out-
put Enable. Each nibble is controlled via two MUX select signals. The remaining control signals go to all the MRBs.

Besides the control signals from the Control Array, the following global signals are available to the MRBs in each
GDX Block: four Clock/Clock Enable, one reset/preset, one power-on reset, two of four MUX select (two of two in
64 1/0), four Output Enable (two in 64 1/0) and Test Out Enable (TOE).

MUX and Register Block (MRB)

Every MRB Block has a 4:1 MUX (I/O MUX) and a set of three registers which are connected to the I/O buffers,
FIFO and sysHSI Blocks. Multiple MRBs can be combined to form large multiplexers as described below. Figure 3
shows the structure of the MRB.

Each of the three registers in the MRB can be configured as edge-triggered D-type flip-flop or as a level sensitive
latch. One register operates on the input data, the other output data and the last register synchronizes the output
enable function. The input and output data signals can bypass each of their registers. The polarity of the data out
and output enable signals can be selected.
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The Output and OE register share the same clock and clock enable signals. The Input register has a separate clock
and clock enable. The initialization signals of each register can be independently configured as Set or Reset. These
registers have programmable polarity control for Clock, Clock Enable and Set/Reset. The output enable register
input can be set either by one of the two output enables generated locally from the Control Array or from one of the
four (two in 64 1/O) Global OE enable pins. In addition to the local clock and clock enable signals, each MRB has
access to Global Clock, Clock Enable, Reset and TOE nets.

Figure 2. GDX Block
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The output register of the MRB has a built-in bi-directional shift register capability. Each output register correspond-
ing to MRB “n”, receives data output from its two adjacent MRBs, MRB (n-1) and MRB (n+1), to provide shift regis-
ter capability. Like the output register, each input register of the MRB has built-in shift register capability. Each input
register can receive data from its two adjacent MRB input registers, to provide bi-directional shift register capability.
The chaining crosses GDX Block boundaries. The chain of input registers and the chain of output registers can be

combined as one shift register via the GRP.

The four data inputs to the 4:1 MUX come from the GRP. The output of this MUX connects to the output register. A
fast feedback path from the MUX to the GRP allows wider MUXes to be built. Table 2 summarizes the various MUX

sizes and delay levels.

Table 2. MUX Size Versus Internal Delay

MUX Sizes Levels of Internal GRP Delays
4:1 One Level
Upto 16:1 Two Levels
Up to 64:1 Three Levels

Up to 188:1 (with ispGDX2-256)

Four Levels
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Figure 3.ispGDX2 Family MRB
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Control Array

The control array generates control signals for the 16 MRBs within a GDX Block. The true and complement forms
of 32 inputs from the GRP are available in the control array. The 20 NAND terms can use any or all of these inputs
to form the control array outputs. Two AND terms are combined with a NOR term to form Set/Reset and OE sig-
nals. Figure 4 illustrates the control array.
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Figure 4. ispGDX2 Family Control Array
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SRSRRRRPPRIILCE

Each connection
is programmable.

» MUX Select
to Nibble 0

»
L

> MUX Select
to Nibble 1

MUX Select
to Nibble 2

MUX Select
to Nibble 3

.
>

vYVYVY

vVVvyYy
- —

To MRB Clock/
Clock Enable

GYU0  QUUOYOTT

On selected blocks,
this signal can reset
the M Divider of the
PLL.

To MRB
Set/Reset

To MRB
Output Enable

vy Y

syslO Banks

The inputs and outputs of ispGDX2 devices are divided into eight syslO banks, where each bank is capable of sup-
porting different 1/O standards. The number of I/Os per bank is 32, 16 and 8 for the 256-, 128- and 64-1/0 devices
respectively. Each syslO bank has its own I/O supply voltage (Vcco) and reference voltage (Vggg), allowing each
bank complete independence from the other banks. Each 1/0O within a bank can be individually configured to any
standard consistent with the V-co and Vggg settings. Figure 5 shows the I/O banks for the ispGDX2-256 device.

The 1/0O of the ispGDX2 devices contain a programmable strength and slew rate tri-state output buffer, a program-
mable input buffer, a programmable pull-up resistor, a programmable pull-down resistor and a programmable bus-
keeper latch. These programmable capabilities allow the support of a wide range of I/O standards.
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Figure 5. ispGDX2-256 syslO Banks
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There are three classes of /O interface standards implemented in the ispGDX2 devices. The first is the non-termi-
nated, single-ended interface; it includes the 3.3V LVTTL standard along with the 1.8V, 2.5V and 3.3V LVCMOS
interface standards. The slew rate and strength of these output buffers can be controlled individually. Additionally,
PCI 3.3, PCI-X and AGP-1X are all subsets of this interface type. The second interface class implemented is the
terminated, single-ended interface standard. This group of interfaces includes different versions of SSTL and HSTL
interfaces along with CTT and GTL+. Use of these I/O interfaces requires an additional Vggg signal. At the system
level, a termination voltage, V1, is also required. Typically, an output will be terminated to V1t at the receiving end
of the transmission line it is driving. The final types of interfaces implemented are the differential standards
LVPECL, LVDS and Bus LVDS. Table 3 shows the I/O standards supported by the ispGDX2 devices along with
nominal Vcco, VREF and VTT‘

The ispGDX2 family also features 5V tolerant I/O. /O banks with Vecg = 3.3V may have inputs driven to a maxi-
mum of 5.5V for easy interfacing with legacy systems. Up to 64 1/O pins per device may be driven by 5V inputs.
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Table 3.ispGDX2 Supported I/O Standards

syslO Standard Nominal Veco Nominal Vggg Nominal V1t
LVCMOS 3.3 3.3V — —
LVCMOS 2.5 2.5V — —
LVCMOS 1.8 1.8v — —
LVTTL 3.3V — —
PCI 3.3 3.3V — —
PCI -X 3.3V — —
AGP-1X 3.3V — —
SSTL3 class | &I 3.3V 1.5v 1.5v
SSTL2 class 1 &I 2.5V 1.25v 1.25vV
CTT 3.3 3.3V 1.5V 1.5V
CTT 25 2.5V 1.25vV 1.25vV
HSTL class | 1.5V 0.75V 0.75V
HSTL class llI 1.5V 0.9v 0.75Vv
HSTL class IV 1.5v 0.9v 1.5v
GTL+ 1.8/2.5/3.3V 1.0v 1.5v
LVPECL"??3 3.3V — —
LVDS 2.5/3.3V — —
Bus-LVDS 2.5/3.3V — —

1. LVPECL drivers require three resistor pack (see Figure 15).
2. Depending on the driving LVPECL output specification, GDX2 LVPECL input driver may require terminating resistors.
3. For additional information on LVPECL refer to Lattice technical note number TN1000, syslO Design and Usage Guidelines.

The dedicated inputs support a subset of the syslO standards indicated in Table 4. These inputs are associated
with a bank consistent with their location.

Table 4. 1/0 Standards Supported by Dedicated Inputs

LVCMOS LVDS All other ASIC I/Os
Global OE Pins Yes No Yes?
Global MUX Select Pins Yes No Yes?
Resetb Yes No Yes?
Global Clock/Clock Enables Yes Yes Yes?
iSpJTAG™ Port Yes? No No
TOE Yes No No

1. LVCMOS as defined by the V¢; pin voltage.
2. No PCI clamp.

For more information on the syslO capability, please refer to Lattice technical note number TN1000, sysIO Design
and Usage Guidelines.

sysCLOCK PLL

The sysCLOCK PLL circuitry consists of Phase-Lock Loops (PLLs) along the various dividers and reset and feed-
back signals associated with the PLLs. This feature gives the user the ability to synthesize clock frequencies and
generate 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. Figure 6 shows the ispGDX2 PLL block diagram.

Each PLL has a set of PLL_RST, PLL_FBK and PLL_LOCK signals. In order to facilitate the multiply and divide
capabilities of the PLL, each PLL has associated dividers. The M divider is used to divide the clock signal, while the
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N divider is used to multiply the clock signal. The K divider is used to provide a divided clock frequency of the adja-
cent PLL. This output can be routed to the global clock net. The V divider is used to provide lower frequency output
clocks, while maintaining a stable, high frequency output from the PLLs VCO circuit. The PLL also has a delay fea-
ture that allows the output clock to be advanced or delayed to improve set-up and clock-to-out times for better per-
formance. For more information on the PLL, please refer to Lattice technical note number TN1003, sysCLOCK PLL
Design and Usage Guidelines.

Figure 6. sysCLOCK PLL
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There are four global clock networks routed to each MRB block. These global clocks, CLKO-3, can either be gener-
ated by the PLL circuits or supplied externally. External clock pins can be configured as single-ended or differential
(LVDS) input. Figure 7 illustrates how the sysCLOCK PLL inputs and outputs can be routed to the I/O pins or gen-
eral routing. Figure 8 shows the clock network for the ispGDX2-256 and Figure 9 shows the clock networks for
ispGDX2-128 and ispGDX2-64. The Reset (0) pin from the Control Array of selected GDX Blocks can be pro-
grammed to reset the M Divider of the PLLs. This provides a means for generating the reset signal internally.
Table 5 details which GDX Block provides reset to the PLLs.

Table 5. Internal Reset Input of the PLL (M Divider)

PLLO PLL1 PLL2 PLL3
ispGDX2-256 GDX Block 5A GDX Block 7B GDX Block 1A GDX Block 3B
ispGDX2-128 GDX Block 2A GDX Block 0A — —
ispGDX2-64 GDX Block 0A GDX Block 1B — —

10
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Figure 7. 1/0 Pin Connection to the sysCLOCK PLL"*
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1. Some pins are shared. See Logic Signal Connections Table for details.
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Figure 8.ispGDX2-256 CLOCK Network
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Figure 9.ispGDX2-128 and 64 CLOCK Network
syslO Interface sysCLOCK Clock Net MRB

E CLKO ' '
i K(0) : :
tm | R | |
l PLL i i
GCLK/CEQ |—e——»] ! o [ . -y P9
VREFO —4:]]_> : : ; Latch
! > ! !
CLK_OUTO | :
SR g g
' N ' Reg/
GCLK/CE1 » + E E »¢ Clock Net E Latch
VREF1 [———» i : :
i CLK2 ; ;
L K@) E :
GCLK/CE2 |—e——p ! ) v > . g
VREF2 |— 5 | E Latch
> | ] | |
CLK_OUT2 | < 5 ; ;
[ ! E E
: L ; Reg/
GCLK/CE3 >, | i Clock Ne ™™ L aten
VREF3 |— 3|

Operating Modes

All the GDX Blocks in the ispGDX2 family can be programmed in four modes: Basic, FIFO only, SERDES only, and
FIFO with SERDES mode. In basic mode, the SERDES and FIFO are disabled and the MUX output of the MRB
connects to the output register. Inputs are connected to the GRP via the MRB.

Figure 10 shows the four different operating modes. Precise detail of the FIFO and SERDES connections is pro-
vided in their respective sections.

13
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Figure 10. Four Operating Modes of ispGDX2 Devices
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FIFO Operations

Each GDX Block is associated with a 10-bit wide and 15-word deep (10x15) RAM. This RAM, combined with two
address counters and two comparators, is used to implement a FIFO as a “circular queue”. The FIFO has separate
clocks, the Read Clock (RCLK) and Write Clock (WCLK), for asynchronous operation. The FIFO has three addi-
tional control signals Write Enable, Read Enable and FIFO Reset. Three flags show the status of the FIFO: Empty,
Full and Start Read. Each FIFO receives the global Power-on Reset and Reset signals. Figure 11 shows the con-
nections to the FIFO.

14
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Figure 11.ispGDX2 FIFO Signals
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Read Clock and Read Enable are the same as the Clock and Clock Enable signals of the input registers of the
associated MRB. These registers are used to register the FIFO outputs, and in modes that utilize the FIFO are con-
figured to use the same clock and clock enable signals. The Write Clock is selected from one of the GCLK/CE sig-
nals or the RECCLK (Recovered Clock) signal from the associated SERDES. The Write Enable is selected from
one of the local MRB product term CLK/CE signals. All FIFO operations occur on the rising edge of the clock
although clock polarity of these signals can be programmed.

The flags from the FIFO, FULL, EMPTY and STRDb (Start Read) are each fed via a MUX in the MRB to an I/O
buffer. The STRDb (half full) signal is used in conjunction with SERDES. STRDb is an active low signal, the signal
is inactive (high) on FIFO RESET. After the FIFO reset when the FIFO contains data in five memory locations, at
the following write clock transition the STRDb becomes active (low). Note, if the Read Clocks arrive before writing
the sixth location, it may take longer than five write clocks before the STRDb becomes active. When the FIFO has
data in the first six locations, at the next write clock transition the STRDb becomes inactive (high). Again, if the
Read Clocks arrive before writing the seventh location, the STRDb may stay active for longer than one write clock
period, even if the FIFO contains data in less than five locations. After this event, the STRDb stays inactive until the
FIFO is RESET again. STRDb does not become active again even if less than six memory locations are occupied
in the FIFO. It is the user’s responsibility to monitor the FULL and EMPTY signals to avoid data underflow/overflow
and to take appropriate actions.

Figure 12 shows how the FIFO is connected between the 1/0 banks and the GDX Blocks in FIFO mode. For more
information on the FIFO, please refer to Lattice technical note number TN1020, sysHSI Usage Guidelines.
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Figure 12. Operation in FIFO Mode?
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Notes:
1. For clarity, only a portion of the GDX Block is shown.
2. Some signals share pins. See Logic Signal Connections Table for details

16



Lattice Semiconductor ispGDX2V/B/C Family Data Sheet

High Speed Serial Interface Block (sysHSI Block)

The High Speed Serial Interface (sysHSI) allows high speed serial data transfer over a pair of LVDS 1/O. The
ispGDX2 devices have multiple sysHSI Blocks.

Each sysHSI Block has two SERDES blocks which contain two main sub-blocks, Transmitter (with a serializer) and
Receiver (with a deserializer) including Clock/Data Recovery Circuit (CDR). Each SERDES can be used as a full
duplex channel. The two SERDES in a given sysHSI Block share a common clock and must operate at the same
nominal frequency. Figure 13 shows the sysHSI Block.

Device features support two data coding modes: 10B/12B and 8B/10B (for use with other encoding schemes, see
Lattice’s sysHSI application notes). The encoding and decoding of the 10B/12B standard are performed within the
device in dedicated logic. For the 8B/10B standard, the symbol boundaries are aligned internally but the encoding
and decoding are performed outside the device.

Each SERDES block receives a single high speed serial data input stream (with embedded clock) from an input,
and provide a low speed 10-bit wide data stream and a recovered clock to the device. For transmitting, the SER-
DES converts a 10-bit wide low-speed data stream to a single high-speed data stream with embedded clock for
output.

Additionally, multiple sysHSI Blocks can be grouped together to form a source synchronous interface of between 1-
8 channels.

Figure 14 shows the connections of the SERDES block with the FIFO, syslO block and the MRB. Table 6 provides
the descriptions of the SERDES.

For more information on the SERDES/CDR, refer to Lattice technical note humber TN1020, sysHSI Usage Guide-
lines.

Table 6. SERDES Signal Descriptions

Signal 110 Description
CDRRSTb | Resets the CDR circuit of sysHSI block
SYDT (0] Symbol alignment detect for sysHSI block
CAL | Initiates source synchronous calibration sequence
RXD Internal Parallel data in for sysHSI block
TXD Internal Parallel data out for sysHSI block
REFCLK Internal Reference clock received from the clock tree
SIN | Serial data input for sysHSI block (LVDS input)
SOUT (0] Serial data output for sysHSI block (LVDS output)
SS_CLKIN | Clock input for source synchronous group
SS_CLKOUT (0] Clock output for source synchronous group
RECCLK Internal Recovered clock from encoded data by CDR of sysHSI block
CSLOCK Internal Lock output of the PLL associated with sysHSI block
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Lattice Semiconductor

Figure 13. sysHSI Block with SERDES and FIFO
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Note: Some pins are shared. See Logic Signal Connections table for details
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Figure 14. Operation in SERDES Only and SERDES with FIFO Modes™?
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2. For SERDES only mode programmable bit POR
holds FIFO in reset. Input registers used for RESETb
DOUT, and RECCLK configured as

latches and held in pass through.

3. From general I/O pins.
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19



Lattice Semiconductor ispGDX2V/B/C Family Data Sheet

IEEE 1149.1-Compliant Boundary Scan Testability

All ispGDX2 devices have boundary scan cells and are compliant to the IEEE 1149.1 standard. This allows func-
tional testing of the circuit board on which the device is mounted through a serial scan path that can access all crit-
ical 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 supply voltage that
can operate with LVCMOS3.3, 2.5 and 1.8 standards.

syslO Quick Configuration

To facilitate the most efficient board test, the physical nature of the I/O 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 1/Os'
physical nature should be minimal so that board test time is minimized. The ispGDX2 family of devices allows this
by offering the user the ability to quickly configure the physical nature of the syslO cells. This quick configuration
takes milliseconds to complete, whereas it takes seconds for the entire device to be programmed. Lattice'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 ispGDX2 devices provide In-System
Programming (ISP) capability through their Boundary Scan Test Access Port. This capability has been imple-
mented in a manner that ensures that the port remains complaint to the IEEE 1532 standard. By using IEEE 1532
as the communication interface through which ISP is achieved, designers get the benefit of a standard, well defined
interface.

The ispGDX2 devices can be programmed across the commercial temperature and voltage range. The PC-based
Lattice software facilitates in-system programming of ispGDX2 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 automated test equipment.
This equipment can then be used to program ispGDX2 devices during the testing of a circuit board.

Security Scheme

A programmable security scheme is provided on the ispGDX2 devices as a deterrent to unauthorized copying of
the array configuration patterns. Once programmed, this scheme prevents readback of the programmed pattern by
a device programmer, securing proprietary designs from competitors. The security scheme also prevents program-
ming and verification. The entire device must be erased in order to reset the security scheme.

Hot Socketing

The ispGDX2 devices are well suited for those applications that require hot socketing capability. Hot socketing a
device requires that the device, when powered down, can tolerate active signals on the 1/0s and inputs without
being damaged. Additionally, it requires that the effects of the powered-down device be minimal on active signals.
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Absolute Maximum Ratings %3

ispGDX2C (1.8V) ispGDX2B/V (2.5/3.3V)
SupplyVoltage Ve .o oo 05t025V................ -0.5t0 5.5V
PLL Supply Voltage Veep. - v vovoee oo -05t025V.... ... -0.5t0 5.5V
Output Supply Voltage Veeg - - v v vvov oo i et -05t045V................ -0.5t0 4.5V
JTAG Supply Voltage (Veeg) oo v v e oo -05t045V.............. .. -0.5t0 4.5V
Input or I/O Tristate Voltage Applied *® ... ...... -05t055V................ -0.5t0 5.5V
Storage Temperature . . ..................... -65t0150°C ............... -65 to 150°C
Junction Temp. (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 program-
ming, following the programming specifications).

. Compliance with the Lattice Thermal Management document is required.

. All voltages referenced to GND.

. Overshoot and undershoot of -2V to (V| (MAX)+2) volts is permitted for a duration of <20ns.

. A maximum of 64 1/Os per device with V,\ > 3.6V is allowed.

abrbwnN

Recommended Operating Conditions

Symbol Parameter Min Max Units
Supply Voltage for 1.8V Devices 1.65 1.95 \%
Vee Supply Voltage for 2.5V Devices 2.3 2.7 \%
Supply Voltage for 3.3V Devices 3 3.6 \%
Supply Voltage for PLL and sysHSI Blocks, 1.8V Devices 1.65 1.95 \%
Veep Supply Voltage for PLL and sysHSI Blocks, 2.5V Devices 2.3 2.7 \%
Supply Voltage for PLL and sysHSI Blocks, 3.3V Devices 3 3.6 \%
Power Supply Voltage for JTAG Programming 1.8V Operation 1.65 1.95 \%
Vees Power Supply Voltage for JTAG Programming 2.5V Operation 2.3 2.7 \%
Power Supply Voltage for JTAG Programming 3.3V Operation 3 3.6 \%
T;(COM) Junction Commercial Operation 0 90 °C
T;(IND) Junction Industrial Operation -40 105 °C
Erase Reprogram Specifications
Parameter Min Max Units
Erase/Reprogram Cycle 1,000 — Cycles

Note: Valid over commercial temperature range.

Hot Socketing Specifications® 23

Symbol Parameter Condition Min Typ Max Units
Iok* Input or Tristated I/O Leakage Current [0 =<V,y = 3.0V — +/-50 +/-800 uA

1. Insensitive to sequence of V¢ and V¢ co. However, assumes monotonic rise/fall rates for Ve and Ve, provided (Vi - Veco) = 3.6V
2. LVTTL, LVCMOS only.

3.0< VCC = VCC (MAX), 0< VCCO = VCCO (MAX)

4. Ipk is additive to Ipy, Ipp or Igy. Device defaults to pull-up until fuse circuitry is active.
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DC Electrical Characteristics
Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
0=Vin=(V -0.2v — — 10 A
L, hy' |Input or I/O Low Leakage in = (Veco ) "
(VCCO -0.2V) < VN = 3.6V — — 30 uA
3 . 3.6V <V,y=5.5V and . -
A Input High Leakage Current 3.0V = Vegg < 3.6V 3 mA
Ipy I/0 Active Pull-up Current 0=Vy=0.7Vcco -30 — -150 uA
IpD I/O Active Pull-down Current V)L (MAX) =V |y = Vi (MAX) 30 — 150 uA
IgHLs  |Bus Hold Low Sustaining Current |V,y = V| (MAX) 30 — — uA
IgyHs  |Bus Hold High Sustaining Current |V, = 0.7 Veco -30 — — uA
lgHLo |Bus Hold Low Overdrive Current |0 = V\ =V (MAX) — — 150 uA
IgqLH | Bus Hold High Overdrive Current |0 <V )\ = V| (MAX) — — -150 uA
Vgyr  |Bus Hold Trip Points Veeo ¥ 0.35 — Veeo * 0.65 \Y
\Y, =3.3V, 2.5V, 1.8V — —
Cq I/O Capacitance® cco 8 pf
Vee = 1.8V, Vio = Oto A\ (MAX) — —
) ) Veeo = 3.3V, 2.5V, 1.8V — —
C, Clock Capacitance 6 pf
VCC = 18V, V|o =0to V|H (MAX) — —_—
. 2 VCCO =3.3V, 2.5V, 1.8V — —
Cs Global Input Capacitance 6 pf
Vee = 1.8V, Vg = 0 to V| (MAX) — —

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 tri-stated. It is not
measured with the output driver active. Bus maintenance circuits are disabled.

2. Tp=25°C, f=1.0MHz.

3. 5V tolerant inputs and 1/Os should be placed in banks where 3.0V = Vg < 3.6V. The JTAG ports are not included for the 5V tolerant inter-
face.

Supply Current
Over Recommended Operating Conditions (ispGDX2-256)*

Symbol Description Power Pins Vece (V) Min. Typ. Max. Units
3.3 - 49.0 - mA
Core Logic Power Supply Current 25 - 49.0 - mA
1.8 - 46.7 - mA
lec™ Vee

3.3 - 118.7 - mA

GPLL/sysHSI Logic Power Supply : :
Current 25 118.7 mA
1.8 - 117.5 - mA
3.3 - 14.7 - mA

2 GPLL/sysHSI CSPLL Power . .
lCCP Supply Current VCCP 25 14.7 mA
1.8 - 17.4 - mA
3.3 - 35 - mA
lceo® Bank Power Supply Current Veeo 2.5 - 35 - mA
1.8 - 25 - mA
3.3 - 1.5 - mA
lccy JTAG Programming Current Vees 25 - 1.0 - mA
1.8 - 800 - pA

1. 64-input switching frequency at 20 MHz, with one GRP fanout.

2. One GPLL with fy,co = 400 MHz and one sysHSI Block (two receivers and two transmitters) at 622 MHz data rate.

3. All 8-bank reference circuit currents, all I/Os in tristate, inputs held at valid logic levels, and bus maintenance circuits disabled.
4. Ty =25°C
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syslO Recommended Operating Conditions

Veeo (V) Vrer (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 3.3 3.0 3.3 3.6 - - -
LVCMOS 2.5 2.3 2.5 2.7 - - -
LVCMOS 1.82 1.65 1.8 1.95 - - -
LVTTL 3.0 3.3 3.6 - - -
PCI 3.3 3.0 3.3 3.6 - - -
PCI-X 3.0 3.3 3.6 - - -
AGP-1X 3.15 3.3 3.45 - - -
SSTL 2 2.3 2.5 2.7 1.15 1.25 1.35
SSTL 3 3.0 3.3 3.6 1.3 15 1.7
CTT 3.3 3.0 3.3 3.6 1.35 15 1.65
CTT 2.5 2.3 25 2.7 1.35 15 1.65
HSTL Class | 1.4 1.5 1.6 0.68 0.75 0.9
HSTL Class Il 1.4 15 1.6 - 0.9 -
HSTL Class IV 1.4 15 1.6 - 0.9 -
GTL+ 14 - 3.6 0.882 1.0 1.122
LVPECL 3.0 3.3 3.6 - - -
LVDS 2.3 2.5/3.3 3.6 - - -
BLVDS 2.3 2.5/3.3 3.6 - - -

1. Inputs are independent of Vg setting. However, Vcco must be set within the valid operating range for one of the supported standards.
2. Software default setting.
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syslO Single Ended DC Electrical Characteristics

Over Recommended Operating Conditions

Input/Output Vic ViH VoL Vor o2 lop?
Standard Min (V) Max (V) Min (V) Max (V) Max (V) Min (V) (mA) (mA)
0.4 24 20, 16, 12, |-20, -16, -12,
LVCMOS 3.3 -0.3 0.8 2.0 5.5 8,5.33,4 |-8,-5.33,-4
0.2 Veeo - 0.2 0.1 0.1
0.4 2.4 4 -4
LVTTL -0.3 0.8 2.0 5.5
0.2 Veeo - 0.2 0.1 0.1
16,12,8, |-16,-12,-8,
LVCMOS 2.5 0.3 0.7 1.7 3.6 04 Veco04 | 5334 -5.33, -4
0.2 Veeo - 0.2 0.1 0.1
LVCMOS 1.83 -0.3 0.68 1.07 3.6 0.4 Veeo - 0.4 8 -8
0.4 Veeco 04 | 12,5.33,4 |-12,-5.33, -4
LVCMOS 1.8° -0.3 0.68 1.07 3.6
0.2 Veeo - 0.2 0.1 0.1
PCI 3.3* -0.3 1.08 1.5 3.6 0.1Veeo | 0.9Veco 1.5 -0.5
PCI -X® -0.3 1.26 1.5 3.6 0.1Veeo | 0.9Veco 1.5 -0.5
AGP-1Xx* -0.3 1.08 1.5 3.6 0.1Veco | 0.9Veco 1.5 -0.5
SSTL3 class | -0.3 VRer - 0.2 | Vger + 0.2 3.6 0.7 Veeo - 1.1 8 -8
SSTL3 class I -0.3 VRer-0.2 | Vggr + 0.2 3.6 0.5 Veeo - 0.9 16 -16
SSTL2 class | -0.3 Vger - 0.18 | Vgeg + 0.18 3.6 0.54 Veeo - 0.62 7.6 7.6
SSTL2 class I -0.3 VRer - 0.18 | VRer + 0.18 3.6 0.35 Veco - 0.43 15.2 -15.2
CTT 3.3 -0.3 VRer-0.2 | Vggg + 0.2 3.6 VRer - 0.4 | Vrgr + 0.4 8 -8
CTT 25 -0.3 Vier - 0.3 | Vgeg + 0.2 3.6 Vier - 0.4 | Vgeg + 0.4 8 -8
HSTL class | -0.3 Vger - 0.1 | Vgeg + 0.1 3.6 0.4 Veeo - 0.4 8 -8
HSTL class Il -0.3 Vrer-0.2 | Vger + 0.1 3.6 0.4 Veeo - 0.4 24 -8
HSTL class IV -0.3 Vger - 0.3 | Vgeg + 0.1 3.6 0.4 Veeo - 0.4 48 -8
GTL+ -0.3 VRer - 0.2 | Vger + 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 1/O bank and the end of
the I/O bank, as shown in the logic signals connection table, shall not exceed n*8mA. Where n is the number of 1/Os between bank GND
connections or between the last GND in a bank and the end of a bank.

3. For 1.8V devices (ispGDX2C) these specifications are V| = 0.35 V¢ and V= 0.65V ¢

4. For 1.8V power supply devices these specifications are V| = 0.3 * V¢ * 3.3/1.8, V), = 0.5 * V¢ * 3.3/1.8

5. For 1.8V power supply devices these specifications are V| =0.35 * V¢ *3.3/1.8 and V|5 = 0.5 *Vc * 3.3/1.8

24




Lattice Semiconductor

ispGDX2V/B/C Family Data Sheet

syslO Differential DC Electrical Characteristics
Over Recommended Operating Conditions

Parameter

Symbol Parameter Description Test Conditions Min. Typ. Max. Units
LVDS
VineVinm | Input Voltage — 0 — 2.4 \Y
VTHD Differential Input Threshold 0.2V =V = 1.8V +/-100 — — mV
Iin Input Current Power On — — +/-10 UA
VoH Output High Voltage for Vgp or Vo Ry =100 — 1.38 1.60 \Y
VoL Output Low Voltage for Vgp or Vom Rt =100Q 0.9 1.03 — \Y,
Vop Output Voltage Differential (Vop - Vom), Ry = 100Q 250 350 450 mV
AVop Change in Vgp Between High and Low |— — — 50 mVv
Vos Output Voltage Offset (Mop - Vow)/2, R = 10022 1.125 1.25 1.375 \Y,
AVos Change in VOS Between H and L — — — 50 mVv
losp Output Short Circuit Current Vop = OV. Driver Outputs . . 24 mA

Shorted.
Bus LVDS!
VoH Output High Voltage for Vgp or Voum Ry =27Q — 14 1.80 \Y,
VoL Output Low Voltage for Vop or Vom R =27Q 0.95 11 — \Y
Vop Output Voltage Differential [Vop - Vowml: RT =27Q 240 300 460 mV
AVop Change in Vgp Between H and L — — 27 mV
Vos Output Voltage Offset [Vop - VOM| /2, RT = 27Q 11 1.3 15 \%
AVpg Change in Vgg Between H and L — — 27 mVv
losp Output Short Circuit Current \S/ﬁgrte& Driver Outputs . 36 65 mA
1. Vop and Vg, are the two outputs of the LVDS output buffer.
LvPecL?

DC Parameter Parameter Description Min. Max. Min. Max. Min. Max. Units
Veco Output Supply Voltage 3.0 3.3 3.6 \%
A Input Voltage High 1.49 2.72 1.49 2.72 1.49 2.72 \%
VL Input Voltage Low 0.86 2.125 0.86 2.125 0.86 2.125 \Y
VoH Output Voltage High 1.7 211 1.92 2.28 2.03 241 \Y
VoL Output Voltage Low 0.96 1.27 1.06 1.43 1.25 1.57 \%
/Y Differential Input voltage 0.3 0.3 0.3 \%

1. These values are valid at the output of the source termination pack as shown above with 100-ohm differential load only (see Figure 15).

The Vgy levels are 200mV below the standard LVPECL levels and are compatible with devices tolerant of the lower common mode ranges.
2. Valid for 0.2V < V¢ = 1.8V.

Figure 15. LVPECL Driver with Three Resistor Pack
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iIspGDX2 External Switching Characteristics

Over Recommended Operating Conditions

-3 -32 -35 -5

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. |Units

Output Paths

tPD Data From Input Pin to Output Pin — 3.0 — 3.2 — 35 — 5.0 ns

tpp_sEL Data From Global Select Pin to Output Pin| — 2.8 — 3.0 — 3.3 — 4.7 ns

tco Global Clock to Output — 2.9 — 3.1 — 3.2 — 5.4 ns

tops Set-up Time Before Global Clock 2.0 — 2.0 — 2.0 — 3.0 — ns

toPH Hold Time After Global Clock 0.0 — 0.0 — 0.0 — 0.0 — ns
PT Clock Enable Setup Time Before

tOPCES Global Clock 3.0 — 3.0 — 4.1 — 6.9 — ns
PT Clock Enable Hold Time After

tOPCEH Global Clock 0.0 — 0.0 — 0.0 — 0.0 — ns

toPrsTO External Reset Pin to Output Delay — 53 — 6.0 — 6.0 — 10.0 | ns

Input Paths

tips Set-up Time Before Global Clock 0.5 — 0.5 — 0.5 — 0.9 — ns
Set-up Time Before Global Clock

tipsz (Zero Hold Time) 2.0 — 2.0 — 2.0 — 3.0 — ns

tiPH Hold Time After Global Clock 1.0 — 1.0 — 1.0 — 1.7 — ns
Hold Time After Global Clock

tiPHZ (Zero Hold Time) 0.0 — 0.0 — 0.0 — 0.0 — ns
PT Clock Enable Setup Time Before

tipcES Global Clock 31 — 31 — 31 — 5.1 — ns

T PT Clock Enable Hold Time After Global 0.0 . 0.0 . 0.0 . 0.0 . ns
Clock

tiPrSTO External Reset Pin to Output Delay — 5.6 — 6.5 — 7.5 — 125 | ns

Output Enable Paths

toeco Global Clock to Output Enabled Pin — 4.2 — 4.5 — 55 — 9.1 ns
Output Enable Register Set-up Time

toes Before Global Clock 1.6 - 16 - 2.0 - 34 - ns

toEH Hold Time After Global Clock 0.0 — 0.0 — 0.0 — 0.0 — ns
PT Clock Enable Setup Time Before

tOECES Global Clock 3.5 —_— 3.5 —_— 4.1 —_— 6.9 —_— ns

torcen PT Clock Enable Hold Time After Global 0.0 o 0.0 - 0.0 - 0.0 . ns
Clock

tGoE/DIS Global OE Input to Output Enable/Disable | — 35 — 3.8 — 45 — 7.5 ns

troe/pIs Test OE Input to Output Enable/Disable — 5.2 — 55 — 6.2 — 103 | ns

tEn/DIS Input to Output Enable/Disable — 5.2 — 55 — 6.2 — 103 | ns

Clock and Reset Paths

tRw Width of Reset Pulse 25 — 25 — 25 — 4.1 — ns

tow Clock Width 13 — 15 — 1.6 — 2.7 — ns

tew Clock Width 15 — 1.6 — 1.6 — 2.7 — ns
Clock Frequency with External

fuax (Ext) Feedback L(tops * teo) — 204 — 196 — 192 — 119 | MHz

fwax (Tog, |Clock Frequency Maximum Toggle . . . .

No PLL) (No PLL) 360 330 300 180 | MHz
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ISpGDX2 External Switching Characteristics

Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. |Units
fmax Clock Frequency Maximum Toggle
(Tog, PLL) |(With PLL) — 360 — 330 — 300 — 180 | MHz

Timing v.2.2
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Timing Model

The task of determining the timing through the ispGDX2 family is relatively simple. The timing model provided in
Figure 16 shows the specific delay paths. Once the implementation of a given function is determined either con-
ceptually or from the software report file, the delay path of the function can easily be determined 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 param-
eters are tested and guaranteed for every device.

Figure 16.ispGDX2 Timing Model Diagram (1/O Cell)
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Figure 17.ispGDX2 Timing Model Diagram (with sysHSI and FIFO Receive Mode)
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Figure 18.ispGDX2 Timing Model Diagram (with sysHSI Transmit Mode)
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Figure 19.ispGDX2 Timing Model Diagram (in FIFO Only Mode)
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Sample External Timing Calculations

The following equations illustrate the task of determining the timing through the ispGDX2 family. These are only a
sample of equations to calculate the timing through the ispGDX2.

Figure 16 shows the specific delay paths and the Internal Timing Parameters table provides the parameter values.
Note that the internal timing parameters are given for reference only and are not tested. The external timing param-
eters are tested and guaranteed for every device.

Data from global select pin to output pin:
tpp_seL = tseL N + tMuxseL * topeyPass t tBuF

Global clock to output:

tco = tek Nt lecLk * topcoi * tBuF

Input register or latch set-up time before global clock:

tips = tin * tips - (teik + tecLk)

Input register or latch hold time after global clock:

tipn = (teLk N * tocLk) * tiphi - tin

Data from product term select to output pin:

tpp_pTseL = Uin * ipeypass * tRouTEGRP T tpTsEL * tMuxsEL * topeYPASS T tBUF

Product term clock to output:
tco pT = tin T ipBYPAss * tRouTEGRP T tPTCLK t toPCOi + tBUF

Input register or latch set-up time before product term clock:
tips_pT = tn * tipsi_pT - (tin + tipeyPAss + tRouTEGRP * tPTCLK)

Input register or latch hold time after product term clock:
tipn_pT = (tin + tipBYPASS + tROUTEGRP * tPTCLK) *+ tipHi - ti

Global OE input to output enable/disable:
tcoe/mis = lcoe_IN * toeByPass  tEN

External reset pin to output delay:
toprsTo = tsr_IN * topasroi * tBUF
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ispGDX2 Internal Timing Parameters?

Over Recommended Operating Conditions

-3 -32 -35 -5

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Input/Output Delays
tsur Output Buffer Delay — |08 | — (08| — (08| — |[114 | ns
teLk N Global Clock Input Delay — (100 — (100 — |[100| — |167 | ns
tCLKEN_IN Global Clock Enable Input Delay — |18 | — |18 | — |18 | — |3.00]| ns
tois Output Disable Delay — |18 | — |18 | — [250| — |417 | ns
ten Output Enable Delay — | 150 | — |18 | — [250| — |[417 | ns
tGoE IN Global Output Enable Path Delay — |200| — |200| — |200| — |333]| ns
tiN Input Pin Delay — |040 | — (040 | — (040 | — |057 | ns
tsEL IN Global MUX Select Input Delay — |160| — |[160| — [160| — [229| ns
tsr N Global Set/Reset Path Delay — |20 — |270| — |270| — |450| ns
troE_IN Test Output Enable Path Delay — |87 | — |3870| — [370| — |67 | ns
Shift Register and MUX Delays
tipac (it ';aetgi Qg’r‘)ice”‘ VO Cell Delay — |o8| — |o080| — [080| — |133] ns
topac (%L;}ti?tug;gitgtgt)jjacent I/O Cell Delay — 1130 — 130 — |130] — |217 ns
tMuxPD MUX Data Path Delay — | 090 | — |090| — | 090 | — |[129]| ns
tMUXSEL MUX Select Path Delay — | 040 | — |040| — [040| — |057 | ns
AND Arrays and Routing Delays
tEIFODATAOUT FIFO Output to 1/O Block Delay — | 000| — |00O0| — |000| — |0.00]| ns
tecLk Clock Tree Delay — | 040 | — |040| — |[040| — | 067 | ns
tHSIFIFOFLAG HSI/FIFO Flag to 1/0 Block Delay — |000| — 000 — [000| — |[0.00| ns
thsiouT HSI Output to 1/0 Cell Block Delay — 000 — (000 — [000| — |0.00 | ns
fHSISSCLKOUT EI?)LECI)DUJE; Synchronous Clock to I/0 Cell — loool — looo!| — looo! — |o0o00!l ns
thLL DELAY PLL Output to I/0 Cell Block Delay — |03 — 033 — [033| — [090 | ns
tpLLOUT PLL Delay Increment(User Selectable) — |000| — |000| — [000| — |[0.00| ns
tpToLK Clock AND Array Delay — |220| — |220| — |220| — |3.67| ns
tpTCLKEN Clock Enable AND Array Delay — (210 — (210| — (210 — |[350 | ns
tpTOE OE AND Array Delay — | 240 | — | 240 | — | 240 | — |4.00 | ns
tpTsEL Select AND Array Delay — |70 — |170| — |170| — |283 | ns
tpTsr Set/Reset AND Array Delay — | 140 | — |140| — | 270 | — | 450 | ns
tROUTEGRP Global Routing Pool Delay — |09 | — |09 | — [090| — [129| ns
Register/Latch Delays, Output Paths
toPASROI Asynchronous Set/Reset to Output — |250| — 250 | — [250 | — |417 | ns
toPASRRI Asynchronous Set/Reset Recovery — |250| — 250 | — [250 | — |[417 | ns
topBYPASS Register/Latch Bypass Delay — |000| — |020| — | 050 | — |071]| ns
toPcEHi Register Clock Enable Hold Time 130 — (130 — (130 | — |217 | — ns
topcEsi E;%E;?E%EEKEEQ%E‘; Setup Time 110 | — [110| — [120| — |183| — | ns
sces pT | s S Sl Tme 100 — |00 — [2a0] — Jaso| — [
topcoi Register Clock to Output Delay — 070 | — |09 | — [100| — |167 | ns
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ispGDX2 Internal Timing Parameters® (Continued)
Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

topHi Register Hold Time 08| — |08 | — |08 | — |133| — ns
topPLGOI Latch Gate to Output Delay — (100 — (100 — [100| — |167 | ns
toPLHi Latch Hold Time 08| — |08 | — |08 | — |133| — ns
topLpD: k/laggg)Propagation Delay (Transparent — lo30! — lo30!| — 030! — |o50]! ns
topLsi Latch Setup Time (Global Gate) 120 — (120 — |120| — |200 | — ns
topLsi pT Latch Setup Time (Product Term Gate) 100| — |100| — |100| — |167 | — ns
topsi Register Setup Time (Global Clock) 120 — (120 — |120| — |200 | — ns
topsi pT Register Setup Time (Product Term Clock) | 1.00 | — |1.00| — |1.00| — | 167 | — ns
topsrPWi Asynchronous Set/Reset Pulse Width — | 250 | — |250| — |250| — |417 | ns
Register/Latch Delays, Input Paths

tiPASROI Asynchronous Set/Reset to Output — (100 — (100 — |[170| — |283 | ns
tiPASRRI Asynchronous Set/Reset Recovery — | 250 | — |250| — |250| — |417 | ns
tiPBYPASS Register/Latch Bypass Delay — |000| — 000 — [000| — |[0.00| ns
tipcEHi Register Clock Enable Hold Time 130 — (130 — (130 | — |217 | — ns
tipcesi ?Gelg's‘;?rcﬂgﬁ";gﬁﬂ‘; Setup Time 120 — [110| — |110| — |183| — | ns
e T | e e e ™ 110 = [220] — Juao| — Jass| — [
tipcoi Register Clock to Output Delay — |08 | — |100| — |100| — |167| ns
tpni Register Hold Time 000 — |000| — |000| — |0.00| — ns
tipLGOi Latch Gate to Output Delay — (100 — [100| — [100| — |167 | ns
YPLHi Latch Hold Time 000 — |000| — |000| — |000 | — ns
tpLpD] kﬂaggt;)Propagation Delay (Transparent — los30l — lo30!| — lo3!| — |os0! ns
tipLsi Latch Setup Time (Global Term) 150 — (150 | — |[150 | — |250 | — ns
tipLsi pT Latch Setup Time (Product Term Gate) 150 — (150 | — |[150| — |[250 | — ns
tipsi Register Setup Time (Global Clock) 150 — |150| — |150| — |250 | — ns
tipsi_pT Register Setup Time (Product Term Clock) | 1.50 | — | 150 | — |150| — | 250 | — ns
tiPSRPWI Asynchronous Set/Reset Pulse Width — |250| — 250 | — [250 | — |[417 | ns
OE Paths

toEASROI Asynchronous Set/Reset to Output — |250| — 250 | — [250 | — |417 | ns
tOEASRRI Asynchronous Set/Reset Recovery — |250| — 250 | — [250 | — |[417 | ns
toEBYPASS Register/Latch Bypass Delay — | 000| — |00O00| — |000| — |0.00]| ns
toECEHI Register Clock Enable Hold Time 130 — (130 — |08 | — |[133| — ns
torces; Eﬁ)%ljtégactl)cl):)k Enable Setup Time (Global | ;50 | _ [ 150 | — 120! — |200]| — ns
occes b1 | o Enee S TITe 150 | — [as0| — [2a0] — aso| — [
toEcoi Register Clock to Output Delay — 130 | — (130 — |[160| — |267 | ns
toeni Register Hold Time 040 | — | 040 | — |040| — | 067 | — ns
toELGOI Latch Gate to Output Delay — |160| — |160| — |[160| — |267 | ns
tOELHi Latch Hold Time 040 | — |040| — | 040 | — | 067 | — ns
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ispGDX2 Internal Timing Parameters* (Continued)
Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
toELPD: k/laggg)Propagatlon Delay (Transparent — lo30!l — lo30!| — 030! — |o50]! ns
toELsi Latch Setup Time (Global Gate) 140 | — (140 | — |140| — |233| — ns
toELsi PT Latch Setup Time (Product Term Gate) 100| — |100| — |100| — |167 | — ns
toEsi Register Setup Time (Global Clock) 100 — (100 — |140| — |233| — ns
toesi pT Register Setup Time (Product Term Clock) | 1.00 | — |1.00| — |1.00| — | 167 | — ns
toESRPWiI Asynchronous Set/Reset Pulse Width — | 250 | — |250| — |250| — |417 | ns

Timing v.2.2
1. Internal parameters are not ested and are for reference only. Refer to the timing model in this data sheet for details.
2. tpLLpELAY IS the unit of increment by which the clock signal can be incremented. The PLL can adjust the clock signal by up to trange (@S
given in the sysCLOCK PLL Timing section) in either direction in steps of size tp | pgiay.
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iIspGDX2 Timing Adjusters

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

Optional Adders

tinDIO Input Delay — |15 | — |15 | — |15 | — | 250 ns
Secondary PLL Output

tPLL_SEC_DELAY Delay y P — 1.30 — 1.30 — 1.30 — 1.30 ns

tioo Output Adjusters
Using Slow Slew (LVTTL and -

Slow Slew LVCMOS Outputs Only) — | 090 | — | 090 | — | 0.9 0.90 ns

LVTTL_out Using 3.3V TTL Drive — |120| — |120| — |120| — | 1.20 ns
Using 1.8V CMOS Standard,

LVCMOS_18_4mA_out AmA Drive — | 03| — |030| — |030| — |0.30 ns
Using 1.8V CMOS Standard,

LVCMOS_18_5.33mA_out 5 33mA Drive — | 030| — |030| — |030| — |0.30 ns
Using 1.8V CMOS Standard,

LVCMOS_18_8mA_out 8mA Drive — | 000| — |000| — |000| — |0.00 ns
Using 1.8V CMOS Standard,

LVCMOS_18_12mA_out 12mA Drive — |000| — |000| — |000| — |0.00 ns
Using 2.5V CMOS Standard,

LVCMOS_25_4mA_out AmA Drive — | 120| — |120| — |120| — |1.20 ns
Using 2.5V CMOS Standard,

LVCMOS_25_5.33mA_out 5 33mA Drive — |100| — |100| — |100| — | 1.00 ns
Using 2.5V CMOS Standard,

LVCMOS_25_8mA_out 8mA Drive — | 040 | — |040| — | 040| — | 040 ns
Using 2.5V CMOS Standard,

LVCMOS_25_12mA_out 12mA Drive — | 040| — |040| — | 040| — | 040 ns
Using 2.5V CMOS Standard,

LVCMOS_25_16mA_out 16mA Drive — | 040 | — |040| — | 040| — | 040 ns
Using 3.3V CMOS Standard,

LVCMOS_33_4mA_out AmA Drive — | 120| — |120| — |120| — |1.20 ns
Using 3.3V CMOS Standard,

LVCMOS_33_5.33mA_out 5 33mA Drive — | 120| — |120| — |120| — |1.20 ns
Using 3.3V CMOS Standard,

LVCMOS_33_8mA_out 8mA Drive — | 08| — |080| — |08 | — |0.80 ns
Using 3.3V CMOS Standard,

LVCMOS_33_12mA_out 12mA Drive — |060| — |060| — | 060| — | 0.60 ns
Using 3.3V CMOS Standard,

LVCMOS_33_16mA_out 16mA Drive — |060| — |060| — | 060| — | 0.60 ns
Using 3.3V CMOS Standard,

LVCMOS_33_20mA_out 20mA Drive — | 03| — |030| — |030| — |0.30 ns

AGP_1X_out Using AGP 1x Standard — | 060 — |060| — |060| — | 0.60 ns
Using Bus Low Voltage Dif-

BLVDS_out ferential Signaling (BLVDS) — |100| — |100| — |100| — | 1.00 ns

CTT25_out Using CTT 2.5v — | 030| — |030| — |030| — |0.30 ns

CTT33_out Using CTT 3.3v — | 020 — |020| — |020| — |0.20 ns

GTL+_out Using GTL+ — |050| — |00 — |050| — | 050 ns

HSTL_I_out Using HSTL 2.5V, Class | — | 050 — |050| — |050| — | 0.50 ns

HSTL_III_out Using HSTL 2.5V, Class llI — |060| — |060| — |060| — | 0.60 ns

HSTL_IV_out Using HSTL 2.5V, Class IV — |060| — |060| — | 060| — | 0.60 ns
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IspGDX2 Timing Adjusters (Continued)

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

LVPECL_out ggﬂgli%PECL Differential | __ | 530 | — |030| — |030| — |030]| ns
LVDS_out ;’;‘g?g';]‘;‘fi’n\éoyf‘\?gs[))'ﬁere”' — |08 | — |08 | — |080| — |o080]| ns
PCI_out Using PCI Standard — | 060 — |060| — |060| — | 0.60 ns
PCI_X_out Using PCI-X Standard — | 060 — |060| — |060| — | 0.60 ns
SSTL2_|_out Using SSTL 2.5V, Class | — |03 — |030| — |030| — |0.30 ns
SSTL2_1l_out Using SSTL 2.5V, Class Il — | 050 — |050| — |050| — | 0.50 ns
SSTL3_|_out Using SSTL 3.3V, Class | — (020 — | 020 — | 020 — | 0.20 ns
SSTL3_Il_out Using SSTL 3.3V, Class Il — | 040| — | 040| — | 040 | — | 0.0 ns
tio) INnput Adjusters

LVTTL_ in Using 3.3V TTL — |000| — |00O0| — |000| — |0.00 ns
LVCMOS_18_in Using 1.8V CMOS — |000| — |000| — |000| — |0.00 ns
LVCMOS_25 in Using 2.5V CMOS — |000| — |000| — |000| — |0.00 ns
LVCMOS_33_in Using 3.3V CMOS — |000| — |00O0| — |000| — |0.00 ns
AGP_1X_in Using AGP 1x — |100| — |100| — |100| — | 1.00 ns
BLVDS_in osng gi‘éf] ;‘i’r‘]’é\(’g'ﬁ‘/%es?'ﬁer' — |os0| — |050| — |050| — [050| ns
CTT25_in Using CTT 2.5V — |00 — |100| — |[2100| — | 1.00 ns
CTT33_in Using CTT 3.3V — 1.00 | — 1.00 | — 1.00 | — 1.00 ns
GTL+_in Using GTL+ — | 050 | — |050| — |050| — | 0.50 ns
HSTL_I_in Using HSTL 2.5V, Class | — | 050 — |050| — |050| — | 0.50 ns
HSTL_IIl in Using HSTL 2.5V, Class Il — |060| — |060| — |060| — | 0.60 ns
HSTL_IV_in Using HSTL 2.5V, Class IV — |060| — |060| — | 060| — | 0.60 ns
LVPECL_in H_f/'g%ggere““a' Signaling |1 000 | — [000| — |000| — | 000/ ns
LVDS_in ;’;‘”S?g';]‘;‘fi’n\éoyf‘\?gs[))'ﬁere”' — |os0| — |050| — |050| — |050]| ns
PCl_in Using PCI — |100| — |100| — |1.00| — | 1.00 ns
PCI_X_in Using PCI-X — 1.00 | — 1.00 | — 1.00 | — 1.00 ns
SSTL2_|_in Using SSTL 2.5V, Class | — |050| — |00 — |050| — | 050 ns
SSTL2 1l_in Using SSTL 2.5V, Class Il — | 050 — |050| — |050| — | 0.50 ns
SSTL3 | in Using SSTL 3.3V, Class | — |060| — |060| — |060| — | 0.60 ns
SSTL3_Il_in Using SSTL 3.3V, Class Il — |060| — |060| — | 060| — | 0.60 ns

Timing v.2.2

36




Lattice Semiconductor ispGDX2V/B/C Family Data Sheet

IspGDX2 FIFO Internal Timing

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

Routing Delays

tFIFODATAIN FIFO Input Delay 0.00 0.00 0.00 0.00 ns
triropataouT | FIFO Output to 1/O Core Delay 0.00 0.00 0.00 0.00 ns
tFIFORCLK Read Clock Input Delay 0.00 0.00 0.00 0.00 ns
tFIFOREN Read Clock Enable Input Delay 0.00 0.00 0.00 0.00 ns
tFIFOWCLK Write Clock Input Delay 0.00 0.00 0.00 0.00 ns
tFIFOWEN Write Clock Enable Input Delay 0.00 0.00 0.00 0.00 ns
Core Delays

triFocLkskew | Global Read Clock to Write Clock Skew 2.00 2.00 2.00 3.33 ns
triroempty  |Read Clock to Empty Flag Delay 1.30 1.80 1.80 3.00 ns
tFIFOFULL Write Clock to Full Flag Delay 1.30 1.80 1.80 3.00 ns
tFIFORCEH $i(rer?g Clock Hold after Read Clock Enable 0.00 0.00 0.00 0.00 ns
tFIFORCES Eﬁ:glngoi%eSetup before Read Clock 150 150 150 250 ns
trirorclko | Read Clock to FIFO Out Delay 0.50 0.50 0.50 0.83 ns
tFIFORSTO Reset to Output Delay 0.70 0.70 0.70 1.17 ns
trirorsTPw | Reset Pulse Width 2.00 2.00 2.00 3.33 ns
tFIFORSTR Reset Recovery Time 1.20 1.50 2.00 3.33 ns
tFIFOSTRD Write Clock to Start Read Flag Delay 0.00 0.00 0.00 0.00 ns
tFIFOTHRU Flow Through Delay 0.00 0.00 0.00 0.00 ns
tFIFOWCEH ¥\i/rrri1t: Clock hold after Write Clock Enable 200 200 200 333 ns
tFIFOWCES ¥\i/rrri1t: Clock Setup before Write Clock Enable 0.00 0.00 0.00 0.00 ns
teirowcikn | Write Data Hold after Write Clock Time 0.50 0.50 0.70 1.17 ns
trirowciks | Write Data Setup before Write Clock Time 1.00 1.00 1.00 1.67 ns

Timing v.2.2
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sysHSI Block Timing

Figure 20 provides a graphical representation of the SERDES receiver input requirements. It provides guidance on

a number of input parameters, including signal amplitude and rise time limits, noise and jitter limits, and P and N
input skew tolerance.

Figure 20. Receive Data Eye Diagram Template (Differential)

-4—— BITTIME —»

200mV 1 <>: 12V

- > > L

ITow €0y ITo

JT,, : Optimum Threshold Crossing Jitter

The data pattern eye opening at the receive end of a link is considered the ultimate measure of received signal
quality. Almost all detrimental characteristics of a transmit signal and the interconnection link design result in eye
closure. This combined with the eye-opening limitations of the line receiver can provide a good indication of a link’s
ability to transfer error-free data.

Signal jitter is of special interest to system designers. It is often the primary limiting characteristic of long digital
links and of systems with high noise level environments. An interesting characteristic of the clock and data recovery
(CDR) portion of the ispGDX2 SERDES receiver is its ability to filter incoming signal jitter that is below the clock
recovery PLL bandwidth. For signals with high levels of low frequency jitter, the receiver can detect incoming data
error free, with eye openings significantly less than that shown in Figure 20.

sysHSI Block AC Specifications
Operating Frequency Ranges

Symbol Description Mode Test Condition Min Max Unit
feLk REFCLK, SS_CLKIN,
SS_CLKOUT All 40 250 MHz
SS:no CAL with eogy 400 750 Mbps
. SS: CAL with eogy 400 800 Mbps
fsiN Serial Input .
10B12B with eogy 400 850! Mbps
8B10B with eog)y 400 850* Mbps
fsouT Serial Out LVDS C_=5 pF, R =100 Ohm 400 850 Mbps

1. fgy (8B/10B and 10B/12B) 850Mbps limit applicable only to 3.5ns part. Limit is 800 Mbps for 5ns and 7ns parts.
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LOCKIN Time
Symbol Description Mode Condition Min Max Unit
tscLock CSPLL Lock Time All After Input is Stabilized 25 us
SS With SS mode Sync Pattern 2048 | trep'
teprRLOCK CDRPLL Lock-in Time 10B12B |With 10B12B Sync Pattern 2048 | trcp
8B10B |With 8B10B Idle Pattern 960 trcp
tsyne SyncPat Length SS 2400 trep
teaL CAL Duration SS 2200 trcp
tsusync SyncPat Set-up Time to CAL SS 50 trcp
tHpsyNG SyncPat Hold Time from CAL SS 50 trep
1. REFCLK clock period.
REFCLK and SS_CLKIN Timing
Symbol Description Mode Condition Min Max Unit
e
t3PPREFCLK REFCLK, SS_CLKIN Peak-to-Peak Period Jitter All Random Jitter 0.005 | UIPP
{PWREFCLK REFCLK, SS_CLKIN Pulse Width, (80% to 80% or All 1 ns
20 % to 20%)).

tREREFCLK REFCLK, SS_CLKIN Rise/Fall Time (20% to 80% or All 5 ns
80% to 20%)

Serializer Timing?

Symbol Description Mode Condition Min Max Unit
t3pPsouT SOUT Peak-to-Peak Output Data Jitter All 0.25 UIPP
¢ SOUT Peak-to-Peak Random Jitter 8B10B [850 Mbps w/K28.7- 130 ps
JPP8BIOB  ISOUT Peak-to-Peak Deterministic Jitter | 8B10B  |850 Mbps w/K28.5+ 160 ps
tresoUT g(()%/UT Output Data Rise/Fall Time (20%, LvDS 700 ps

0) BLVDS 900 ps

SS/8B10B 2Bt + 2 2Bt* +10 ns

tcosouT REFCLK to SOUT Delay 10B12B 1B T2 1BE+10 .
tekTx gge_vg: Ic_)fK (SS(L)#T with Respect to ss 250 ps
tckosouT SS_CLKOUT to bit0 of SOUT SS 2Bt! - tgkrx | 2Bt + tektx | NS
thsiTxppatas | TXD Data Setup Time All Note 3 15 ns
thsitxpparan | TXD Data Hold Time All Note 3 1.0 ns

1. Bt: Bit Time Period. High Speed Serial Bit Time.
2. The SIN and SOUT jitter specifications listed above are under the condition that the clock tree that drives the REFCLK to sysHSI Block is in

sysCLOCK PLL BYPASS mode.
3. Internal timing for reference only.

39




Lattice Semiconductor

ispGDX2V/B/C Family Data Sheet

Deserializer Timing

Symbol Description Mode Conditions Min Max Units
f SIN Frequency Deviation from REFCLK 8B108/ -100 100 ppm
DSIN 10B12B
i All CDR Notes 1, 2 0.45 UIPP
eog|N SIN Eye Opening Tolerance
SS (Note 4) | Notes 1, 2 0.65 UIPP
ber Bit Error Rate All 102 Bits
tskrX Skew Margin Between SIN and SS_CLKIN SS Note 3 0.125 UIPP
tCKlSlN SS_CLKIN to bit0 of SIN SS Note 3 2Bt - tSKRX 2Bt + tSKRX ns
RXD, SYDT Valid Time Before RECCLK Fall-
tHSIOUTVALIDPRE | All Note 4 trepl2 - 0.7 ns
ing Edge
RXD, SYDT Valid Time
tHSIOUTVALIDPOST | After RECCLK Falling Edge Al Note 4 | trep/2 - 0.7 ns
15t + | 15t +
All CDR RCP RCP ns
¢ Bit 0 of SIN Delay to RXD Valid at RECCLK 4.5Bt+2 | 4.5Bt+10
DSIN Falling edge 15 torn + | 1.5 torp +
- lrcp 2 Ircp
SS Note3 | “ysgr+3 |15Bt+15| M
1. Eye opening based on jitter frequency of 1MHz.
2. Lower frequency operation assumes maximum eye closure of 800ps.
3. SS Normal Receive Mode (no de-skew option).
4. Internal timing for reference only.

Lock-in Timing

CDRX_SS LOCK-IN (DE-SKEW) TIMING

SIN

MIN. 2400 SYNCPAT

DATA (SERIAL)

X
cAL
—» -
| tSUSYNC
SYDT I

RXD(0:7)

CDR_10B12B LOCK-IN TIMING

| " MiN.2200LscyclE |
—»

‘)ZOZOZOZOZOZOZ

| TRAINING SEQUENCE |

0

lg— t
I

HDSYNC

DATA (PARALLEL)

SS MODE DATA TRANSFER

SIN )I( 2048 SYNCPAT )IK DATA (SERIAL)
SYDT | / N\

|
SNG40 OIS BATA PARALLED
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Lock-in Timing (Continued)

CDR_8B10B LOCK-IN TIMING

SIN X 240 Idle Pattern(960 TRCP) X

SYDT | Tl ___.|

DATA (SERIAL)

RXD(0:9) ><

SYDT Timing

DXOXXXXX Idle Pattern )
I

DATA (PARALLEL)

SYDT TIMING FOR CDRX_10B12B

SYDT

RXD(0:9)

SYNC PATTERN

SYDT TIMING FOR CDRX_8B10B

RECCLK

SYDT

RXD(0:9) ()

Parallel Data

I ro! |
[~ IDLE PATTERN-ag——» IDLE PATTERN <—|—pp- Data
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Serializer Timing

8B/10B SERIALIZER DELAY TIMING

XD X sYMBOLN X SYMBOL N+1
> i < tcosom

REFCLK \ / | \
souT ! |

SYMBOL N-1 ! SYMBOL N | SYMBOL N+1

10B/12B SERIALIZER DELAY TIMING
XD X SYMBOL N X___SYMBOL N+1
_> !
REFCLK /
sour  XoAesXeeXerXbeesk o/ T .
SYMBOL N-1 SYMBOLN i

SS Mode SERIALIZER DELAY TIMING

XD X SYMBOL N X SYMBOL N+1

REFCLK P teosour (@ \ /

/
SS CLKOUT \ y
t
—P CKOSOUT | tf— torry

SouT X b4 X b5 X b6 X b7 X b0 X b1 X b2 X b3 X' b4 Xb5 . b6 X b7 Xbo X

SYMBOL N-1 SYMBOL N SY&/'+310L

INTERNAL TIMING FOR sysHSI BLOCK

REFCLK i <+ tPWREFCLK_>E \
—>§ UhsirxopaTas  [— :
: P> tsimxopaTaH ?4_
TXD X :
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Deserializer Timing

8B/10B DESERIALIZER DELAY TIMING
SYMBOL N SYMBOL N+1 i SYMBOL N+2

SIN

weow N/

RXD X SYMBOL N-1 > SYMBOLN X

10B/12B DESERIALIZER DELAY TIMING

SYMBOL N SYMBOL N+1 i SYMBOL N+2
SIN j j
RECCLK / \ / \ /
RXD  symMBOLN-2 X SYMBOL N-1 X SYMBOL N X
CDRX_SS DESERIALIZER DELAY TIMING
: SYMBOL N SYMBOL N+1 SYMBOL N+2
SIN '

RECCLK —/—\—/—

RXD syMBOLN-2_ X SYMBOL N-1 X SYMBOLN X

RX_SS DESERIALIZER DELAY TIMING
SS_CLKIN .\ [\ [

— Towsn [®€—  SYMBOLN SYMBOL N+1 i SYMBOL N+2
SIN ' ' '

RECCLK —/—\—/—

RXD _ SYMBOLN-2 X SYMBOL N-1 X SYMBOLN X
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Deserializer Timing (Continued)

INTERNAL TIMING FOR sysHSI BLOCK

RECCLK /

t t
HSIOYTVALIDPRE HSIOUTVALIDPOST
; -
P —

SYDT, RXD,
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SsysCLOCK PLL Timing

Over Recommended Operating Conditions

Symbol Parameter Conditions Min Max Units
tpwH Input clock, high time 80% to 80% 0.5 — ns
tpwL Input clock, low time 20 % to 20% 0.5 — ns
tr, tp Input Clock, rise and fall time 20% to 80% — 3.0 ns
tiINSTB Input clock stability, cycle to cycle (peak) — +/- 300 ps
fMDIVIN M Divider input, frequency range 10 320 MHz
fupivouT M Divider output, frequency range 10 320 MHz
fNDIVIN N Divider input, frequency range 10 320 MHz
fuDIVOUT N Divider output, frequency range 10 320 MHz
fubiviN V Divider input, frequency range 100 400 MHz
fypivouTt V Divider output, frequency range 10 320 MHz
touTDuTY Output clock, duty cycle 40 60 %

Clean reference’:
10 MHz = fypvouT = 40 MHz or — | +/-600 ps
. 100 MHz = fypyn < 160 MHz
titco) Output clock, cycle to cycle jitter (peak)

Clean reference’:
40 MHz < fMD|VOUT < 320 MHz and — +/' 150 pS
160 MHz < fVD|V|N < 400 MHz

Clean reference™:
10 MHz < fMD|VOUT <40 MHz or —_— +/- 600 pS
100 MHz = fVDlVlN < 160 MHz

Clean reference:

TJ|T(pER|OD)2 Output clock, period jitter (peak)

40 MHz = fypvouT = 320 MHz and — | +/-150 ps

160 MHz < fypyn < 400 MHz
tcik_ouT pry |Input clock to CLK_OUT delay Internal feedback — 34 ns
tPHASE Input clock to external feedback delta External feedback — 500 ps
tLock Time to acquire phase lock after input stable — 25 us
tpLL DELAY Delay increment (Lead/Lag) Typical = +/- 250ps +/- 120 | +/- 550 ps
tRANGE Total output delay range (lead/lag) +/-0.84|+/-3.85| ns
tpLL RSTW Minimum reset pulse width — 18 ns

1. This condition assures that the output phase jitter will remain within specification. Jitter specification is based on optimized M, N and V set-
tings determined by the ispLEVER software.
2. Accumulated jitter measured over 10,000 waveform samples
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Boundary Scan Timing Specifications

Over Recommended Operating Conditions

Parameter Description Min Max Units
tgTcp TCK [BSCAN] clock pulse width 40 — ns
tsTCPH TCK [BSCAN] clock pulse width high 20 — ns
tgTepL TCK [BSCAN] clock pulse width low 20 — ns
tgTs TCK [BSCAN] setup time 8 — ns
tsTH TCK [BSCAN] hold time 10 — ns
teTRE TCK [BSCAN] rise/fall time 50 — mV/ns
tsTco TAP controller falling edge of clock to valid output — 10 ns
tsTcopis TAP controller falling edge of clock to valid disable — 10 ns
tsTCOEN TAP controller falling edge of clock to valid enable — 10 ns
tsTCRS BSCAN test capture register setup time 8 — ns
tsTCRH BSCAN test capture register hold time 10 — ns
tsutco BSCAN test update register, falling edge of clock to valid output — 25 ns
tsTUODIS BSCAN test update register, falling edge of clock to valid disable — 25 ns
tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns
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Power Consumption

200 -

lcore

Ihsi

100

80

60

IpLL

100 { w0 ///
z
50 A 20 1
_________________ lpr A
0 Q Afmmm==mmtit T d
0 50 100 150 200 250 300 350 0 200 600
MHz MHz
Power Estimation Coefficients — Core and PLL
Device Vee Ipc (MA) Krer Kin Kcore KpLiD KpLLa
3.3 10.0 2.054 0.0139 0.292 0.157 0.024
ispGDX2-256 2.5 10.0 2.054 0.0139 0.292 0.157 0.024
1.8 4.0 1.334 0.0213 0.239 0.179 0.024
Ipc: Blank chip background current
KRrer: Reference voltage circuit current per bank
KiN: I/O current per input per MHz
KcorE: Core current per MHz with GRP fanout of 1
KpLLD: PLL logic current per MHz per PLL
KpLLA: PLL analog portion current per MHz per PLL
Power Estimation Coefficients — sysHSI
Device Vee Krxp KrxstBY Krxa Krxp Krxstey Krxa
3.3 0.027 1.3 0.0023 0.011 2.4 0.0018
ispGDX2-256 2.5 0.027 1.3 0.0023 0.011 2.4 0.0018
1.8 0.019 3.7 0.0040 0.011 1.2 0.0023
Krxp: Receiver Logic current per Mbps
KrxsTBY: Receiver Logic standby current
Krxa: Receiver Analog portion current per Mbps
Kyxp: Transmitter Logic current per Mbps
KrxsTBY: Transmitter Logic standby current
Krxa: Transmitter Analog portion current per Mbps
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Power Consumption (Continued)

Power consumption in the ispGDX2 family is the sum of three components:
lce-total = lcore t IpLL T lHst (cc-toTtal combines current supplied via Ve pins and Vecp pins)

lcore = Ipc * Irer * I

Blank chip background current

+ Kreg * Number of Banks with Vrgg active

+ (K\n * Number of inputs + Kcorg) * Average Input Switching Frequency (MHz)

lpe = lpeep *lPLL A
[KeLLp * Fyco * Number of PLLs used] + [Kp | o * Fyco * Number of PLLs used]
[(KPLLD + KPLLA) * Fvco] * Number of PLLs used

st = lrx t l1x
[(KRXD + KRXA) * FRX + IRXSTBY] * Number of Receiver Channels
+ [(Krxp + Kxa) * Frx + ltxsTtey] * Number of Transmitter Channels

Where:

Fyco: sysClock PLL VCO Frequency in MHz
Frx: SysHSI Receiver Serial Data Rate
Frx:  sysHSI Transmitter Serial Data Rate

Iys) can also be determined by calculating Ipg) p, the current supplied by the V¢ pin, and Iyg; A, the current sup-
plled by the VCCPO and VCCPl' - -

lhsi = lHsi p t s A
= [(Krxp * Frx * IrxsTRY)* Number of Receiver Channels
+ (Kyxp * Frx * ltxstay) * Number of Transmitter Channels]
+[(Krxa * Frx) * Number of Receiver Channels
+ (Kyxa) * Frx) * Number of Transmitter Channels]

The Iccp is supplied through Vcpg and Vcpq pins for PLL and sysHSI analog portion. The equation for Iccp can
be derived from the equations below.

lcce = lpLL At lHsI A

[(KpLLa * Fyco) * Number of PLLs used]

+ [(Krxa * Frx) * Number of Receiver Channels
+ (Ktxa * Frx) * Number of Transmitter Channels]

Where:

lpLL_a: PLL Analog Portion Current
IHs|_a: HSI Analog Portion Current

Note: For further information about the use of these coefficients, refer to Technical Note TN1034, Power Estimation
in the ispGDX2 Family.

lcc-ToTaL €Stimates are based on typical conditions. These values are for estimates only. Since the value of Ic.
ToTaL IS Sensitive to operating conditions and the program in the device, the actual current should be verified.
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Switching Test Conditions

Figure 21 shows the output test load used for AC testing. Specific values for resistance, capacitance, voltage and
other test conditions are shown in Table 7.

Figure 21. Output Test Load, LVTTL and LVCMOS Standards (1.8V)

Veeco

R+

Device Test

Output l » Point

*Cy includes Test Fixture and Probe Capacitance.

Table 7. Test Fixture Required Components

Test Condition R; R, C. Timing Ref. Veco
Default LVCMOS 1.8 I/O (L ->H,H -> L) 106 106 35pF Veeol2 1.8v
LVCMOS3.3 = 1.5V LVCMOS3.3 = 3.0V
LVCMOS I/O (L->H, H->L) — — 35pF | LVCMOS2.5 =Vcpl2 LVCMOS2.5 = 2.3V
LVCMOS1.8 =V¢cp/2 | LVCMOSL1.8 = 1.65V
Default LVCMOS 1.8 I/O (Z -> H) — 106 35pF Veeol2 1.65V
Default LVCMOS 1.8 I/O (Z-> L) 106 — 35pF Veeol2 1.65V
Default LVCMOS 1.8 I/O (H -> Z) — 106 5pF Von - 0.15 1.65V
Default LVCMOS 1.8 I/O (L -> 2) 106 — 5pF VoL +0.15 1.65V

Note: Output test conditions for all other interfaces are determined by the respective standards.
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Signal Descriptions?!

Signal Names

Description

General Purpose

BKx_IOy

Input/Output — General purpose I/O number y in I/O Bank X.

GCLK/CEQ, GCLK/CE1, GCLKI/CEZ2,
GCLK/CE3

Input — Global clock/clock enable inputs.

SELO, SEL1, SEL2? SEL3?

Input — Global MUX select inputs.

GOEOQ, GOE1, GOE2? GOE3?

Input — Global output enable inputs.

RESETDb

Input — Global RESET signal (active low).

NC No connect.

GND GND - Ground.

Vee VCC —The power supply pins for core logic.

Vees VCC — The power supply for the JTAG logic.

Veceox VCC — The power supply pins for I/O Bank X.

VREFx Input — Defines the reference voltage for I/O Bank X.

Testing and Programming

T™MS Input — Test Mode Select input, used to control the 1149.1 state machine.

TCK Input — Test Clock Input pin, used to clock the 1149.1 state machine.

TDI Input — Test Data In pin, used to load data into device using 1149.1 state machine.

TDO Output — Test Data Out pin used to shift data out of device using 1149.1.

TOE Input — Test Output Enable pin. TOE tristates all I/O pins when driven low.

PLL Functions

PLL_FBKz Input — Optional feedback input allows external feedback for PLL z.

PLL_RSTz Input — Optional input resets the M divider in PLL z.

CLK_OUTz Output — Optional clock output from PLL z (clock signal occupies the input path of
this 1/0 pad).

PLL_LOCKz Output — Optional lock output from PLL z (lock signal occupies the input path of this

1/0O pad).

GNDpg, GNDp,

GND - Ground for PLLs.

Veero, Veep:

VCC — The power supply pins for PLLs.

FIFO Functions

FIFOy_DINw Input — DATA IN Bit w of FIFO y.
FIFOy_DOUTw Internal Signal — DATA OUT Bit w of FIFO y
FIFOy_FIFORSTb Input — Reset input for FIFO y (active low).
FIFOy_FULL Output — FULL flag for FIFO .
FIFOy_EMPTY Output — EMPTY flag for FIFO y.
FIFOy_STRDb Output — Start read (STRDb) flag for FIFO y.

SERDES Functions

HSIMA_SINP, HSImB_SINP

Input — Positive sense serial input for sysHSI BLOCK m channel A, B.

HSIMA_SINN, HSImB_SINN

Input — Negative (minus) sense serial input for sysHSI BLOCK m channel A, B.

HSImA_SOUTP, HSImB_SOUTP

Output — Positive sense serial output for sysHSI BLOCK m channel A, B.

HSIMA_SOUTN, HSImB_SOUTN

Output — Negative (minus) sense serial output for sysHSI BLOCK m channel A, B.

HSImA_SYDT, HSImB_ SYDT

Output — Symbol alignment detect for sysHSI BLOCK m channel A, B.

HSImMA_RECCLK, HSImB_RECCLK

Internal Signal — Recovered clock for sysHSI BLOCK m channel A, B.

HSImA_CDRRSTb, HSImB_CDRRSTb

Input — Resets the CDR circuit of sysHSI BLOCK m channel A, B.

HSIm_CSLOCK

Output — LOCK output of the PLL associated with channel m.
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Signal Descriptions* (Continued)

Signal Names Description
HSIMA_TXDw, HSImB_ TXDw Internal Signal — Parallel data in bit w for sysHSI BLOCK m channel A, B.
HSImA_RXDw, HSImB_ RXDw Internal Signal — Parallel data out bit w for sysHSI BLOCK m channel A, B.
Source Synchronous Functions
SS_SCLKINOP, SS_SCLKIN1P Input — Positive sense clock input for Source Synchronous group A, B.
SS_SCLKINON, SS_SCLKIN1IN Input — Negative (minus) sense clock input for Source Synchronous group A, B.
SS_CLKOUTON, SS_CLKOUT1P Output — Positive sense clock output for Source Synchronous group A, B.
SS_CLKOUTON, SS_CLKOUTI1N Output — Negative (minus) sense clock output for Source Synchronous group A, B.
CAL Input — Initiates source synchronous calibration sequence.

1. m,w, x, y and z are variables.
2. Not on ispGDX2-64

ispGDX2-64 Power Supply and NC Connections?

Signal ispGDX2-64 (100-Ball fpBGA)
Vee Al, K10
Vecoo J7
Vecol F10,
Vecoz E10
Vecos B7
Vecos B4
Vccos E1,
Vecos F1,
Vecor K4
Vees K1
Veero G6
GNDpg G5
GND A10, B9, C8, E6, E5, F6, F5, H3, J2

1. All grounds must be electrically connected at the board level.

51



Lattice Semiconductor ispGDX2V/B/C Family Data Sheet

ispGDX2-128 Power Supply and NC Connections*

Signals ispGDX2-128 (208-Ball fpBGA)

Vee B15, C14, R15, B2, C3, P3, R2,

Veeoo N11, T12

Veeol L13, M16,

Vecoz E16, F13

Vceos Al2, D11

Veeoa A5, D6,

Veeos E1, F4,

Veeos L4, M1

Veeor N6, T5

Vees P14

Veero J1

GNDpg H1

Veep1 J16

GNDpq H16

GND Al6, D13, H15, J15, N13, T16, Al, B9, B8, D4, H2, J2, N4, R8, R9, T1, G7, G8, G9, G10, H7, H8, H9, H10,
J7, 38, J9, J10, K7, K8, K9, K10

NC? All, B16

1. All grounds must be electrically connected at the board level.
2. NC pins should not be connected to any active signals, Vcc or GND.

ispGDX2-256 Power Supply and NC Connections?

Signals ispGDX2-256 (484-Ball fpBGA)

Veo AA3, AA20, B3, B20, C2, C11, C12, C21, H9, H10, H11, H12, H13, H14, J8, J15, K8, K15, L8, L15, L20, M3,
M8, M15, M20, N8, N15, P8, P15, R9, R10, R11, R12, R13, R14,Y2,Y11,Y12,Y21

Vecoo AAL4, AB20, Y17

Vecor P21, U20, Y22

Vecoz C22, E20, J21

Vecos A20, B14, C17

Vecos A3, B9, C6

Vecos C1, F3, 32

Vecos P2, U3, Y1

Vecor AA9, AB3, Y6

Veero K1

Veer: N22

Vees L3

GNDpq a1

GNDp, K22

GND A2, Al11, A12, A21, Al, A22, AAL, AA2, AAll, AA12, AA21, AA22, AB1, AB2, AB11, AB12, AB21, AB22, B1,
B2,B11, B12, B21, B22, C3, C20, D4, D19, E5, E18, F6, F17, G7, G16, H8, H15, J9, J10, J11, J12, J13, J14,
K9, K10, K11, K12, K13, K14, L1, L2, L7, L9, L10, L11, L12, L13, L14,L16, L21, L22, M1, M2, M7, M9, M10,
M11, M12,M13, M14, M16, M21, M22, N9, N10, N11, N12, N13, N14, P9, P10, P11, P12, P13, P14, RS,
R15,T7,T16, U6, U17, V5, V18, W4, W19,Y3, Y20
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Signals

ispGDX2-256 (484-Ball fpBGA)

NC?

Y18

D8, D11, E6, E7, E8, E9, E12, E13, E14, E15, E16, F7, F16, G5, G6, G18, G19, H19, K4, K19, L19, M4,
M19, N4, P4, P19, R4, R18, T4, T5, T17, T18, U5, U7, U16, V7, V8, V9, V10, V11, V12, V15, V16, V17, W14,

1. All grounds must be electrically connected at the board level.
2. NC pins should not be connected to any active signals, V¢ or GND.

iIspGDX2-64 Logic Signal Connections

syslO LVDS Buffer GDX SERDES Mode | SERDESto FIFO | FIFO Mode I/O 100
Signal Name Bank | Polarity Pair Block | MRB I/O Functions Core Function fpBGA

GOEO - - - - - - - - H6
BKO_IOO/PLL_LOCKO 0 N 0 0A 0 - - FIFOO_FULL J6
BKO_IO1 0 P 0 0A 1 HSIOA_CDRRSTb - FIFOO_FIFORSTb K6
GND 0 = = = = = = = GND
BKO_102 0 N 1 0A 2 HSIOA_SINN HSIOA_RECCLK - G7
BKO_IO3 0 P 1 0A 3 HSIOA_SINP - - H7
GND 0 - - - - - - - GND
BKO_IO4/PLL_RSTO 0 N 2 0A 4 - HSIOA_RXDO FIFOO_DINO K7
BKO_IO5 0 P 2 0A 5 - HSIOA_RXD1 FIFOO_DIN1 K8
BKO_IO6/CLK_OUTO 0 N 3 O0A 6 - HSIOA_RXD2 FIFOO_DIN2 J8
BKO_IO7 0 P 3 0A 7 - HSIOA_RXD3 FIFOO_DIN3 K9
GND 0 - - - - - - - GND
TCK - - - - - - - - J10
RESETb - - - - - - - - J9
BK1_100/PLL_FBKO 0 P 4 0A HSIOA_SYDT HSIOA_RXD4 FIFOO_DIN4 H10
BK1_101 0 N 4 0A - HSIOA_RXD5 FIFOO_DIN5 H9
BK1_102 0 P 5 0A 10 - HSIOA_RXD6 FIFOO_DING6 H8
BK1_IO3/VREF(0,1) 0 N 5 0A 11 FIFOO_STRDb HSIOA_RXD7 FIFOO_DIN7 G10
GND 0 - - - - - - - GND
BK1_104 0 P 6 0A 12 HSIOA_SOUTP HSIOA_RXD8 FIFOO_DIN8 G9
BK1_l105 0 N 6 0A 13 HSIOA_SOUTN HSIOA_RXD9 FIFOO_DIN9 G8
GND 0 = = = GND
BK1_106 0 P 0A 14 SS_CLKIN1P HSIOA_SYDT - F9
BK1_107 0 0A 15 SS_CLKININ - FIFOO_ EMPTY F8
GCLKI/CE2 - - - - - - - - F7
GCLK/CE3 - - - - - - - - E7
BK2_100 0 N 8 0B 0 SS_CLKOUTON - FIFO1_FULL E8
BK2_101 0 P 8 0B 1 SS_CLKOUTOP - FIFO1_EMPTY E9
GND 0 - - - - - - - GND
BK2_102 0 N 9 0B 2 HSIOB_SOUTN HSIOBA_SYDT - D8
BK2_103 0 P 9 0B 3 HSIOB_SOUTP HSIOB_RXDO FIFO1_DINO D9
GND 0 - - - - - - - GND
BK2_104/Vref (2,3) 0 N 10 0B 4 - HSIOB_RXD1 FIFO1_DIN1 D10
BK2_105 0 P 10 0B 5 - HSIOB_RXD2 FIFO1_DIN2 c9
BK2_106 0 N 11 0B 6 HSIO_CSLOCK HSIOB_RXD3 FIFO1_DIN3 C10
BK2_107 0 P 11 0B 7 - HSIOB_RXD4 FIFO1_DIN4 B10
BK3_100 0 P 12 0B 8 - HSIOB_RXD5 FIFO1_DIN5S A9
BK3_IO1 0 N 12 0B 9 HSIOB_SYDT HSIOB_RXD6 FIFO1_DING6 B8
BK3_102 0 P 13 0B 10 HSIOB_RXD7 FIFO1_DIN7 A8
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ISpGDX2-64 Logic Signal Connections (Continued)

LVDS Buffer

syslO GDX SERDES Mode | SERDES to FIFO FIFO Mode 1/0 100
Signal Name Bank | Polarity Pair Block | MRB I/O Functions Core Function fpBGA

BK3_103 0 N 13 0B 11 - HSIOB_RXD8 FIFO1_DIN8 A7
GND 0 - - - - - - - GND
BK3_104 0 P 14 0B 12 HSIOB_SINP HSIOB_RXD9 FIFO1_DIN9 Cc7
BK3_105 0 N 14 0B 13 HSIOB_SINN HSIOB_RECCLK - D7
GND 0 - - - - - - - GND
BK3_106 0 P 15 0B 14 FIFO1_STRDb - - B6
BK3_l07 0 N 15 0B 15 | HSIOB_CDRRSTb - FIFO1_FIFORSTb C6
SELO - - - - - - - - D6
SEL1 - - - - - - - - D5
BK4_100 1 N 16 1A 0 |[HSILIA CDRRSTb - FIFO2_FIFORSTb C5
BK4_101 1 P 16 1A 1 FIFO2_STRDb - - B5
GND 1 - - - - - - - GND
BK4_102 1 17 1A 2 HSI1A_SINN HSI1A_RECCLK - D4
BK4_103 1 17 1A 3 HSI1A_SINP HSI1A_RXD9 FIFO2_DIN9 Cc4
GND 1 - - - - GND
BK4_104 1 N 18 1A 4 - HSI1A_RXD8 FIFO2_DIN8 A6
BK4_105 1 P 18 1A 5 CAL HSI1A_RXD7 FIFO2_DIN7 A5
BK4_106 1 N 19 1A 6 HSI1A_SYDT HSI1A_RXD6 FIFO2_DIN6 A4
BK4_107 1 P 19 1A 7 - HSI1A_RXD5 FIFO2_DIN5S A3
T™MS - - - - - - - B3
TDI - - - - - - - - A2
GND - - - - - - - - GND
TDO - - - - - - - B1
TOE - - - - - - - - B2
BK5_100 1 P 20 1A 8 - HSI1A_RXD4 FIFO2_DIN4 C1
BK5_l01 1 N 20 1A 9 HSI1_CSLOCK HSI1A_RXD3 FIFO2_DIN3 Cc2
BK5_102 1 P 21 1A 10 - HSI1A_RXD2 FIFO2_DIN2 C3
BK5_103/Vref(4,5) 1 N 21 1A 11 - HSI1A_RXD1 FIFO2_DIN1 D1
GND 1 - - - - - - - GND
BK5_104 1 P 22 1A 12 HSI1A_SOUTP HSI1A_RXDO FIFO2_DINO D3
BK5_105 1 N 22 1A 13 HSI1A_SOUTN HSI1A_SYDT - D2
GND 1 - - - - - - GND
BK5_106 1 P 23 1A 14 SS_CLKIN1P - FIFO2_EMPTY E2
BK5_107 1 N 23 1A 15 SS_CLKININ - FIFO2_FULL E3
GCLK/CEO - - - - - - - - E4
GCLK/CE1 - - - - - - - - F4
BK6_100 1 N 24 1B 0 SS_CLKOUTIN - FIFO3_EMPTY F3
BK6_l01 1 P 24 1B 1 SS_CLKOUT1P HSI1B_SYDT - F2
GND 1 - - - - - - - GND
BK6_102 1 N 25 1B 2 HSI1B_SOUTN HSI1B_RXD9 FIFO3_DIN9 G3
BK6_103 1 P 25 1B 3 HSI1B_SOUTP HSI1B_RXD8 FIFO3_DIN8 G2
GND 1 - - - - - - - GND
BK6_104/Vref(Bank6,7) 1 N 26 1B 4 FIFO3_STRDb HSI1B_RXD7 FIFO3_DIN7 Gl
BK6_105 1 P 26 1B 5 - HSI1B_RXD6 FIFO3_DIN6 H1
BK6_106 1 N 27 1B 6 - HSI1B_RXD5 FIFO3_DIN5 H2
BK6_IO7/PLL_FBK1 1 P 27 1B 7 HSI1B_SYDT HSI1B_RXD4 FIFO3_DIN4 Ji
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ISpGDX2-64 Logic Signal Connections (Continued)

syslO LVDS Buffer GDX SERDES Mode SERDES to FIFO FIFO Mode I/O 100

Signal Name Bank | Polarity Pair Block | MRB I/O Functions Core Function fpBGA
BK7_100 1 P 28 1B 8 - HSI1B_RXD3 FIFO3_DIN3 J3
BK7_lO1/CLK_OUT1 1 N 28 1B 9 - HSI1B_RXD2 FIFO3_DIN2 K2
BK7_102 1 P 29 1B 10 - HSI1B_RXD1 FIFO3_DIN1 J4
BK7_IO3/PLL_RST1 1 N 29 1B 11 - HSI1B_RXDO FIFO3_DINO K3
GND 1 - - - - - - - GND
BK7_104 1 P 30 1B 12 HSI1B_SINP - - G4
BK7_l105 1 N 30 1B 13 HSI1B_SINN HSI1B_RECCLK - H4
GND 1 - - - - - - - GND
BK7_106 1 P 31 1B 14 | HSI1B_CDRRSTb - FIFO3_FIFORSTb K5
BK7_l07/PLL_LOCK1 1 N 31 1B 15 - - FIFO3_FULL J5
GOE1 1 - - - - - - - H5
ispGDX2-128 Logic Signal Connections™?

sysio| VDS Buffer | 5oy SERDES Mode | SERDESto FIFO | FIFO Mode /O | 208

Signal Name Bank | Polarity Pair Block | MRB 1/0 Functions Core Function fpBGA
TOE - - - - - - - P8
BKO_IO0 0 N 0 0A 0 - - FIFOOA_FULL P9
BKO_lO1 0 P 0 0A 1 - - - T10
BKO_lO2/
PLL_LOCK2/ 0 N 1 0A 2 - - - R10
PLL_RST2
BKO_IO3 0 P 1 0A 3 - - FIFOOA_EMPTY | T11
GND 0 - - - - - - GND
BKO_104 0 N 2 O0A 4 HSIOA_SINN HSIOA_RXDO FIFOOA_DINO P10
BKO_IO5 0 P 2 0A 5 HSIOA_SINP HSIOA_RXD1 FIFOOA_DIN1 N10
BKO_l106 0 N 3 6 - HSIOA_RXD2 FIFOOA_DIN2 R11
BKO_l107 0 P 3 O0A 7 - HSIOA_RXD3 FIFOOA_DIN3 T13
BKO_IO8 0 N 4 0A 8 |HSIOA_SYDTRST| HSIOA RXD4 FIFOOA_DIN4 P11
BKO_IO9/PLL_FB2 0 P 4 OA 9 - HSIOA_RXD5 FIFOOA_DIN5S R12
BKO_l010 0 N 5 0A 10 | HSIOA _SOUTN HSIOA_RXD6 FIFOOA_DING P12
BKO_lO11 0 P 5 0A 11 HSIOA_SOUTP HSIOA_RXD7 FIFOOA_DIN7 N12
GND 0 - - - - - - GND
BKO_l012 0 N 6 0A 12 - HSIOA_RXD8 FIFOOA_DINS T14
BKO_l013 0 P 6 0A 13 HSIOA_SYDT HSIOA_RXD9 FIFOOA_DIN9 R13
BKO_1014 0 N 7 O0A 14 |HSIOA_CDRRSTb| HSIOA RECCLK |FIFOOA_FIFORSTb| T15
BKO_l015/ VREFO 0 P 7 OA 15 - - FIFOOA_STRDb | P13
GOE3 - - - - - - - T9
TDO - - - - - - - R16
GND 1 - - - - - - GND
BK1_100/VREF1 1 P 8 0B 0 - - FIFOOB_FULL N14
BK1_101 1 N 8 0B 1 - HSIOB_RXDO FIFOOB_DINO P15
BK1_102 1 P 9 0B 2 |HSIOB_SYDTRST| HSIOB_RXD1 FIFOOB_DIN1 N15
BK1_IO3 1 N 9 0B 3 - HSIOB_RXD2 FIFOOB_DIN2 L14
BK1_104 1 P 10 0B 4 HSIOB_SOUTP HSIOB_RXD3 FIFOOB_DIN3 M14
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ispGDX2-128 Logic Signal Connections®? (Continued)

LVDS Buffer

syslO GDX SERDES Mode SERDES to FIFO FIFO Mode I/O 208
Signal Name Bank | Polarity Pair Block | MRB 1/0 Functions Core Function fpBGA
BK1_105 1 N 10 0B 5 HSIOB_SOUTN HSIOB_RXD4 FIFOOB_DIN4 M13
BK1_lO6 1 P 11 0B 6 HSI1_CSLOCK HSIOB_RXD5 FIFOOB_DIN5 M15
BK1_l107 1 N 11 0B 7 HSIOB_SYDT HSIOB_RXD6 FIFOOB_DING L15
BK1_108 1 P 12 0B 8 - HSIOB_RXD7 FIFOOB_DIN7 P16
BK1_lO9 1 N 12 0B 9 - HSIOB_RXD8 FIFOOB_DIN8 N16
BK1_1010 1 P 13 0B 10 HSIOB_SINP HSIOB_RXD9 FIFOOB_DIN9 K14
BK1_1011 1 N 13 0B 11 HSIOB_SINN HSIOB_RECCLK - K13
GND 1 - - - - - - GND
BK1_1012 1 P 14 0B 12 - - FIFOOB_STRDb | K15
BK1_1013 1 N 14 0B 13 |HSIOB_CDRRSTb - FIFOOB_FIFORSTb| L16
BK1_1014 1 P 15 0B 14 SS_CLKIN1P - - Ji4
CBZEIJ(-ZI(?&'?'Z/ 1 N 15 0B 15 SS_CLKININ - FIFOOB_EMPTY | J13
GCLK/CE2 - - - - - - - N8
SEL2 - - - - - - - K16
SEL3 - - - - - - - G16
GCLK/CE3 - - - - - - - N9
BK2_100 2 N 16 1A 0 SS_CLKOUTIN - FIFO1A FULL H13
BK2_lO1 2 P 16 1A 1 SS_CLKOUT1P - - H14
BK2_102 2 N 17 1A 2 - - - G15
BK2_103 2 P 17 1A 3 - HSI1A RXDO FIFO1A _DINO F16
GND 2 - - - - - - GND
BK2_104 2 N 18 1A 4 HSI1A SINN HSI1A RXD1 FIFO1A DIN1 G13
BK2_105 2 P 18 1A 5 HSI1A _SINP HSI1A RXD2 FIFO1A DIN2 G14
BK2_lO6 2 N 19 1A 6 HSI3_CSLOCK HSI1A_RXD3 FIFO1A DIN3 F14
BK2_l107 2 P 19 1A 7 |HSIIA_SYDTRST| HSI1A RXD4 FIFO1A DIN4 F15
BK2_108 2 N 20 1A 8 CAL HSI1A RXD5 FIFO1A DIN5 D16
BK2_l09 2 P 20 1A 9 - HSI1A_RXD6 FIFO1A_DING6 E15
BK2_1010 2 N 21 1A 10 | HSI1A SOUTN HSI1A RXD7 FIFO1A DIN7 E13
BK2_1011 2 P 21 1A 11 HSI1A _SOUTP HSI1A RXD8 FIFO1A DIN8 E14
GND 2 - - - - - - GND
BK2_1012 2 N 22 1A 12 HSI1A SYDT HSI1A RXD9 FIFO1A DIN9 C16
BK2_1013 2 P 22 1A 13 |HSI1A_CDRRSTb| HSI1A RECCLK |FIFO1A FIFORSTb| D15
BK2_1014 2 N 23 1A 14 - - FIFO1A_STRDb | C15
BK2_1015/ VREF2 2 P 23 1A 15 - - FIFO1A EMPTY | D14
TCK - - - - - - - R14
GOE2 - - - - - - - A9
BK3_100/VREF3 3 P 24 1B 0 - HSI1B_RXDO FIFO1B_DINO C13
BK3_101 3 N 24 1B 1 |HSIIB_SYDTRST| HSI1B_RXD1 FIFO1B_DIN1 B14
BK3_l02 3 P 25 1B 2 - HSI1B_RXD2 FIFO1B_DIN2 Al5
BK3_103 3 N 25 1B 3 - HSI1B_RXD3 FIFO1B_DIN3 B13
GND 3 = = = = = GND
BK3_IO4 3 P 26 1B 4 HSI1B_SOUTP HSI1B_RXD4 FIFO1B_DIN4 D12
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ispGDX2-128 Logic Signal Connections®? (Continued)

syslO LVDS Buffer GDX SERDES Mode SERDES to FIFO FIFO Mode I/O 208
Signal Name Bank | Polarity Pair Block | MRB 1/0 Functions Core Function fpBGA
BK3_IO5 3 N 26 1B 5 HSI1B_SOUTN HSI1B_RXD5 FIFO1B_DIN5 C12
BK3_lO6 3 P 27 1B 6 - HSI1B_RXD6 FIFO1B_DING6 Al4
BK3_IO7 3 N 27 1B 7 - HSI1B_RXD7 Ifl:l:(()jllg __SD'I!g7Di) Al3
BK3_108 3 P 28 1B 8 - HSI1B_RXD8 FIFO1B_DINS B12
BK3_109 3 N 28 1B 9 HSI1B_SYDT HSI1B_RXD9 FIFO1B_DIN9 Cl1
BK3_1010 3 P 29 1B 10 HSI1B_SINP HSI1B_RECCLK - D10
BK3_1011 3 N 29 1B 11 HSI1B_SINN - - C10
GND 3 = = = = = = GND
BK3_1012 3 P 30 1B 12 - - FIFO1B_FULL B11
BK3_1013 3 N 30 1B 13 |HSI1B_CDRRSTDb - FIFO1B_FIFORSTb| B10
BK3_1014 3 P 31 1B 14 - - - Al10
BK3_1015 3 N 31 1B 15 - - FIFO1B_EMPTY | C9
RESET - - - - - - - A7
BK4_100 4 N 32 2A 0 - - FIFO2A_EMPTY C8
BK4_101/
PLL_LOCKO/ 4 P 32 2A 1 - - - B7
PLL_RSTO
BK4_102 4 N 33 2A 2 |HSI2A_CDRRSTb - FIFO2A _FIFORSTb| A6
BK4_103 4 P 33 2A 3 - - FIFO2A_FULL B6
GND 4 - - - - GND
BK4_104 4 N 34 2A 4 HSI2A_SINN - - Cc7
BK4_l05 4 P 34 2A 5 HSI2A_SINP HSI2A_RECCLK - D7
BK4_106 4 N 35 2A 6 HSI2A_SYDT HSI2A_RXD9 FIFO2A_DIN9 C6
BK4_107 4 P 35 2A 7 - HSI2A_RXD8 FIFO2A_DIN8 B5
BK4_IO8 4 N 36 | 2A | 8 - HSI2A_RXD7 FFI::FSZZAA_—SDT'%L A4
BK4_109/PLL_FBO 4 P 36 2A 9 - HSI2A_RXD6 FIFO2A_DING A3
BK4_1010 4 N 37 2A 10 | HSI2A_SOUTN HSI2A_RXD5 FIFO2A_DIN5S C5
BK4_1011 4 P 37 2A 11 HSI2A_SOUTP HSI2A_RXD4 FIFO2A_DIN4 D5
GND 4 - - - - - GND
BK4_1012 4 N 38 2A 12 - HSI2A_RXD3 FIFO2A_DIN3 B4
BK4_1013 4 P 38 2A 13 - HSI2A_RXD2 FIFO2A_DIN2 A2
BK4_1014 4 N 39 2A 14 |HSI2A_SYDTRST| HSI2A RXD1 FIFO2A_DIN1 B3
BK4_1015/ VREF4 4 P 39 2A 15 - HSI2A_RXDO FIFO2A_DINO C4
GOE1 - - - - - - A8
TMS - - - - - - - R1
GND 5 - - - - - - GND
BK5_100 /VREF5 5 P 40 2B 0 - - FIFO2B_EMPTY D3
BK5_lO1 5 N 40 2B 1 - - FIFO2B_STRDb C2
BK5_102 5 P 41 2B 2 |HSI2B_CDRRSTb| HSI2B_RECCLK | FIFO2B_FIFORSTb| D2
BK5_103 5 N 41 2B 3 HSI2B_SYDT HSI2B_RXD9 FIFO2B_DIN9 B1
BK5_104 5 P 42 2B 4 HSI2B_SOUTP HSI2B_RXD8 FIFO2B_DIN8 E3
BK5_105 5 N 42 2B 5 HSI2B_SOUTN HSI2B_RXD7 FIFO2B_DIN7 E4
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ispGDX2-128 Logic Signal Connections®? (Continued)

LVDS Buffer

syslO GDX SERDES Mode SERDES to FIFO FIFO Mode I/O 208
Signal Name Bank | Polarity Pair Block | MRB 1/0 Functions Core Function fpBGA
BK5_106 5 P 43 2B 6 - HSI2B_RXD6 FIFO2B_DING F3
BK5_lO7 5 N 43 2B 7 - HSI2B_RXD5 FIFO2B_DIN5 E2
BK5_108 5 P 44 2B 8 |HSI2B_SYDTRST| HSI2B_RXD4 FIFO2B_DIN4 F2
BK5_109 5 N 44 2B 9 HSI5_CSLOCK HSI2B_RXD3 FIFO2B_DIN3 C1l
BK5_1010 5 P 45 2B 10 HSI2B_SINP HSI2B_RXD2 FIFO2B_DIN2 G3
BK5_1011 5 N 45 2B 11 HSI2B_SINN HSI2B_RXD1 FIFO2B_DIN1 G4
GND 5 = = = = = = GND
BK5_1012 5 P 46 2B 12 - HSI2B_RXD0 FIFO2B_DINO D1
BK5_1013 5 N 46 2B 13 - - - G2
BK5_1014 5 P 47 2B 14 SS_CLKINOP - - H4
CB:EEZI(())&'?'(; 5 N 47 2B 15 SS_CLKINON - FIFO2B_FULL H3
GCLK/CEO - - - - - - D9
SELO - - - - - - - F1
SEL1 - - - - - - - Gl
GCLK/CE1 - - - - - - - D8
BK6_100 6 N 48 3A 0 SS_CLKOUTON - FIFO3A_EMPTY J4
BK6_101 6 P 48 3A 1 SS_CLKOUTOP - - J3
BK6_102 6 N 49 3A 2 |HSI3A_CDRRSTb - FIFO3A_FIFORSTbh| K1
BK6_103 6 P 49 3A 3 - - FIFO3A_STRDb K2
GND 6 = = = = = = GND
BK6_104 6 N 50 3A 4 HSI3A_SINN HSI3A_RECCLK - K4
BK6_105 6 P 50 3A 5 HSI3A_SINP HSI3A_RXD9 FIFO3A_DIN9 K3
BK6_IO6 6 N 51 3A 6 - HSI3A_RXD8 FIFO3A_DIN8 L1
BK6_IO7 6 P 51 3A 7 - HSI3A_RXD7 FIFO3A_DIN7 L2
BK6_108 6 N 52 3A 8 HSI3A_SYDT HSI3A_RXD6 FIFO3A_DING N1
BK6_l09 6 P 52 3A 9 HSI7_CSLOCK HSI3A_RXD5 FIFO3A_DIN5 M2
BK6_1010 6 N 53 3A 10 | HSI3A_SOUTN HSI3A_RXD4 FIFO3A_DIN4 M4
BK6_1011 6 P 53