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Select Devices Discontinued!

Product Change Notifications (PCNs) #09-10 has been issued to discontinue select
devices in this data sheet.

The original datasheet pages have not been modified and do not reflect those changes.
Please refer to the table below for reference PCN and current product status.

Product Line

Ordering Part Number

Product Status

Reference PCN

LX64V-3F100C

LX64V

LX64V-3FN100C

LX64V-5F100C

LX64V-5FN100C

Active / Orderable

LX64B-3F100C

LC64B

LX64B-3FN100C

LX64B-5F100C

LX64B-5FN100C

Discontinued

PCN#09-10

LX64C-3F100C

LX64C

LX64C-3FN100C

LX64C-5F100C

LX64C-5FN100C

Discontinued

PCN#09-10

LX128V-32F208C

LX128V-32FN208C

LX128V

LX128V-5F208C

LX128V-5FN208C

Active / Orderable

LX128B-32F208C

LX128B-32FN208C

LX128B

LX128B-5F208C

LX128B-5FN208C

Discontinued

PCN#09-10

LX128C-32F208C

LX128C

LX128C-32FN208C

LX128C-5F208C

LX128C-5FN208C

Discontinued

PCN#09-10

LX256V-35F484C

LX256V

LX256V-35FN484C

LX256V-5F484C

LX256V-5FN484C

Active / Orderable

LX256B-35F484C

LX256B

LX256B-35FN484C

LX256B-5F484C

LX256B-5FN484C

Discontinued

PCN#09-10
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Product Line

Ordering Part Number

Product Status

Reference PCN

LX256C

LX256C-35F484C

LX256C-35FN484C

LX256C-5F484C

LX256C-5FN484C

Discontinued

PCN#09-10

LX64EV

LX64EV-3F100C

LX64EV-3FN100C

LX64EV-5F100C

LX64EV-5F100I

LX64EV-5FN100C

LX64EV-5FN100I

Active / Orderable

LX64EB

LX64EB-3F100C

LX64EB-3FN100C

LX64EB-5F100C

LX64EB-5F100I

LX64EB-5FN100C

LX64EB-5FN100I

Discontinued

PCN#09-10

LX64EC

LX64EC-3F100C

LX64EC-3FN100C

LX64EC-5F100C

LX64EC-5F100I

LX64EC-5FN100C

LX64EC-5FN100I

Discontinued

PCN#09-10

LX128EV

LX128EV-32F208C

LX128EV-32FN208C

LX128EV-5F208C

LX128EV-5F208I

LX128EV-5FN208C

LX128EV-5FN208I

Active / Orderable

LX128EB

LX128EB-32F208C

LX128EB-32FN208C

LX128EB-5F208C

LX128EB-5F208lI

LX128EB-5FN208C

LX128EB-5FN208I

Discontinued

PCN#09-10

LX128EC

LX128EC-32F208C

LX128EC-32FN208C

LX128EC-5F208C

LX128EC-5F208I

LX128EC-5FN208C

LX128EC-5FN208|

Discontinued

PCN#09-10

LX256EV

LX256EV-35F484C

LX256EV-35FN484C

LX256EV-5F484C

LX256EV-5F484|

LX256EV-5FN484C

LX256EV-5FN484I

Active / Orderable
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Product Line Ordering Part Number

Product Status

Reference PCN

LX256EB-35F484C

LX256EB-35FN484C

LX256EB LX256EB-5F484C

LX256EB-5F 484

LX256EB-5FN484C

LX256EB-5FN484l

Discontinued

PCN#09-10

LX256EC-35F484C

LX256EC-35FN484C

LX256EC LX256EC-5F484C

LX256EC-5F 484l

LX256EC-5FN484C

LX256EC-5FN484|

Discontinued

PCN#09-10

5555 N.E. Moore Ct. o Hillsboro, Oregon 97124-6421 e Phone (503) 268-8000 ¢ FAX (503) 268-8347
Internet: http://www.latticesemi.com
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mmmmmE Samjconductor

=== = == Corporation ln:'";:es High Performance Interfacing and Switching
September 2005 P erformaﬂc . Data Sheet

Low-cos
«g-Series”

Features

B High Performance Bus Switching
* High bandwidth

B Two Options Available
* High-performance sysHSI (standard part number)
* Low-cost, no sysHSk(“E-Series”))

— Up to 12.8 Gbps (SERDES) B sysHSI Blocks Prowde up 1016 High-speed
— Up to 38 Gbps (without SERDES) Channels
« Up to 16 (15x10) FIFOs for data buffering . Serlailzerfde%ersaluer (SERDES) included
* High speed performance * Clock Data Recovery (CDR) built in
— fyax = 360MHz * 800 Mbps per channel
— tpp = 3.0ns * LVDSdifferentialsupport
~ too =2.9ns « 10B/12B:support
— tg=2.0ns - Encodmgfdecodmg
* Built-in programmable control logic capability « 1y, Bitalignment
* I/O intensive: 64 to 256 1/Os =1 8ymbol alignment
* Expanded MUX capability up to 188:1 MUX * 8B/10B support
— Bit alignment

B sysCLOCK™ PLL _
* Frequency synthesis and skew management
* Clock multiply and divide capability

4 — Symbohalighment |
" Source Synchronousisipport

* Clock shifting up to +/-2.35ns in 335ps steps M Flexible Programming and Testing _

* Up to four PLLs P ¢ ISE(E;;?E‘)? compliant In-System Programmabil-
W syslO™ Interfacing * Boundaryiscan test through IEEE 1149.1

* LVCMOS 1.8, 2.5,3.3 and LVTTL support for Wterface

standard board mterfaces * 3.3V)2.5V or 1.8V power supplies

* SSTL 2/3 Class | and Il support, » 5V tolerant I/O for LVCMOS 3.3 and LVTTL
¢ HSTL Class |, lll and I\ support hoterfaces
e GTL+, PCI-X fof bus interfaces :
* LVPECL, LVDS andBus LVDS differential suppen
« Hot socketing
* Programmable drive: streng!h
Table 1. ispGDX2 Family Selection Guide
. : ispGDX2-64/E ispGDX2-128/E ispGDX2-256/E
1/Os j > gV 64 128 256
(GDX Blocks, & _ 4 8 16
it x ' 3.0ns 3.2ns 3.5ns
- - O W 2.0ns 2.0ns 2.0ns
1 D W 2.9ns 3.1ns 3.2ns
fuax (Toggle) 3 . 360MHz 330MHz 300MHz
, 'SERDES" * 3.2Gbps 6.4Gbps 12.8Gbps
Max Bandwidth 1 elit SERDES® 11Gbps 21Gbps 38Gbps
sysHSI 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. Max number of SERDES channels per device * 800Mbps
2. “E-Series” does not support sysHSI.
3. fuax (Toggle) * maximum 1/Os divided by 2.

© 2005 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

www.latticesemi.com 1 gdx2fam_13
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Figure 1. ispGDX2 Block Diagram (256-1/0 Device)
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pplications.

This family of switc
performance sysHSI
a muliplexer-intensive architecture, the ispGDX2 facilitates a variety of common switching functions.

neration in-system programmable generic digital crosspoint switch for

ines a flexible switching architecture with advanced syslO interfaces including high
s, and sysCLOCK PLLs to meet the needs of the today’s high-speed systems. Through

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 PLLs to provide the system designer with the ability to generate multiple

clocks and manage clock skews in their systems.
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The syslO interfaces provide system-level performance and integration. These I/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 programimed in-system via an
IEEE 1149.1 interface that is compliant with the IEEE 1532 standard. Voltages required fof the I/ buffers are inde-
pendent of the core voltage supply. This further enhances the flexibility of thiseéfamily“in system designs.

Typical applications for the ispGDX2 include multi-port multi-processor interfacesy wi_:de_.d'ata and address bus mul-
tiplexing, programmable control signal routing and programmable bus interfaces. Table 1 shiows 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 @ssociated with/@ FIFO'and.a sysHSI
Block to facilitate the transfer of data on- and off-chip. Figufé, shows the ispGDX2 block didgram. 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 I/O power supply and reference voltage. Designers ean 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 @rganized.into GDX Blocks, whigh are conniected 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 regisiered form to the 'GRP. The GRP routes the signals to different blocks, and
provides separate data and'eontrol routing. The data path'is eptimized to achieve faster speed and routing flexibility
for nibble oriented signals. The gontrol routing/is optimized to provide high-speed bit oriented routing of control sig-
nals. \

There aressomeirestrictions on the alldcation 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 *bloek” (nibble) manner, with each GDX Block providing data flow and control logic
for 16 1/© buffers. The data. flow .is erganized as four nibbles, each nibble containing four Multiplexer Register
Blocks {MRBs). Data fer.the MRBs is provided from 64 lines from the GRP. Figure 2 illustrates the groups of signals
geing into and out of a GDX Block.

Control signals forthe 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 nibbleis 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).
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MUX and Register Block (MRB)

Every MRB Block has a 4:1 MUX (/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-fl level sensitive
latch. One register operates on the input data, the other output data and the last registe s the output
enable function. The input and output data signals can bypass each of their registe ri the data out
and output enable signals can be selected.

The Output and OE register share the same clock and clock enable signals.
and clock enable. The initialization signals of each register can be indepen i as Set or Rese
registers have programmable polarity control for Clock, Clock Enable an : nable
input can be set either by one of the two output enables generated lo of the
four (two in 64 1/0) Global OE enable pins. In addition to the loca i -
access to Global Clock, Clock Enable, Reset and TOE nets.

as a separate clock
t. These
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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.
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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
Up to 16:1 Two Levels
Up to 64:1 Three Levels v‘
Up to 188:1 (with ispGDX2-256) Four Le '

Figure 3. ispGDX2 Family MRB

Global GDX
Signals Control Array

MUK Sefet Y Vv v Y y
Control Array Signals 4l 24 ol 4] 2
L]
F— 8|
MUX > 2| ©
Select o
Global >
Signals »

Flags®
IFO, SERDES
or PLL)

From GRP w fom |
! to Out_Regin-1)

to Out_Reg(n+1

Reg/Latch

CE

Global Resetb

FIFO Out* +— to IN_Reg(n-1)

from IN_Reg(n-1) DiL to IN_Reg(n+1

from IN_Reg(n+1} e - eg( 1)
CK ®_cu< Input

Reg/Latch

Sel  Reset

Global Resetb

*Selected MRBs see Logic Signal Connection Table for details

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

32 Inputs from Control GRP

.?‘?......'..'?' ) Each connection |
A is programmable.

u le
ib

u lect
le 1

X Select
fo Nibble

MUX Sel
to Nibble 3

DIORe

B Clock/
Cl Enable

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

PLL.

To MRB
Set/Reset

To MRB

%' Output Enable
|

ts of isp
standar

e ivided into eight syslO banks, where each bank is capable of sup-
h I/Os per bank is 32, 16 and 8 for the 256-, 128- and 64-1/0 devices
n 1/0 supply voltage (Vco) and reference voltage (Vrep), allowing each

fro ther banks. Each I/O within a bank can be individually configured to any
VRer settings. Figure 5 shows the 1/O banks for the ispGDX2-256 device.

0 GD O
mable input buffer, %

keeper latch. These p

es contain a programmable strength and slew rate tri-state output buffer, a program-
mable pull-up resistor, a programmable pull-down resistor and a programmable bus-
mable capabilities allow the support of a wide range of I/O standards.
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Figure 5. ispGDX2-256 syslO Banks

aNo
v43dp
¥000p
aNo
e43d )
€000/

all'subsets of this interface type. The second interface class implemented is the
standard. This group of interfaces includes different versions of SSTL and HSTL
an L+. Use of these I/O interfaces requires an additional Vggg signal. At the system
V1T, is also required. Typically, an output will be terminated to V1 at the receiving end

level, a termination ve

of the transmission lineit
LVPECL, LVDS and Bus LVDS. Table 3 shows the I/O standards supported by the ispGDX2 devices along with

nominal Vcco, VFIEF and V'|-|'

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

syslO Standard Nominal V¢co Nominal Vggp Nominal V11
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
SSTL3class | &I 3.3V
SSTL2class [ & I 2.5V
CTT 3.3 3.3V
CTT25 2.5V
HSTL class | 1.5V
HSTL class llI 1.5V
HSTL class IV 1.5V
GTL+ 1.8/2.5/3.3V
LVPECL" 23
LVDS
Bus-LVDS

1. LVPECL drivers require three resistor pack (

LVDS All other ASIC I/Os
No Yes?®
No Yes?
No Yes?
Yes Yes?
No No
No No

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
PLL_LOCK
CLK_OUT
o e e e e e
I
I
CLKIN 1 Input Clock
[ |_e—»| (M) Divider —{ 950"
, 11032
l TR T T e
|
I 4 Programmable
: -Delay
PLL_RST |
>+

Clock (K)
Divider

To Adjacent_PLL

From
Adjacent_PLL

PLL_FBK

A 8 s G e A

»MRB block. These global clocks, CLKO-3, can either be gener-

ernal clock pins can be configured as single-ended or differential

CK PLL inputs and outputs can be routed to the I/O pins or gen-

for the ispGDX2-256 and Figure 8 shows the clock networks for

set (0) pin from the Control Array of selected GDX Blocks can be pro-

of PLLs. This provides a means for generating the reset signal internally.
es reset to the PLLs.

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 A GDX Block 1B —

10
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Figure 7. I/0O Pin Connection to the sysCLOCK PLL'
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Figure 8. ispGDX2-64 CLOCK Network
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Figure 10. ispGDX2-256 CLOCK Network
syslO Interface sysCLOCK Clock Net MRB
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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 11 shows the four different operating modes. Precise detail of the FIFO and SE S ctions is pro-
vided in their respective sections.

Figure 11. Four Operating Modes of ispGDX2 Devices

<
-

)
-

nd
. |SERDES

r SERDES-only mode.

ith a 10-bit wide and 15-word deep (10x15) RAM. This RAM, combined with two
ators, is used to implement a FIFO as a “circular queue”. The FIFO has separate
K) and Write Clock (WCLK), for asynchronous operation. The FIFO has three addi-
: Enable, Read Enable and FIFO Reset. Three flags show the status of the FIFO: Empty,
1 FIFO receives the global Power-on Reset and Reset signals. Figure 12 shows the con-

clocks, the Read Clo
tional control signals Wi
Full and Start Read. E:
nections to the FIFO.

14
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Figure 12. ispGDX2 FIFO Signals
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cloc efore the STRDb becomes active. When the FIFO has
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/the STRDb may stay active for longer than one write clock
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ted between the 1/O banks and the GDX Blocks in FIFO mode. For more
n on the FIFO, er ttice technical note number TN1020, sysHSI Usage Guidelines.
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Figure 13. Operation in FIFO Mode?
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High Speed Serial Interface Block (sysHSI Block)'

The High Speed Serial Interface (sysHSI) allows high speed serial data transfer over a pair of LVDS I/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 candbe, 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 14 shows the sysHSI Block. '

Device features support two data coding modes: 10B/12B and 8B/10B (for use with ether en¢oding 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 alignedinternally but the encoding
and decoding are performed outside the device. )

Each SERDES block receives a single high speed serial data inpdt'stream (with-embedded elock)'from an input,
and provide a low speed 10-bit wide data stream and a recovered ¢lock to the device. Fordransmitting, the SER-
DES converts a 10-bit wide low-speed data stream to a singléshigh-speed data streamdwith embedded clock for
output. . : :

Additionally, multiple sysHSI Blocks can be grouped togetherto form a source synchronousiinterface of between 1-
8 channels.

Figure 15 shows the connections of the SERDES block with the FIFO, syslO blogk and'the MRB. Table 6 provides
the descriptions of the SERDES.

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

Table 6. SERDES Signal Descriptions

Signal . 1/0 Description

CDRRSTb | Resets the CDR cireuit of sysHSI block
SYDT o Symbol alignment detect for sysHSI block
CAL - I Initiates soureé.‘synbhronous calibration sequence
RXD i Internal Parallel data ifi for sysHSI block
TXD g Internal Parallel'data out for sysHSI block
REFCLK Internal Reférence clock received from the clock tree
SIN ! [Serial data input for sysHSI block (LVDS input)
SOuUT [} Serial data output for sysHSI block (LVDS output)
SS CLKIN _ v Clock input for source synchronous group
|SS_CLKOUT - & Clock output for source synchronous group
' |RECCLK« : Internal Recovered clock from encoded data by CDR of sysHSI block
CSLOGK Internal Lock output of the PLL associated with sysHSI block

1. “E-Series” does not support sysHSI.
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Figure 14. sysHSI Block with SERDES and FIFO
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Figure 15. Operation in SERDES Only Mode"?
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Figure 16. Operation in SERDES with FIFO Mode
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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, thesée devices can be linked
into a board-level serial scan path for more board-level testing. The test access port has it§ ownsupply 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 mustbe set befofe running any continu-
ity tests. As these tests are fast, by nature, the overhead and time that i§ required for configuration of the 1/Os'
physical nature should be minimal so that board test time is minimized. The ispGDX2 family of devi¢és allows this
by offering the user the ability to quickly configure the physical naturé of the.sysl@ 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 eonfiguration throughhe PC patallel port, or
can generate the ATE or test vectors necessary for a third-partyitest system.”

IEEE 1532-Compliant In-System Programming

In-system programming of devices provides a number of significant benefits ineluding ‘rapid prototyping, lower
inventory levels, higher quality and the ability to mé@ke'in-field modifications. All ispGDX2 devices provide In-System
Programming (ISP) capability through their Boundary Scan Test Access PortaThis eapability has been imple-
mented in a manner that ensures that the port rémains ¢ompliant to the'lEEE532 standard. By using IEEE 1532
as the communication interface through which ISP igiachieved, deS|gners getthe benefit of a standard, well defined
interface.

The ispGDX2 devices can be programmeghacross the commércial temperature and voltage range. The PC-based
Lattice software facilitates in-system programming of ispGDX2 deviees, The software takes the JEDEC file output
produced by the design implémentation software, along with'information about the scan chain, and creates a set of
vectors used to drive the,scan chain. The software can useithesewectors to drive a scan chain via the parallel port
of a PC. Alternatively,the software,ean output files in formats tunderstood by common automated test equipment.
This equipment canidhen be Used to program ispGDX2deviges 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 deyice pregrammer, securing proprietary designs from competitors. The security scheme also prevents program-
ming and verification. The entife device must be erased in order to reset the security scheme.

Hot'Socketing

“The ispGDX2 devicespare wellsuited for those applications that require hot socketing capability. Hot socketing a
device requires that the""d_g!vice,_-When powered down, can tolerate active signals on the 1/0Os and inputs without
being damaged. Additionally, it requires that the effects of the powered-down device be minimal on active signals.
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Absolute Maximum Ratings %3

ispGDX2C (1.8V) ispGDX2B/V (2.5/3.3V)
Supply Vollage Vipe « eswsmms i sammmamn e s wms QB 1028V acss 5w smmmanis s i -0.5 to 5.5V
PLL Supply Voltage Vegp:- -+« v vvvoee i e -05t025V... ... .l -0.5to
Output Supply Voltage Veeo - -+ v vvveev e DBOAEN . o sveeni 53 o
JTAG Supply Voltage (Vegy) - - v vvvveveiivan 051045V 0 v v s s
Input or I/O Tristate Voltage Applied “% ......... 051055V, ... -0.51
Storage Temperature . . ......... ..., -65t0150°C ........
Junction Temp. (T ;) with Power Applied ........ -551t0 150°C .. ..

1. Stress above those listed under the Absolute Maximum Ratings may cause per
device at these or any other conditions above those indicated in the operational

ming, following the programming specifications).

. All voltages referenced to GND.

oA

. Compliance with the Lattice Thermal Management document is required:

. Overshoot and undershoot of -2V to (V| (MAX)+2) volts is permi
A maximum of 64 |/Os per device with V|, > 3.6V is allowed.

is specification is

Symbol Max. Units
Supply Voltage for 1.8V Devices 1.95 Vv
Vee Supply Voltage for 2.5 Devi 2.7 v
Supply Voltage for 3.3 3.6 v
Supply Voltage for 1.95 "
Veep e 2.7 Vv
3.6 A
. 1.95 Vv
3 3.6 Vv
T, (COM) 0 90 °C
Ty (IND} i -40 105 °C
1.9V.
Min Max Units
1,000 s Cycles
Symbol "Parameter Condition Min Typ Max Units
Ipk* Input or Tristated I/O Leakage Current |0 <V < 3.0V — +/-50 | +/-800 uA
1. Insensitive to sequence of V¢ and Vggo. However, assumes monotonic rise/fall rates for Vo and Voo, provided (Vi - Voco) = 3.6V.
2. LVTTL, LVCMOS only.
3. 0 < Ve = Vg (MAX), 0 < Vgeo = Veco (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=V V - 0.2V — — 10 A

he, hw' |Input or I/O Low Leakage =Vin = (Veco ) £
(Veeo - 0.2V) <V = 3.6V — — 30 uA

3 ; 8.6V <V)y=5.5Vand .

I Input High Leakage Current 3.0V = Voco < 3.6V mA

Ipy I/O Active Pull-up Current 0=Vin=0.7Veeo 50 uA

Ipp I/O Active Pull-down Current Vi (MAX) = V) = Vi (MAX) 150 nA

Igyrs  |Bus Hold Low Sustaining Current |Vy =V (MAX)

IgyHs  |Bus Hold High Sustaining Current |Vy = 0.7 Voo

lgqyo  |Bus Hold Low Overdrive Current |0 = V) = V )y (MAX)

lgHLn | Bus Hold High Overdrive Current |0 <= V|y = V| (MAX)

Vgur  |Bus Hold Trip Points

C, I/O Capacitance®

Cs Clock Capacitance? pf

Cs Global Input Capacitance? pf

1. Input or I/O leakage current is measured with {
measured with the output driver active. Bus

2. Ty =25°C, f = 1.0MHz.

3. 5V tolerant inputs and 1/Os should be pl

face.
Supply Current
fions (ispGDX2-256)*
Symbol V) Min. Typ. Max. Units
3.3 = 59.6 — mA
25 = 58.7 = mA
1.8 =2 60.0 = mA
33 — 118.7 — mA
25 = 118.7 — mA
1.8 — 117.5 — mA
3.3 s 14.7 — mA
Vccp 2.5 — 14.7 — mA
1.8 — 17.4 — mA
33 3 35 — mA
lcco® Bank Po Current Veeo 25 — 35 — mA
1.8 - 25 = mA
3.3 — 15 — mA
lccy JTAG Programming Current Veey 2.5 — 1.0 — mA
1.8 — 800 — pA

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

2. One GPLL with fyco = 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. Tp=25°C
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syslO Recommended Operating Conditions

1. Inputs are independent of Voo setting.

2. Software default setting.

3 | :
, Voo must be set

within

Veeo (V) VRer (V)
Standard Min. Typ. Max. Min Typ. Max.
LVCMOS 3.3 3.0 3.3 3.6
LVCMOS 2.5 23 2.5
LVCMOS 1.8° 1.65 1.8
LVTTL 3.0 3.3
PCI 3.3 3.0 3.3
PCI-X 3.0 33
AGP-1X 3.15 33
SSTL 2 2.3 2.5
SSTL 3 3.0 3.3
CTT 3.3 3.0 3.3
CTT25 2.3 2.5
HSTL Class | 1.4 1.5
HSTL Class IlI 14 1.5
HSTL Class IV 1.4 1.5
GTL+ 14 -
LVPECL 3.0 3.3
LVDS 2.3 2.5/3.3
BLVDS 23 3.6

O
&

'S
9 )
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syslO Single Ended DC Electrical Characteristics

Over Recommended Operating Conditions

Input/Output Vi Vi VoL Vou lok?
Standard Min (V) Max (V) Min (V) Max (V) Max (V) Min (V) (mA)
-20, -16, -12,
LVCMOS 3.3 -0.3 0.8 2.0 55 04 24 | -8,-5.33, 4
0.2 Veeco -0.2 -0.1
0.4 2.4 -4
LVTTL -0.3 0.8 2.0 5.5 02 Vol v‘ X T
04 CO _o@lPTe. 12,8, |-16,-12, -8,
LVCMOS 2.5 -0.3 0.7 1.7 36 533, 4 -5.33, -4
Veeo = 0.2 0.1 :0.1
LVCMOS 1.8"2 -0.3 0.68 1.07 36 iGco - 0.4 :
LVCMOS 1.8° -0.3 0.68 1.07 36 Voco 04 | S5 23, NQNGPF 33, 4
- Veeo - 0.2 ’_’ -0.1
PCI 3.3 0.9 Voeo ’ -0.5
PCI-X® 0.9 Veco | -0.5
AGP-1X* 9\ -0.5
SSTL3class | -8
SSTL3 class |l -16
SSTL2 class | -7.6
SSTL2 class I -15.2
CTT 3.3 -8
CTT25 ; -8
HSTL class | Veeo - 0.4 8 -8
HSTL class Il Veco - 0.4 24 -8
HSTL class IV Veeo - 0.4 48 -8
GTL+ n/a 36 n/a
1. Software default setting
2. The average connections, or between the last GND in an I/O bank and the end of

3. For 1 ices (ISPGDX2C . fli= 0.35 Vo and Vyy = 0.65V e
4. Fol Y i ificatior g\ =0.3 *VCC =0.801.8, VFH =0.5* VCC *3.31.8
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syslO Differential DC Electrical Characteristics
Over Recommended Operating Conditions

Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
LVDS
VineVinm | Input Voltage — 0 v
VTuD Differential Input Threshold 0.2V <=Vgy=1.8V +/-10: — mV
N Input Current Power On /-10 HA
VoH Output High Voltage for Vop or Vo Ry = 100Q 1. 1.60 Vv
VoL Output Low Voltage for Vop or Vgpm Rt = 1002 0.9 — v
Vobp Output Voltage Differential (Vop - Vom), Rt = 10022 2 350 §
AVop Change in Vop Between High and Low |—
Vos Output Voltage Offset (Vop - Vom)/2, Rt 0 125
AVos Change in VOS Between H and L — —
losp Output Short Circuit Current
Bus LVDS'
Vou Output High Voltage for Vgp or Vg
VoL Output Low Voltage for Vgp or Vgpm
Vob Output Voltage Differential
AVop Change in Vop Between H and L
Vos Output Voltage Offset
AVos Change in Vg Betwee
losp Output Short Circuit 20D =0. _ 36 65 A
1. Vgop and Vg are the two outp output buffer.
LvPECL'
DC Parameter Min. Max. Min. Max. Units
Veeco 3.3 3.6 \
1.49 202 1.49 2.72 V
0.86 2125 0.86 2.125 Vv
1.92 2.28 2.03 2.41 V
1.06 1.43 1.25 1.57 \
0.3 0.3 \

with Three Resistor Pack

1/4 of Bourns P/N

ispoRXe CAT 16-PC4F12

LVPECL Buffer

A

Rs —E ’ Zo »

to LVPECL
differential
O Rs —€ Zo >

receiver

Rt=100
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ispGDX2V/B/C, ispGDX2EV/EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. |Units
Output Paths
tep Data From Input Pin to Output Pin — 3.0 == 3.2 5.0 ns
tpp seL Data From Global Select Pin to Output Pin| — 2.8 — 3.0 4.7 ns
tco Global Clock to Output — 29 — 3.1 54 | ns
tops Set-up Time Before Global Clock 2.0 — 20 2 3.0 5 ns
topH Hold Time After Global Clock :

PT Clock Enable Setup Time Before
loPCES | Global Clock

PT Clock Enable Hold Time After
lopCEH | Global Clock

torprsTO External Reset Pin to Output Delay
Input Paths

tips Set-up Time Before Global Clock
t Set-up Time Before Global Clock
IPSZ (Zero Hold Time)
tipH Hold Time After Global Clock
t Hold Time After Global Clock
IPHZ (Zero Hold Time)
t PT Clock Enable Setup Ti
IPCES Global Clock

PT Clock Enable Hold
tipcen Clock

tu::ns-ro External Reset Pi )t
Output Enable Paths ;
toeco Global Glock toOutput Enabled Pin

Output Ena r Set-up Time
toEs Before Glo
toen Hold Time A
3.5 — 35 — 4.1 — 6.9 — ns
. 0.0 — 0.0 —_ 0.0 — 0.0 — ns
Slobal OE Inplitito Outpi i — 35 — 3.8 — 45 — 75 ns
Test OE Inp — 52 — 8.5 — 6.2 — 103 | ns
tEnDIS Input te = 5.2 = 5.5 — 6.2 — 103 | ns
Clock and Reset Pati
taw Width of ResetPulse 25 | — [e5 ] — [ 25 | — [ 41 — | ns
tew Clock Width 1.3 — 1.5 — 1.6 — 2.7 — ns
tew Clock Width 1.5 — 1.6 — 1.6 — 2.7 — ns
Clock Frequency with External . . . .
fiax (BX) | Foedback toms + too) 204 196 192 119 | MHz
fmax (Tog, [Clock Frequency Maximum Toggle . - - .
No PLL) (No PLL) 360 330 300 180 | MHz
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ispGDX2V/B/C, ispGDX2EV/EB/EC 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 3 180 | 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 18 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 mode particular design.
Note that the internal timing parameters are given for reference only, and are not tested. The e iming param-
eters are tested and guaranteed for every device.

Figure 18. ispGDX2 Timing Model Diagram (I/O Cell)

. TOE path

TOE N
Lace m GOE patn

Tix
e

¥

o sysHS| EE—
(REFCLK)

{rom GRP

- 10 sy=HSI
= (TXD)
o Adjacen! Cella
T (Output)
I [ }—r to GRP
| s |
%o Adjacent Cells
= (Input)
imeters are optional. . wFFO
Ve 1.6.7 o PEN
1o FIFO

(ACLK)
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Figure 19. ispGDX2 Timing Model Diagram (with sysHSI and FIFO Receive Mode)
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sysHSI
(TXD)

Serial to /O Cell
Data Out (SOUT)

Source ) to IO Cell
Synchronous Clock (SSCLKOUT)

30



Lattice Semiconductor ispGDX2 Family Data Sheet

Figure 21. 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 18 shows the specific delay paths and the Internal Timing Parameters table provide arameter values.
Note that the internal timing parameters are given for reference only and are not tested. T timing param-
eters are tested and guaranteed for every device.

Data from global select pin to output pin:
tpp_seL = tseL N + tMuxseL + topayPass + tBUF

Global clock to output:
tco = towk N + tacLk + torcoi + tBurF

Data from product term select to output pin:

tep_pTseL = tin + tipByPAss + tRouTEGRP + tPTS yPass + 1

Input register or latch set-up time before global clock:
tips =tin + tips - (towk + tacLk)
Input register or latch hold time after global clock:
tipy = (toLk N + tacLk) + tipwi - tin
S B
Product term clock to output:

Input register or latch set-up time b
tips_pT =tin + tipsi_pT - (tin + tipBYPASS

Input register or latch hold ti r produ
tipH_pT = (I + tipayPAss + tROUTEGRA™ tPTCLK) + tip
Global OE input to o ena isable:

tcoe/mis = tcoE_IN

External reset pin to o
toprsTo =
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ispGDX2V/B/C, ispGDX2EV/EB/EC 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
tauF Output Buffer Delay — |080| — |080| — |0 BO " — | 114 | ns
toLk N Global Clock Input Delay — [100| — | 100 | & | 1.004 =="| 1.67 | ns
toLKEN_IN Global Clock Enable Input Delay — | 180 | — | 1804 — 180 | — |3.00| ns
tois Output Disable Delay — | 180 — [ 180 |""|280"| — [4.17 | ns
ten Output Enable Delay — [150 | — 4180 | — 250 | — | 417 | ns
tcoe IN Global Output Enable Path Delay — | 200 | — 200 — 2.00 | —4}"888 | ns
- Input Pin Delay — [ 0.40,/"= oMo ld— [o040 [ [057) ns
tsEL N Global MUX Select Input Delay — | 1608 160 | — | 1.680r @229 ns
tsh N Global Set/Reset Path Delay — 4200 | — [270 | — 270 |4~ [450 | ns
troE IN Test Output Enable Path Delay A Nl | 3.70 | = [0 —@p6.17 | ns
Shift Register and MUX Delays : h
B l('é%ﬁ'fi Eeggi :{gjfe}xcem I/0 Cell Delay 2 0@0, . _0'80 — |080| — | 133 ns
topaG %mu;{zggt;\r?lacent VO Cell Delaf§ — 130 | — | 130 —P130 | — | 217 | ns
tMuxPD MUX Data Path Delay — [ 090 j4—hOSOME= | 090 | — [1.29| ns
tMUXSEL MUX Select Path Delay — | 0400| —, | 040 | — |040| — | 057 | ns
AND Arrays and Routing Delays : '
triropataout  |FIFO Output to I/QBlock Delay — 1000 — [000| — [0.00] — |000| ns
tacLk Clock Tree Deldy — /040 [\= (040 | — |040| — [067 | ns
tHusIFIFOFLAG HSI/FIFO Flag! to. |f0 81081'( Delay = [10:00 — 0.00 — 0.00 == 0.00 ns
Sisigie HSI Output to /O CelkBlock Delay » 1000| — [000] — [000] — [0.00] ns
——— ggl{}f%tgic;;Synchfonous Clock to /O Ceﬂ W 000! — loool — looo!l — | 000! ns
tpLL DELAY |PLL Delay-Inerement — |033| — |083| — |03 — |033| ns
tpToLK Clock AND, Arfay Delay — |220| — |220| — |220| — |367| ns
teroLked Cloek Enable AND Array Qelay — |210| — |210| — |210| — |350| ns
tPTOE OE AND Array Delaysy — |240| — [240| — |240| — | 400 | ns
tp‘r'gEL. Select AND Array Delay — |17 — (170 — |170| — | 283 | ns
forsa Set/Reset AND Afray Delay — [140| — [140] — [270 — [450 | ns
R [ p— Global RoutingiPooliDelay — (090 — 09| — [090| — [129] ns
Register/Latch Delays, Quiput Paths
torasROI AéynchronousSeUReset to Output — | 250 | — [250| — |2580| — | 417 | ns
torasRRI Async__hfgnqyg Set/Reset Recovery — | 250 | — [250| — | 2580 | — | 417 | ns
toPBYPASS Register/Latch Bypass Delay — |000| — |020| — |050| — | 071 | ns
torPcEHI Register Clock Enable Hold Time 130 | — |13 | — (130 | — |217 | — ns
e (F‘(;g'bsg?r(%‘c’ﬁkEEg%f:? Setup Time 110 — 110 — [110| — |[183] — | ns
topoEsi PT gﬁggﬂ %(r’r‘;kég‘é‘ﬁ'gnsgl‘g’ Time 100 — [100] — |210| — |[350| — | ns
topcoi Register Clock to Output Delay — 070 — (090 | — |100| — | 167 | ns
topHi Register Hold Time 08| — |08 | — |08 | — |133| — ns
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ispGDX2V/B/C, ispGDX2EV/EB/EC Internal Timing Parameters’ (Continued)

Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
torPLGOI Latch Gate to Output Delay — | 100| — |[100| — | OOy — | 167 | ns
topLHi Latch Hold Time 080 — 080 | — | 080 | =g 38\ — ns
W Iida;gg)F'ropagation Delay (Transparent — lo30| — |o030|.& ' 0304wes | 050 | ns
topLsi Latch Setup Time (Global Gate) 120 | — | 120 | — [W120] —5 2.00 | — ns
topLsi PT Latch Setup Time (Product Term Gate) 100 | — | 1.00 J@==V | 1.000 | 167 | — ns
topsi Register Setup Time (Global Clock) 120 | — | 1200} — |4@0 P — | 2.00 — ns
topsi PT Register Setup Time (Product Term Clock) | 1.00 | — |00 — [400 | — | 167 | — || ns
topsrPWi Asynchronous Set/Reset Pulse Width — | 2.5 _2}50 7 — | 250al Tl 4.1788 ns
Register/Latch Delays, Input Paths i
tipASROI Asynchronous Set/Reset to Output — 400 |"— | 100 | — 1704 — 283 | ns
tipASRRI Asynchronous Set/Reset Recovery P [ 250 | 250 | 4 2500 =417 | ns
tipBYPASS Register/Latch Bypass Delay I —#1000 | — |000] — 0.00 1 — | 000 | ns
tipcei Register Clock Enable Hold Time @R | &7 (130 .— Y30 | B (217 — [ ns
tipces F&g'ﬁ;ﬂ%ﬁﬁkﬁgﬂgﬁ SoupThEe 1100 — [1.10 | Sl 1 folP= 183 — | ns
liPCESI_PT E’?ﬁﬁ %?55522‘5'23398?;‘3._?@9 d110| — @10fh— [Ho| — |18 | — | ns
tiecoi Register Clock to Outpuf Delay — | 08B0 | = 100| — [100| — |167| ns
tipHi Register Hold Time ' 0.00¢}" = 0.00 *"*— | 000 | — | 0.00| — ns
tipLGoi Latch Gate to Qutput Delay &, [ 1004 — |[100]| — [100| — | 167 | ns
tipLHi Latch Hold Time h0.004%— [ 000 — [000| — |000| — ns
tipLPDI hac:gl;)Propagahon Delay (Transparent — (080 | — [080| — [030| — [050| 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 (GlobalClock)” Mg {150 | — [ 150 | — [ 150 — [250| — ns
tipsi pT j Register Setup Time (Product Term Clbck) 150| — |150| — |150| — [250 | — ns
tesrelll 40 | Asynchronous Set/Reset Pulse Width — 250 — |250| — |250| — | 417 | ns
OE Paths _ v _
tOEASROI ‘Asynchronous Set/Reset to\Output — (2580 | — | 2560 | — | 250 | — |[417 | ns
ItoEAsRRi Asynchronaus.Set/Reset Recovery — |250| — [250| — |250| — | 417 | ns
tOEB\,«_pAgsf Registef/katch EiypaSS Delay — |000|f — |000| — |000| — |0.00| ns
togchi F_ieg}éter Clack Enable Hold Time 130 — (13| — |08 | — [133| — ns
toecesi gﬁ,ﬁg%ﬁmab'e Setup Time (Global | 459 | _ | 120 — [120| — |200| — | ns
toEGES] PT Eﬁ?&%gﬁ;ﬂﬁ?ﬁme 150 | — 150 | — |210| — [350| — | ns
toecoi Register Clock to Output Delay — |13 | — (13| — |160| — | 267 | ns
toen; Register Hold Time 040| — |040| — | 040 — | 067 | — ns
toELGOI Latch Gate to Output Delay — |160| — (160 — |160| — | 267 | ns
tOELH Latch Hold Time 040| — | 040 — |040| — | 067 | — ns
toELPD k/laggg)Propagation Delay (Transparent — lo30! — lo30| — |o030| — o050 ns
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ispGDX2V/B/C, ispGDX2EV/EB/EC Internal Timing Parameters’ (Continued)

Over Recommended Operating Conditions

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. Min. | Max. | Units
toELsi Latch Setup Time (Global Gate) 140 — | 140 | — — ns
toELsi PT Latch Setup Time (Product Term Gate) 100 — |1.00| — — ns
toesi Register Setup Time (Global Clock) 1.00 | — [1.00]| — o ns
toesi pT Register Setup Time (Product Term Clock) | 1.00 | — | 1.00 : — ns
toesrPwi Asynchronous Set/Reset Pulse Width — | 250 | — — | 417 | ns
Timing v.2.2
1. Internal parameters are not tested and are for reference only. Refer to the timing model in : (
2. tpLL_peLay is the unit of increment by which the clock signal can be incremented. Th 1e clock signal b E (as

given in the sysCLOCK PLL Timing section) in either direction in steps of size tp
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ispGDX2 Family Data Sheet

ispGDX2V/B/C, ispGDX2EV/EB/EC Timing Adjusters

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Optional Adders
tinoio Input Delay — | 150 | — [150| — | 1860 | ==l 250 | ns
Secondary PLL Output -
tpLL SEC_DELAY Baley y P — (130 — | 130 | —p 199" —W130| ns
tjoo Output Adjusters
Using Slow Slew (LVTTLand | . A .
Slow Slew LVCMOS Outputs Only) 0.90 090 0.80 090 | ns
LVTTL_out Using 3.3V TTL Drive — | 120 — 120 | = |120 | — 120 ns
Using 1.8V CMOS Standard, Y Y
LVCMOS_18_4mA_out 4mA Drive e 0.30. - . 08014~ | 0.30 —. | 0.30%\ ns
Using 1.8V CMOS Standard, . _ >
LVCMOS_18_5.33mA _out 5.33mA Drive — [030 ¥= (080 — | 080" = [0807 ns
Using 1.8V CMOS Standard, | ¢ B ok B .
LVCMOS_18_8mA_out 8mA Drive 0.00 1 0.00 0.00 0.00 | ns
Using 1.8V CMOS Standard,” B (¥
LVCMOS_18_12mA_out 12mA Drive =4y 0.0 — | 0.004m— | OG0B 0.00 | ns
Using 2.5V CMOS Standard, _ e -
LVCMOS_25_4mA_out 4mA Drive _ - W1.20 | — | 1.0 —%20 | — | 120 ns
Using 2.5V CMOS Standard, |/ - g
LVCMOS_25_5.33mA_out 5.33mA Drivel) V' o 1.00 R 200 = |100| — |1.00| ns
Using 2.5 CMOS Standard, | N . .
LVCMOS_25_8mA_out smA DE @ 040 0,40 0.40 040 | ns
Using 2:5V CMOS Standard,
LVCMOS_25_12mA_out 12mA Drive -~ 040"~ (040 | — | 040 | — |040| ns
Using 2.5V.EMOS Standardgm. [ _ _ _
LVCMOS_25_16mA_out 16mA Drive _ 0.40 0.40 0.40 040 | ns
Wsing 3.3V CMOS Standard;
LVCMOS_33_4mA_out {amADrive . A 9 120 — [120| — |120| — | 120 | ns
', |sing 3.3V CMOS Standard, | . . -
LVCMOS_33_5.33mA_out 5 33mA Drive Y : 1.20 1.20 1.20 120 | ns
b, 9 Using 3.3V €MOS Standard, | . . .
LVCMOS_33_8mA out 8mA Drive 0.80 0.80 0.80 080 | ns
, W Using'3:3V CMOS Standard, | . . .
LVCMQS_“33_1.2mA_0ut 12mA Drive 0.60 0.60 0.60 060 | ns
' . , |Using 8.3V CMOS Standard, | __ . . .
LVCMDS_S?;J 6mA_out 116mA Drive 0.60 0.60 0.60 060 | ns
: : Using 3.3V CMOS Standard,
LVEMOS_33_20mA _out >0mA Drive — |03 | — |030| — |030| — |030]| ns
AGP_1X_out Using AGP 1x Standard — |060| — |060| — |060| — | 0.60 ns
Using Bus Low Voltage Dif- | . . .
BLVDS_out ferential Signaling (BLVDS) 1.00 1.00 1.00 100 | ns
CTT25_out Using CTT 2.5v — |03 | — |030| — |030| — |0.30 ns
CTT33 out Using CTT 3.3v — |020| — |020| — |020| — |020| ns
GTL+_out Using GTL+ — | 050 — (050 — |050| — | 0.50 ns
HSTL_I_out Using HSTL 2.5V, Class | — |050| — [050| — | 050 — |050| ns
HSTL_IIl_out Using HSTL 2.5V, Class Ill — | 060 — [060| — | 0.60 — | 0.60 ns
HSTL_IV_out Using HSTL 2.5V, Class IV — |060| — |060| — | 060 — |0.60]| ns
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ispGDX2V/B/C, ispGDX2EV/EB/EC Timing Adjusters (Continued)

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
LVPECL_out gggglh‘gﬂzc'— Differen®al | .. (586 | — o088 | — 030 | ns
LVDS_out :f;'g?gh‘;‘;‘i’n‘gﬁ?gsﬁ"ﬁeren‘ — |o80| — | o080 ns
PCIl_out Using PCI Standard — | 060| — | 080 0.60 ns
PCI_X_out Using PCI-X Standard — | 060 | — — | 060 | ns
SSTL2_I_out Using SSTL 2.5V, Class | — | 030 | — — | 030 | ns
SSTL2_II_out Using SSTL 2.5V, Class Il — | 050 | —
SSTL3_I_out Using SSTL 3.3V, Class | — | 0.20
SSTL3_Il_out Using SSTL 3.3V, Class Il —
ti01 Input Adjusters :
LVTTL_in Using 3.3V TTL 100 [ ns
LVCMOS_18_in Using 1.8V CMOS i) ns
LVCMOS_25_in Using 2.5V CMOS 0.00 ns
LVCMOS_33_in Using 3.3V CMOS — | 0.00 ns
AGP_1X_in Using AGP 1x — | 1.00 ns
BLVDS_in 050 | — | 050 | ns
CTT25_in Using CTT 100 | — | 1.00 ns
CTT33_in i 1.00 | — [ 1.00| ns
GTL+_in — | 050 | — |050| ns
HSTL_I_in — | 0580 — [050| ns
HSTL_IIl_in 060 — |060| — | 060 | ns
HSTL_IV_in 060 — |060| — | 060 | ns
LVPECL_in — |000| — |000| — |0.00| ns
LVDS_in 050 — |050| — (050 — | 050 | ns
100 — |100| — |[100| — |1.00| ns
100| — |[100| — |[100| — |1.00| ns
050 — |050| — |[050| — |050| ns
050| — |050| — [050| — | 0.50 ns
TL 3 3V Class | — |060| — |060| — (060 — |060| ns
L 3.3V, Class Il — |0B0| — |OB0| — |0B0| — | 060 | ns
Timing v.2.2
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ispGDX2V/B/C, ispGDX2EV/EB/EC FIFO Internal Timing

-3 -32 -35 -5
Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Min. [ Max. | Units
Routing Delays
trropatany | FIFO Input Delay — | 0.00 0.00 | — | Of ; ns
triropataouT |FIFO Output to I/O Core Delay == 0.00 0.00 .0C ns
triFoRcLK Read Clock Input Delay = 0.00 0.00 0.00 ns
tFIFOREN Read Clock Enable Input Delay — | 0.00 0.00 | 0.00 | ns
tEIFoweLK Write Clock Input Delay — | 0.00 04€ — | 0.00 ns
triFOWEN Write Clock Enable Input Delay — | 0.00 ns
Core Delays
trirocLkskew | Global Read Clock to Write Clock Skew —
triroempry  |Read Clock to Empty Flag Delay —
trIFOFULL Write Clock to Full Flag Delay = ns
tFIFORCEH Read Clock Hold after Read Clock Enable s
Time
tFIFORCES Read Clock Setup before Read Clock ns
Enable Time
trrorcLko | Read Clock to FIFO Out Delay — | 083| ns
triIFoRsTO Reset to Output Delay — | 117 | ns
tFlFOFlSTPW Reset Pulse Width 2.00 — 3.33 ns
triFoRsTR Reset Recovery Time 200 | — [333| ns
triIFosTRD Write Clock to Start R elay 0.00 = 0.00 ns
trIFoTHRU Flow Through Delz 0.00| — [000]| ns
tFIFOWCEH Write Clock hold a er Write.Clock Enable 200 | — |333]| ns
Time
trFowces | WWrite Cig 000 — [000| — |000| ns
triIrowCLKH Write D 050 | — | 0.70 = 117 ns
trirFowcLKks Write Data 1.00 = 1.00 = 1.67 ns
Timing v.2.2
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sysHSI Block Timing

Figure 22 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 22. Receive Data Eye Diagram Template (Differential)

§——— BitTime

v o (S

THD \
200 mV Differential t
+/~- 100 mV Single Ended Y [ o

jtyy : Optimum Threshold

The data pattern eye opening at the receive end of &
quality. Almost all detrimental characteristics ‘of a link design result in eye
closure. This combined with the eye-opening limitat

. Y iv a good indication of a link’s
ability to transfer error-free data.
Signal jitter is of special interest t designers. It is o e pri limiting characteristic of long digital
links and of systems with high noise level environments. An,i characteristic of the clock and data recovery
(CDR) portion of the ispGD DES receiver is its ability

recovery PLL bandwidth. Fo h high levels of frequency jitter, the receiver can detect incoming data

ure of received signal

Test Condition Min. Max. Units

50 200 MHz

33 67 MHz

40 80 MHz

. with eogy 400 800 Mbps
10B12B with eogy 400 800 Mbps
8B10B with eogy 400 800’ Mbps
LVDS CL= f5{: f}f‘wﬁ‘ilﬁ?; ‘j’i‘t’lg“ms’ 400 | 800' | Mbps

Mbps limit applicable only to the fastest speed grade. Limit is 700Mbps for the lower speed grade.
pported at Vo and Vieep at 1.7V to 1.9V for ispGDX2C devices.
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LOCKIN Time
Symbol Description Mode Condition Min. Max. | Units
tscLock CSPLL Lock Time All After input is stabilized 25 uS
SS With SS mode sync pattern 1024 | tgep'
tcoRLOCK CDRPLL Lock-in Time 10B12B  |With 10B12B sync pattern trep
8B10B |With 8B10B idle pattern trep
tsyne SyncPat Length S8 trcp
toaL CAL Duration 8§ trcp
tsusynG SyncPat Set-up Time to CAL SS trep
tupsyne SyncF'at Hold Time from CAL SS trcp
1. REFCLK clock period.
REFCLK and SS_CLKIN Timing
Symbol Description Condition a Units
Frequency Deviation Between TX REFCLK and
IDREFCLK CDRX REFCLK on One Link 00 | ppm
tPPREFCLK REFCLK, SS_CLKIN Peak-to-Peak Period Jitte Ran Jitter 0.01 | UIPP
t REFCLK, SS_CLKIN Pulse Width, (80% 1 -
PWREFCLK 20% to 20%).
t REFCLK, SS_CLKIN Rise/Fall Time (202 A 5 He
RFREFCLK 80% to 20%)
Serializer Timing®
Symbol Mo ition Min. Max. Units
tipPsouT I K with'no jitter 0.25 UIPP
) bps w/K28.7- 130 ps
MPREBI0E 800 Mbps w/K28.5+ 160 ps
: S 700 ps
RFSOUT BLVDS 900 ps
B10B 2Bt' + 2 2Bt' +10 ns
10B12B 1Bt' + 2 1Bt' +10 ns
S8 250 ps
SS QBtT e 1SKTX 2Bt' + tSKTX ns
All Note 3 1.5 ns
All Note 3 1.0 ns

3. Internal timing for refe ence or
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Deserializer Timing

Symbol Description Mode Conditions Min. Max. Units
— SIN Frequency Deviation from REFCLK b -100 100 | ppm
eogy SIN Eye Opening Tolerance All Notes 1, 2 UIPP
ber Bit Error Rate All Bits

RXD, SYDT Valid Time Before RECCLK Fall-
tHSIOUTVALIDPRE  |ing Edge All Note 3 ns
RXD, SYDT Valid Time
tHSIOUTVALIDPOST | After RECCLK Falling Edge Al hict hs
t Bit 0 of SIN Delay to RXD Valid at RECCLK Al
DSIN Falling edge

1. Eye opening based on jitter frequency of 100KHz.
2. Lower frequency operation assumes maximum eye closure of 800ps.
3. Internal timing for reference only.

Lock-in Timing

CDRX_SS LOCK-IN (DE-SKEW

%

SUSYNC

CAL

DE DATA TRANSFER

CDR_

DATA (SERIAL

XXX DATA (PARALLEL)
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ispGDX2 Family Data Sheet

Lock-in Timing (Continued)

CDR_8B10B LOCK-IN TIMING

SIN

SYDT

RXD(0:9)

SYDT Timing

SYDT TIMING FOR CDRX_10B12B

X 2401dle Pattern(960 TRCP) X
I

DATA (SERIAL)

|
4 TL.n “i

DATA (PARALLEL)

KKK e patierny
| |
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Serializer Timing

8B/10B SERIALIZER DELAY TIMING

TXD X sYMBOLN X SYMBOL N+

—
REFCLK £
SOUT  Kb4Xb5)b6X b7)b8)b9
SYMBOL N-1

10B/12B SERIALIZER DELAY TIMING

TXD

REFCLK

SYMBOL N+1

/

’
J

tskrx — > a—
b1 X b2 X b3 X b4 Xb5 . b6 X b7 Xbo X

SYMBOLN SYMBOL
N+1

NG FOR sysHSI BLOCK
4—— lwrercxk  —B
REFCLK ’ \ /

Yysxopatas -+
—

:

TXD

X
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Deserializer Timing

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

siN AbOAb1Yb2k b3f bakbS5Kb6Ab7)b8AbI KbOADT kb2 b3Kb4KbS K b6 b7Ab8KbI
-

TDSIN H

RECCLK

RXD X SYMBOL N-1 SYMBOL !

10B/12B DESERIALIZER DELAY TIMING
SYMBOL N

RECCLK

RXD SYMBOLN-2 X

CDRX_SS DESEHIA&N
i S BOL N

SYMBOL N+2

N-1 X SYMBOLN b

1
RECCLK \ / \

<

HSIOUTVALIDPOST

SYDT, RXD
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ispGDX2 Family Data Sheet

sysCLOCK PLL Timing
Over Recommended Operating Conditions
Symbol Parameter Conditions Min Max | Units
tpwH Input clock, high time 80% to 80% — ns
tpwL Input clock, low time 20% to 20% ns
trs tF Input Clock, rise and fall time 20% to 80% 8. ns
tinsTE Input clock stability, cycle to cycle (peak) -300| ps
fMDIVIN M Divider input, frequency range 320 MHz
fupivouT M Divider output, frequency range 320 MHz
fNDIVIN N Divider input, frequency range
fNDIVOUT N Divider output, frequency range
fypivin V Divider input, frequency range
fypivouT V Divider output, frequency range
toutouTy Output clock, duty cycle
ps
tuirco) Output clock, cycle to cycle jitter (peak)
+-150| ps
+-600| ps
T JIT(PEFHOD)2 Output clock, period jitte ak)

— |+/-150| ps
tcLk_out_bLy =5 3.4 ns
tPHASE — 500 ps
tLOCK — 25 us
tPLL_DELAY +/- 120 | +/- 550 pPs
tHANGE +/- 0.84 | +/- 3.85 ns
tpLL_RsTW 1.8 — ns

ain within specification. Jitter specification is based on optimized M, N and V set-
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Boundary Scan Timing Specifications

Over Recommended Operating Conditions

Parameter Description Min Max Units
tetcp TCK [BSCAN] clock pulse width 40 — ns
teTcPH TCK [BSCAN] clock pulse width high ns
teTepL TCK [BSCAN] clock pulse width low ns
tgTs TCK [BSCAN] setup time ns
teTH TCK [BSCAN] hold time — ns
taTRE TCK [BSCAN] rise/fall time mV/ns
tatco TAP controller falling edge of clock to valid output ns
teTcopis TAP controller falling edge of clock to valid disable
teTcoEN TAP controller falling edge of clock to valid enable
teTCcRS BSCAN test capture register setup time
tsTCRH BSCAN test capture register hold time ns
tsuTCO BSCAN test update register, falling edge of clo ns
teTUODIS ns
tBTUPOEN ns
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ispGDX2 Family Data Sheet

Power Consumption

200 -

lcore

0 50

Power Estimation Coefficients — Core and PLL

100 150 200 250 300 350

MHz

IHs

400

600 800 1000 12

Mbps

IpLL

Device Vee Ipc (MmA) Kgrer
3.3 10.0 3.25
ispGDX2-256 25 10.0 3.13
1.8 4.0 3.00
Ipc: Blank chip background curref
KRrer: Reference voltage circuit.¢
Kin: 1/O current per input per
Kcogre: Core current per M
KpLLp: PLL logic curren
KpLLA: PLL analog p

Device

ispGDX2-256

Tran
Tran

Krxp KrxsteY Krxa

0.011 2.4 0.0018
0.011 2.4 0.0018
0.011 1.2 0.0023

r A

ic standby current
og portion current per Mbps
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Power Consumption (Continued)
Power consumption in the ispGDX2 family is the sum of three components:
ICC-TOTAL = JCORE + |p|_|_ o IHSI (ICC-TOTAL combines current supplied via VCC pins and VCCP pins)

lcore = Ipc + Irer + Iin
= Blank chip background current
+ Krer * Number of Banks with Vggp active
+ (Kjn * Number of inputs + Kgorg) * Average Input Switching y

lpi = lpeep+lpLL A
= [KpLp * Fyco * Number of PLLs used] + [Kpy | o * Fyco  Numbegref PLLs used]
= [(KpLLp + KpLLa) * Fycol * Number of PLLs used 0
lhsi = lmx + hx \
= [(Kgrxp + Krxa) * Frx + Irxstey] * Number of Receiver nels
+ [(Krxp + Ktxa) * Frx + lrxstey]l * Nu itter Channels @

Fyco: sysClock PLL VCO Frequency in M
Frx: sysHSI Receiver Serial Data Ra
Frx: sysHSI Transmitter Serial Data

2)

Where:

Insi can also be determined by calcul
plied by the VCCF'O and VCCP1'

IHs) IHsi_p + lHsi
[(Krxp * Fax + IrxstBY)”

+ lrxstRY) * Number.

Receiver Channels

r of Transmitter Channels]
n Current

Note: For further infor
in the ispGDX2 Family.

er

1ation about the use of these coefficients, refer to Technical Note TN1034, Power Estimation

lcc.ToTaL €stimates are based on typical conditions. These values are for estimates only. Since the value of Io¢.
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 23 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 23. Output Test Load, LVTTL and LVCMOS Standards (1.8V)

Vceo

Ry
Device est
Output Poi

Rz L o
*C_ includes Test Fixture and Probe:Capaci @
Table 7. Test Fixture Required Components
Test Condition L Veco

Default LVCMOS 1.8 /O (L-> H, H > L) 35pF 1.8V

LVCMOS3.3 = 3.0V

LVCMOS2.5 = 2.3V
LVCMOS1.8 = 1.65V

LVCMOS I/O (L -> H, H -> L)

Default LVCMOS 1.8 /O (Z -> 1.65V
Default LVCMOS 1.8 /O (Z -> 1.65V
Default LVCMOS 1.8 I/O(H" 1.65V
Default LVCMOS 1.8 1.65V

Note: Output test conditions fi
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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/CEO, GCLK/CE1, GCLK/CE2,
GCLK/CE3

Input — Global clock/clock enable inputs.

SELO, SEL1, SEL2? SEL3?

Input — Global MUX select inputs.

GOEO, GOE1, GOE2?, GOE®

Input — Global output enable inputs.

RESETb

Input — Global RESET signal (active iow)

NC No connect.

GND GND — Ground. B

Vee VCC — The power supply pins for oére___.__lég’iq;-

Veey VCC — The power supply for 1hé;-.;lTAG._iagic.'

Vecox VCC — The power supply pins 10r-|?£) Ban‘li__x _

VREEx Input — Defines the ref_e[,énca:ygl_tégg-jor I/O Bank X.

Testing and Programming 4 - v

TMS Input — Test Modé—ﬁﬁ,e_l_e__@ié’finpu_t,-gsed to controlthe 1149.1 state'machine.

TCK Input — Test.@loek Inputipin; _u'sé'd to clock the 1 149,1 state machine.

TDI Input — Tést Data I pin, Used to load data into'devicellising 1149.1 state machine.

TDO Output — Test Data E)ut pin used to s‘hift dﬂta out of device using 1149.1.

TOE Input —Test Gutput Enable pin. T@E triststes all I/O pins when driven low.

PLL Functions &

PLL_FBKz I"np:qt — Optional feedbaq_&_f‘_mpt_l_t;gllows éxi_t_arnal feedback for PLL z.

PLL_RSTz Input'=Optional inputy reséts 1he’*'M:ﬁivider in PLL z.

CLK_OUTz Output — Optional clock m;tput from'PLL z (clock signal occupies the input path of
Ithis /O pad). g

PLL_LOCKz « |Output — Optional Iack outputfrom PLL z (lock signal occupies the input path of this

I/O pad).4

GNDpo GNDp,

GND - Ground for. PLLS

Veero, Vecpiy

VCC - The:-pc_:wer,.aupply pins for PLLs.

FIFO Fungtions =
FIFCJy____-lTij&Iw_r i |Input — DATA IN Bit w of FIFO y.
FIFOy_DOUTW _ 5 |WaternalSignal — DATA OUT Bit w of FIFO y
|FIFOy_FIFORSThH < |lnput — Reset input for FIFO y (active low).
{ [FFoysFULL " |Oitput - FULL flag for FIFO .
|FIFOy_EMPTY T[Output — EMPTY flag for FIFO y.
FlFOy__STRDb Output — Start read (STRDb) flag for FIFO vy.

SERDES Funchoﬁ#

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.

HSIMA_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 annel A, B.

Source Synchronous Functions

SS_SCLKINOP, SS_SCLKIN1P

SS_SCLKINON, SS_SCLKIN1N

SS_CLKOUTON, SS_CLKOUT1P

Output — Positive sense clock output for Source

S§S_CLKOUTON, SS_CLKOUT1N

Output — Negative (minus) sense clock ou

CAL

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

E6, ES5, F6, F5, H3, J2

Ily connected at the board level.
om the upper left corner of the top

cal order ascending vertically and

g horizontally.
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ispGDX2 Power Supply and NC Connections'

Signal ispGDX2-128 (208-Ball fpBGA)° ispGDX2-256 (484-Ball fpBGA)?
Voo B15, C14, R15, B2, C3, P3, R2, 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, JR11, R12, R13,
R14,Y2,Y11,Y12,Y21
Vecoo  |N11,T12 AA14, AB20, Y17
Vecot L13, M16 P21, U20, Y22
Veco2  |E16, F13 C22, E20, J21
Vecos  |A12, D11 A20, B14, C17
Vccos  |A5, D6 A3, B9, C6
Vecos  |E1, F4 C1, F3, J2
VCCOB L4, M1 .
Vecor  |N6,T5 y _ 4
Veey P14 . 4
Veepo |1 4
Veert J16
GNDpg  |H1
GNDp; |H16
GND A16, D13, H15, J15, N13, T16, A1, B9 B8, L A22, AA1, AA2, AA11, AA12,
N4, R8, R9, T1, G7, G8, G9, G10, H7, H8 AB11, AB12, AB21, AB22, B1,
Js, Jg, J10, K7, K8, K9, K10 822 C3, C20, D4, D19, E5, E18, F6,
415, J9, J10, J11, J12, J13, J14, K9,
(3, K14, L1, L2, L7, L9, L10, L11, L12,
3, 14,L16, L21, L22, M1, M2, M7, M9, M10, M11,
12,M18, M14, M16, M21, M22, N9, N10, N11, N12,
13, N14,P9, P10, P11, P12, P13, P14, R8, R15, T7,
116, U6, U17, V5, V18, W4, W19,Y3, Y20
NC? D8, D11, E6, E7, E8, E9, E12, E13, E14, E15, E16, F7,
F16, G5, G6, G18, G19, H19, K4, K19, L19, M4, M19,
4, P4, P19, R4, R18, T4, T5, T17, T18, U5, U7, U16, V7,
V8, V9, V10, V11, V12, V15, V16, V17, W14, Y18

2. NC pins sh i als,

the upper left gorner of t

top side view with alphabetical order ascending vertically and numerical order
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ispGDX2-64 Logic Signal Connections

syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 100
Signal Name Bank | Pair/Polarity | Block | MRB 1/0 Pin’ 1/O Cell? Cell/Pin® fpBGA
GOEO0 - - - - - - - H6
BKO0_IOO/PLL_LOCKO 0 ON 0A 0 - J6
BKO0_IO1 0 oP 0A 1 |HSIOA_CDRRSTb K6
GND 0 - - = - GND
BKO_lO2 0 1N 0A 2 HSIOA_SINN G7
BKO0_IO3 0 1P 0A 3 HSIOA_SINP
GND 0] = =
BKO_IO4/PLL_RSTO 0 2N 0A
BKO_IO5 0 2P 0A
BKO0_IO6 0 3N 0A
BKO0_IO7 0 3P 0A
GND 0 - -
TCK - - -
RESETb - - -
BK1_IO0/PLL_FBKO 1 4P 0A
BK1_lO1 1 4N 0A
BK1_l02 1 5P 0A
BK1_IO3/VREF(0,1) 1 5N 0A FIFOO_DIN7/DOUT7
GND 1 - - - GND
BK1_104 1 6P A FIFOO_DIN8/DOUTS G9
BK1_lO5 1 6N A FIFOO_DIN9/DOUT9 G8
GND 1 - GND
BK1_l06 1 - F9
BK1_107 1 FIFOO_ EMPTY F8
GCLK/CE2 - - F7
GCLK/CE3 - - E7
BK2_l00 - FIFO1_FULL E8
- FIFO1_EMPTY E9
- - GND
| HSIOB_SOUTN HSIOBA_SYDT® - D8
HSIOB_SOUTP | HSIOB_RXDO/TXDO0 FIFO1_DINO D9
= = - GND
- HSIOB_RXD1/TXD1 | FIFO1_DIN1/DOUT1 D10
- HSIOB_RXD2/TXD2 | FIFO1_DIN2/DOUT2 C9
HSI0_CSLOCK | HSIOB_RXD3/TXD3 | FIFO1_DIN3/DOUT3 | C10
K2_107 0B Note 4 HSIOB_RXD4/TXD4 | FIFO1_DIN4/DOUT4 B10
BK3_l00 0B - HSI0OB_RXD5/TXD5 | FIFO1_DIN5/DOUTS A9
BK3_IO1 0B HSIOB_SYDT® | HSIOB_RXD6&/TXD6 | FIFO1_DIN6/DOUTE B8
BK3_102 " 0B 10 HSIOB_RXD7/TXD7 | FIFO1_DIN7/DOUT7 A8
BK3_IO3 3 0B 11 - HSIOB_RXD8/TXD8 | FIFO1_DIN8/DOUT8 A7
GND 3 - - - = - = GND
BK3_i04 3 14P 0B 12 HSIOB_SINP HSIOB_RXDY9/TXD9 | FIFO1_DINS/DOUTY C7
BK3_lO5 3 14N 0B 13 HSIOB_SINN HSIOB_RECCLK - D7
GND 3 - - - - - - GND
BK3_l06 3 15P 0B 14 FIFO1_STRDb® - - B6
BK3_I07/CLK_OUTO 3 15N 0B 15 [HSIOB_CDRRSTb - FIFO1_FIFORSTb C6
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ispGDX2-64 Logic Signal Connections (Continued)

syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 100
Signal Name Bank | Pair/Polarity | Block | MRB I/O Pin’ /O Cell? Cell/Pin® fpBGA
SELO - - - - - - Dé
SEL1 - - - - - D5
BK4_IO0/CLK_OUT2 4 16N 1A7 0 |HSHA_CDRRSTb - Cs
BK4_101 4 16P 1A7 1 FIFO2_STRDb® - B5
GND 4 - - - - GND
BK4_102 4 17N 1A7 2 HSIHA_SINN HSHA_ D4
BK4_103 4 17P 1A7 3 HSIHA_SINP HSIHA_ C4
GND 4 - GND
BK4_104 4 18N 1A7 4 -
BK4_105 4 18P 1A7 5 CAL
BK4_106 4 19N 1A7 6 HSHA_SYDT® ||
BK4_l07 4 19P 1A7 T
T™S - -
TDI - - -
GND - - -
TDO - - -
TOE - - - - B2
BK5_100 B -IFO2_DIN4/DOUT4 C1
BK5_101 5 FIFO2_DIN3/DOUT3 c2
BK5_102 5 FIFO2_DIN2/DOUT2 C3
BK5_I03/Vref(4,5) 5 FIFO2_DIN1/DOUTA D1
GND 5 = GND
BK5_104 5 FIFO2_DINO/DOUTO D3
BK5_lO5 5 - D2
GND - - GND
BK5_lO6 - FIFO2_EMPTY E2
BK5_lO07 - FIFO2_FULL E3
GCLK/CEO - - E4
GCLK/CE1 - - F4
BK6_100 - FIFO3_EMPTY F3
SS_CLKOUT1P HSI1B_SYDT® - F2
- - - GND
HSIHB_SOUTN | HSIHB_RXD9/TXD9 | FIFO3_DIN9/DOUTY9 G3
HSI1B_SOUTP | HSHB_RXD8/TXD8 | FIFO3_DIN8/DOUTS G2
* - = GND
4 FIFO3_STRDb® | HSIHB_RXD7/TXD7 | FIFO3_DIN7/DOUT7 G1
L - HSIHB_RXD6/TXD6 | FIFO3_DIN6/DOUTE H1
BK6_lO6 6 - HSIHB_RXD5/TXD5 | FIFO3_DIN5/DOUTS H2
BK6_IO7/PLL_FBK2 27P 1B 7 HSIHB_SYDT® | HSIHHB_RXD4/TXD4 | FIFO3_DIN4/DOUT4 J1
BK7_l00 28P 1B 8 Note 4 HSIHB_RXD3/TXD3 | FIFO3_DIN3/DOUT3 J3
BK7_101 7 28N 1B 9 - HSIHB_RXD2/TXD2 | FIFO3_DIN2/DOUT2 K2
BK7_102 7 29P 1B 10 - HSHB_RXD1/TXD1 | FIFO3_DIN1/DOUT1 Ja
BK7_IO3/PLL_RST2 7 29N 1B 11 - HSI1B_RXDO/TXDO0 | FIFO3_DINO/DOUTO K3
GND 7 - - - - - - GND
BK7_l04 7 30P 1B 12 HSI1B_SINP - - G4
BK7_lO5 7 30N 1B 13 HSI1B_SINN HSI1B_RECCLK - H4
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ispGDX2-64 Logic Signal Connections (Continued)

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

Signal Name Bank | Pair/Polarity | Block | MRB I/O Pin’ I/O Cell? Cell/Pin® fpBGA
GND 7 - - - - - - GND
BK7_106 7 31P 1B 14 |HSI1B_CDRRSTb - K5
BK7_IO7/PLL_LOCK2 7 31N 1B 15 - - J5
GOE1 7 - - - - - H5
1. The signals in this column route to/from the assigned pins of the associated 1/O cell.
2. The signals in this column use the I/O cell. If a receiver signal is present in the I/O cell, the associ ini ilable for output only. When

transmit data (TXD) is present in the cell, the associated pin is available for input only.

3. The DOUT outputs are routed to GRP through the input register of the cell and the DIN inp
FIFO only mode. In SERDES with FIFO mode, the FULL and EMPTY flags are routed to
the pins.

4. If the Source Synchronous Receiver is used in the HSI Block, this pin is unavailabl a

5. The SYDT signal has two routing options. If direct output through the dedicated
able for transmitter. The SYDT in the I/O Cell column is routed to the GRP throu
transmitter.

6. FIFO_STRDb flag output is used in SERDES with FIFO Mode only.

7. sysHSI Source Synchronous Receive Mode is not available for chan

m the associated pins in
rough the output MUX and

A.
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ispGDX2-128 Logic Signal Connections

sysloO| LVDS GDX SERDES Mode SERDES Mode FIFO Mode /O 208

Signal Name Bank | Pair/Polarity | Block | MRB 1/0 Pin’ /O Cell? Cell/Pin® fpBGA

TOE - - - - - - P8
BKO_100 0 ON 0A 0 - - FIFO0A_FULL P9
BKO_IO1 0 oP 0A 1 - - i T10
EEE:E%%PLL_LOC@ 1 o 1N oA | 2 . " = o R10
BKO_IO3 0 1P 0A | 3 5 HSI0A_SYD T
GND 0 - - - ' GND
BKO_IO4 0 2N 0A | 4 HSIOA_SINN P10
BKO_IO5 0 2P 0A | 5 HSIOA_SINP N10
BKO_106 0 3N 6 : : 2| Rt
BKO_IO7 0 3P 0A | 7 ' ; 'T13
BKO_IO8 0 AN 0A | 8 P11
BKO_IO9/ PLL_FB2 0 4P 0A | 9 3 R12
BK0_IO10 0 5N 0A | 10 "SOUTN | HSI0A_ 6 |F Pi2
BKO_IO11 0 5P 0A | 11 _ G DIN7/DOUT7| N12
GND 0 = = = GND
BKO_IO12 0 6N 0A y FIFO0A_DINS/DOUTS| T14
BKO_IO13 0 6P 0A _SYDT® FIFOOA_DIN9/DOUTY| R13
BKO_IO14 0 7N 0A ' CDRRSTb FIFOOA_FIFORSTb | T15
BKO_IO15 / VREFO 0 7P A 0A_STRDbE | - P13
GOE3 » " . T9
TDO 3 R16
GND - GND
BK1_100 / VREF1 HSIOB_SYDT® FIFOOB_FULL N14
BK1_1O1 HSIOB_RXDO/TXDO |FIFOOB_DINO/DOUTO| P15
BK1_102 HSIOB_RXD1/TXD1 |FIFOOB_DIN1/DOUT1| N15
BK1_103 HSIOB_RXD2/TXD2 |FIFOOB_DIN2/DOUT2| L14
BK1_I04 HSI0OB_RXD3/TXD3 |FIFOOB_DIN3/DOUT3| M14
BK1_I05 4 ; 0 ] HSIOB_RXD4/TXD4 |FIFOOB_DIN4/DOUT4| M13
BKI_I06 o aro | "HSI0_CSLOCK | HSIOB_RXD5/TXD5 |FIFOOB_DIN5/DOUTS| M15
' HSIOB_SYDT® | HSIOB_RXD6/TXD6 |FIFOOB_DIN6/DOUTE| L15

5 HSIOB_RXD7/TXD7 |FIFOOB_DIN7/DOUT7| P16

- HSIOB_RXD8/TXD8 |FIFOOB_DINS/DOUT8| N16

HSIOB_SINP HSIOB_RXD9/TXD9 |FIFOOB_DINS/DOUTY| K14

HSIOB_SINN HSI0B_RECCLK . K13

- - - GND

FIFOOB_STRDb® = - K15

BK1_1013 HSIOB_CDRRSTD = FIFOOB_FIFORSTb | L16
BK1_1014 0B | 14 | SS_CLKIN1P » . J14
BK1_1015/ CLK_OUT2 15N 0B | 15 | SS_CLKININ = FIFOOB_ EMPTY | J13
GCLK/CE2 , N N . - . N8
SEL2 : - - = < = K16
SEL3 - - - - - - G16
GCLK/CE3 - - - - - - N9
BK2_I00 2 16N 1A” | 0 | SS_CLKOUTIN - FIFO1A_FULL H13
BK2_IO1 2 16P 1A7 | 1 | SS_CLKOUT1P - - H14
BK2_102 2 17N 1A | 2 - HSIHA_SYDT® - G15
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ispGDX2-128 Logic Signal Connections (Continued)

syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 208
Signal Name Bank | Pair/Polarity | Block | MRB 1/0 Pin’ /O Cell? Cell/Pin® fpBGA
BK2_103 2 17P 1A7 3 - HSHHA_RXDO/TXD0 |FIFO1A_DINO/DOUTO| F16
GND 2 - - - - GND
BK2_104 2 18N 1A7 4 HSIHA_SINN HSIHA_RXD1/TXD1 G13
BK2_IO5 2 18P 1A7 5 HSHA_SINP HSIHA_RXD2/TXD2 G14
BK2_l06 2 19N 1A7 6 HSIH_CSLOCK HSIHA_RXD3/T F14
BK2_107 2 19P 1A7 7 Note 4 HSI1A_RXD4 F15
BK2_108 2 20N 1A7 8 CAL D16
BK2_109 2 20P 1A’ 9 = E15
BK2_1010 2 21N 1A7 10 HSI1A_SOUTN
BK2_1011 2 21P 1A7 11 HSIHA_SOUTP
GND 2 = - =
BK2_lO12 2 22N 1A7 HSIHA_SY T5
BK2_1013 2 22P 1A7 D15
BK2_1014 2 23N 1A7 Ci15
BK2_I015/VREF2 2 23P 1A7 D14
TCK - - R14
GOE2 - - A9
BK3_I00/VREF3 24P 1B 'FIFO1B_DINO/DOUTO| C13
BK3_101 FIFO1B_DIN1/DOUT1| B14
BK3_lO2 FIFO1B_DIN2/DOUT2| A15
BK3_103 FIFO1B_DIN3/DOUT3| B13
GND = GND
BK3_IO4 FIFO1B_DIN4/DOUT4| D12
BK3_IO5 1 FIFO1B_DIN5/DOUTS5 | C12
BK3_I06 HSIHB_RXD6/TXD6& |FIFO1B_DIN6/DOUTE| Al4
Bi3_JO7 HsitB_Rxp7/7xp7 |FIFQIBBINTDOUTZ! Atg
BK3_108 HSI1B_RBXD8/TXD8 |FIFO1B_DIN&/DOUT8| B12
BK3_109 HSI1B_RXD9/TXD9 |FIFO1B_DIN9/DOUTY| C11
BK3_1010 IS B_SINP HSI1B_RECCLK - D10
; HSI1B_SINN - - C10
- - - GND
- HSI1B_SYDT® FIFO1B_FULL B11
HSIHB_CDRRSTb - FIFO1B_FIFORSTb | B10
- - - A10
- - FIFO1B_EMPTY Cc9
- - - A7
BK4_100 0 32N 2A 0 - - FIFO2A_EMPTY Cc8
ga 1ot P00l oop | 2n | - : - 57
BK4_102 4 33N 2A 2 HSI2A_CDRRSTb - FIFO2A_FIFORSTb A6
BK4_103 4 33P 2A 3 - HSI2A_SYDT® FIFO2A_FULL B6
GND 4 - - - GND
BK4_104 4 34N 2A 4 HSI2A_SINN - - Cc7
BK4_105 4 34P 2A 5 HSI2A_SINP HSI2A_RECCLK - D7
BK4_106 4 35N 2A 6 HSI2A_SYDT® HSI2A_RXD9/TXD9 |FIFO2A_DIN9/DOUT9| C6
BK4_107 4 35P 2A 7 - HSI2A_RXD8/TXD8 |FIFO2A_DIN8/DOUT8| B5
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ispGDX2-128 Logic Signal Connections (Continued)

syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 208
Signal Name Bank | Pair/Polarity | Block | MRB 1/0 Pin’ /O Cell? Cell/Pin® fpBGA
BK4_l08 4 36N 2A | 8 [ FIFO2A_STRDb® | HSI2A_RXD7/TXD7 |FIFO2A_DIN7/DOUT7| A4
BK4_l09/PLL_FBO 4 36P 2A | 9 : HSI2A_RXD6/TXD6 DIN6/DOUTE| A3
BK4_l010 4 37N 2A | 10 | HSI2A_SOUTN | HSI2A_RXD5/TXD5 C5
BK4_IO11 4 37P 2A | 11 | HSI2A_SOUTP | HSI2A_RXD4/TXD4) D5
GND 4 - - - : GND
BK4_l012 4 38N 2A | 12
BK4_1013 4 38P 2A | 13
BK4_l014 4 39N 2A | 14
BK4_IO15 / VREF4 4 39P 2A | 15
GOEH ; .
T™MS . . .
GND 5 = =
BK5_IO0 / VREF5 5 40P 2B | 0 B,
BK5_IO1 5 40N 2B | 1 \ VY4
BK5_IO2 5 41P 2B | 2 : IFORSTb
BK5_IO3 5 41N 2B | 3 2B_DIN9/DOUT9
BK5_IO4 5 42P 2B |4 FIFO2B_DIN&/DOUT8| E3
BK5_IO5 B 42N 2B FIFO2B_DIN7/DOUT7| E4
BK5_IO6 5 FIFO2B_DIN6/DOUT6| F3
BK5_IO7 5 FIFO2B_DIN5/DOUTS| E2
BK5_IO8 5 FIFO2B_DIN4/DOUT4| F2
BK5_IO9 5 FIFO2B_DIN3/DOUT3| C1
BK5_1010 - FIFO2B_DIN2/DOUT2| G3
BK5_IO11 5 FIFO2B_DIN1/DOUT1| G4
GND = : GND
BK5_l012 HSI2B_RXDO/TXDO |FIFO2B_DINO/DOUTO| D1
BK5_l013 HSI2B_SYDT® ; G2
BK5_l014 - : Ha
= FIFO2B_FULL H3
= : D9
R - F1
. . G1
. : D8
SS_CLKOUTON - FIFO3A_EMPTY Ja
SS_CLKOUTOP : : J3
: HSI3A_CDRRSTb - FIFO3A_FIFORSTb | K1
BK6_lO3 FIFO3A_STRDb® - . K2
GND = = - GND
BK6_IO4 50N 3A | 4 HSI3A_SINN HSI3A_RECCLK . K4
BK6_IO5 50P 3A | 5 HSI3A_SINP HSI3A_RXD9/TXD9 |FIFO3A_DIN9/DOUTS| K3
BK6_IO6 6 51N 3A | 6 2 HSI3A_RXD8/TXD8 |FIFO3A_DIN&/DOUT8| L1
BK6_IO7 6 51P A | 7 . HSIBA_RXD7/TXD7 |FIFO3A_DIN7/DOUT7| L2
BK6_l08 6 52N 3A | 8 HSI3A_SYDT® | HSI3A_RXD6/TXD6 |FIFO3A_DIN6/DOUT6| N1
BK6_l09 6 52P 3A | 9 | HSI3_CSLOCK | HSI3A_RXD5/TXD5 |FIFO3A_DIN5/DOUT5| M2
BK6_l010 6 53N 3A | 10 | HSI3A_SOUTN | HSI3A_RXDA4/TXD4 |FIFO3A_DIN4/DOUT4| M4
BK6_lO11 6 53P 3A | 11 | HSI3A_SOUTP | HSI3A_RXD3/TXD3 |FIFO3A_DIN3/DOUT3| M3
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ispGDX2-128 Logic Signal Connections (Continued)

r input only.

syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 208
Signal Name Bank | Pair/Polarity | Block | MRB I/O Pin’ /O Cell? Cell/Pin® fpBGA
GND 6 = = = = - GND
BK6_lO12 6 54N 3A | 12 B HSI3A_RXD2/TXD2 ApDIN2/DOUT2| L3
BK6_lO13 6 54P 3A | 13 Note 4 HSI3A_RXD1/TXD1 |FIFO3A«DIN{/DOUT1| N2
BK6_lO14 6 55N 3A | 14 B HSI3A_RXDO/TXDg O3A_DINO/DOUTO| Pt
BK6_lO15 / VREF6 6 55P 3A | 15 - HSI3A_SYDT® FIF@8A_ FULL P2
TDI . - - = 5 v, " N3
GOEO . - - - \| & T8
GND 7 - - - GND
BK7_lO0 / VREF7 7 56P 3B 0 | FIFO3B_STRDb®
BK7_IO1 7 56N 3B 1 |HSI3B_CDRRSTb,| " HSI3B.
BK7_102 7 57P 3B 2 HSI3B_SYDT* | |\, HSI8B. RXDS
BK7_103 7 57N 3B 3 B | HSIBBIRXDS/TXD8
BK7_I04 7 58P 3B | 4 | HSI3B4SOUTPa, "HSI3B_RXD7/TXD7 |EIF
BK7_105 7 58N 3B | 5 HS138_RXD6/TXB6 | FIFQ $o/bouTE| PS5
BK7_l06 7 59P 3B 6 HSI3B_RXD5/TXD5 | FIFO3B_DIN5/DOUTS | R4
BK7_lO7 7 59N 3B 7 HSI3B_R IFO3B_DIN4/DOUT4| T4
BK7_lO8 7 60P 3B ' ) FIFO3B_DIN3/DOUT3| R5
BK7_l09 7 60N 3B FIFO3B_DIN2/DOUT2| P&
BK7_l010 7 FIFO3B_DIN1/DOUT1| N7
BK7_lO11 7 FIFO3B_DINO/DOUTO| P7
GND 7 . GND
BK7_lO12 7 FIFO3B_ EMPTY R6
BK7_1013 7 = T6
BK7_lO14 7 . R7
BK7_lO15 = FIFO3B_FULL T7
. The signals in this col cell.
the I/O cell, the associated pin is available for output only. When

f the cell and the DIN inputs are routed direct from the associated pins in

 with FIFO Mode only.
ot available for channel 1A.

Block, this pin is unavailable for another use and must be left unconnected.
hrough the dedicated pin is used, the I/O cell (the whole HSI Block) is not avail-

flags are routed to the associated pins through the output MUX and
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ 1/0 Cell? Cell/Pin® fpBGA
BKO_I00 0 ON 0A | © - - FIFOOA_FULL AB13
BKO_IO1 0 oP 0A | 1 - : AA13
e @ 1N oA | 2 : ; Vi3
BKO_I03 0 1P 0A | 3 - . Vid
GND 0 : : = SYDT_HSIOA® GND
BKO_IO4 0 2N 0A | 4 HSI0A_SINN Uiz
BKO_IO5 0 op 0A | 5 HSIOA_SINP HSIOA_RXD _DIN\/DOUTT | U13
BKO_IO6 0 3N 6 . HSI0A
BKO_IO7 0 3P 0A | 7 - " FIFOOA_DI
BKO_IO8 0 aN oA | 8 Note 4 FIFOOA_DI
B Ty 0 4p 0A | o - Y14
BKO_I010 0 5N OA | 10 | HSIOA_SOUT T12
BKO_IO11 0 5P OA | 11 | HSIOA SO T13
GND 0 - R - GND
BKO_IO12 0 6N 0A | 12 DIN8/DOUTS | AB14
BKO_IO13 0 6P oA | 13 DOA_DIN9/DOUTS | AB15
BKO_IO14 0 7N 0A | 14 FIFOOA_FIFORSTD Y15
BKO_IO15 0 7P A : Wi5
BKO_IO16 0 8N FIFO1A_FULL AA15
S| o | o LT
BKO_I018 0 N . Y16
BKO_I019 0 9P FIFO1A_DINO/DOUTO | W16
GND 0 : GND
BKO_1020 0 10 “HSHA_RXD1/TXD1 FIFOTA_DIN1/DOUT1 | U14
oRL iy 0 HSHA_RXD2/TXD2 FIFO1A_DIN2/DOUT2 | U15
BKO_1022 0 HSHA_RXD3/TXD3 FIFO1A_DIN3/DOUT3 | AB16
BK0_1023 | .0 HSIHA_RXD4/TXD4 FIFO1A_DIN4/DOUT4 | AB17
: HSIHA_RXD5/TXD5 FIFO1A_DINS/DOUT5 | AA17
- HSIHA_RXD6/TXD6 FIFO1A_DIN6/DOUTE | W17
“HSHA_SINN HSI1A_RXD7/TXD7 FIFO1A_DIN7/DOUT7 | T14
HSI1A_SINP HSI1A_RXD8/TXD8 FIFOTA_DIN&/DOUT8 | T15
HSHA_SYDT® HSHA_RXD9/TXD9 FIFO1A_DIN9/DOUT9 | AA18
HSHA_CDRRSTb® |  HSHA_RECCLK FIFO1A_FIFORSTb | AB18
FIFO1A_STRDb® - - W18
BKO_I031 . : FIFO1A_EMPTY Y19
GND s | . : : GND
GOE3 R - - - AA19
TDO : = : : " : X AB19
GND 1 - - - - - - GND
BK1_100 1 16P B | o - - FIFOOB_ FULL w21
BK1_IO1 1 16N 0B | 1 - HSIOB_SYDT® - W20
BK1_102 1 17P B | 2 - HSIOB_RXDO/TXDO FIFOOB_DINO/DOUTO | V22
BK1_103 1 17N 0B | 3 Note 4 HSIOB_RXD1/TXD1 FIFOOB_DIN1/DOUT1 | w22
BK1_l04 1 18P 0B | 4 HSIOB_SINP HSIOB_RXD2/TXD2 FIFOOB_DIN2/DOUT2 | P16
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
BK1_I05 1 18N 0B | 5 HSIOB_SINN HSI0B_RXD3/TXD3 FIFO0B_DIN3/DOUT3 P17
BK1_IO6 1 19P 0B | 6 HSI0_CSLOCK HSI0B_RXD4/TXD4 u1s
BK1_IO7 1 19N B | 7 - HSIOB_RXD5/TXD5 V19
BK1_lO8 1 20P 0B | 8 E HSI0B_RXD6/TXD6 V20
BK1_IO9 1 20N B | 9 HSIOB_SYDT® HSIOB_RXD7/TXD7 V21
oS 1 21P 0B | 10 | HSI0OB_SOUTP HSIOB_RXD8/TXD8 R16
BK1_IO11 1 21N 0B | 11 HSIOB_SOUTN HSI0B_RXDg R17
GND 1 = - - .
BK1_IO12 1 22P 0B | 12 | HSIOB_CDRRSTb
BK1_l013 1 22N 0B | 13 | FIFOOB_STRDb®
BK1_lO14 1 23P 0B | 14 .
BK1_lO15 1 23N 0B | 15 -
BK1_lO16 1 24P 1B | o " - YDT® R19
BK1_IO17 1 24N 1B 1 = HSI1B_RXDO/TXDO T20
BK1_l018 1 25P 1B | 2 Note HSMB_RXD1/TXD4 B _DIN1/DOUTH T21
BK1_IO19 1 25N B | 3 1S11B_RXD2/TXDP2 IFO1B_DIN2/DOUT2 T22
GND 1 = - 2 ' S GND
BK1_1020 1 FIFO1B_DIN3/DOUT3 N16
BK1_l021 1 FIFO1B_DIN4/DOUT4 N17
BK1_l022 1 HSI_ FIFO1B_DIN5/DOUTS R20
BK1_l023 1 HSHB_SYDT® FIFO1B_DIN6/DOUT6 R21
BK1_l024 1 FIFO1B_DIN7/DOUT7 N19
BK1_l025 1 |, HSI1BLRXD8/TXD8 FIFO1B_DIN8/DOUTS P20
BK1_l026 1 [ HSI1B_RXD9/TXD9 FIFO1B_DIN9/DOUT9 P18
BK1_l027 1 'HSI1B_RECCLK F N18
GND 1 » - GND
BK1_lO28 1 E - R22
BK1_1029 1 - FIFO1B_FIFORSTb P22
BK1_l030 , 2 . M18
731N 1B | SS_CLKIN1N E FIFO1B_EMPTY M17
CLK2P . » . N20
= - 5 N21
- - - K21
. 3 . K20
2 SS_CLKOUTIN § FIFO3A_FULL K17
2 SS_CLKOUT1P = - K18
2 = HSI3A_SYDT® 5 L17
2 - HSI3A_RXDO/TXD0 FIFO3A_DINO/DOUTO L18
GND 2 3 . . 3 . GND
BK2_104 2 34N 387 | 4 HSI3A_SINN HSI3A_RXD1/TXD1 FIFO3A_DIN1/DOUTH1 J17
BK2_l05 2 34P 3A7 | 5 HSI3A_SINP HSI3A_RXD2/TXD2 FIFO3A_DIN2/DOUT2 Jis
BK2_106 2 35N 3A7 | 6 HSI3_CSLOCK HSI3A_RXD3/TXD3 FIFO3A_DIN3/DOUT3 J22
BK2_l07 2 35P 3’ | 7 Note 4 HSI3A_RXD4/TXD4 FIFO3A_DIN4/DOUT4 J20
BK2_108 2 36N 37 | 8 CAL HSI3A_RXD5/TXD5 FIFO3A_DIN5/DOUTS H22
BK2_109 2 36P 3A7 | 9 - HSI3A_RXD6/TXD6 FIFO3A_DIN6/DOUT6 H21
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
BK2_1010 2 37N 3A7 | 10 | HSI3A_SOUTN HSI3A_RXD7/TXD7 FIFO3A_DIN7/DOUT7 | K16
BK2_IO11 2 37P 3A7 | 11 | HSI3A_SOUTP HSI3A_RXD8/TXD8 FIFO3AIDINS/DOUT8 | J16
GND 2 . - . . . - GND
BK2_|012 2 38N 3A7 | 12 | HSI3A_SYDT® HSI3A_RXD9/TXD9 J19
BK2_1013 2 38P 3A7 | 13 | HSI3A_CDRRSTDb HSI3A_RECCLK H20
BK2_1014 2 39N 3A7 | 14 | FIFO3A_STRDL® " G21
BK2_1015 2 39P 37 | 15 . R G20
BK2_1016 2 40N 2A | 0 -
BK2_1017 2 40P 2A | 1 =
BK2_1018 2 41N 2A | 2 5
BK2_1019 2 4P 2A | 3 Note 4
GND 2 = E : €
EEE:,L%%O” 2 42N oA | 4
preley 2 42pP oA | 5 g G17
BK2_1022 2 43N 2A | 6 | PSi2A_RXD4T, DIN4/DOUT4 | E21
BK2_1023 2 43P 2A | 7 " HSI2A_RXD _DINS/DOUTS | F19
BK2_1024 2 44N 2A | 8 FIFO2A_DIN6/DOUT6 | E22
BK2_1025 2 44P 2A | o _ FIFO2A_DIN7/DOUT7 | D22
BK2_1026 2 45N 2A SINN FIFO2A_DIN8/DOUT8 | H17
BK2_1027 2 45P ' HSI2A_SINP FIFO2A_DIN9/DOUTS | H16
BK2_1028 2 46N FIFO2A_FIFORSTDb E19
BK2_1029 2 46P z F18
BK2_1030 2 - D20
BK2_|031 2 FIFO2A_EMPTY D21
GND 2 : GND
TCK - - . B19
GOE2 - : C19
BK3_I00 HSI3B_SYDT® FIFO3B_FULL E17
HSI3B_RXDO/TXDO FIFO3B_DINO/DOUTO | D18
HSI3B_RXD1/TXD1 FIFO3B_DIN1/DOUT1 | A19
HSI3B_RXD2/TXD2 FIFO3B_DIN2/DOUT2 | A18
= : GND
- 3 HSI3B_SINP HSI3B_RXD3/TXD3 FIFO3B_DIN3/DOUT3 | G15
[BK 3 HSI3B_SINN HSI3B_RXD4/TXD4 FIFO3B_DIN4/DOUT4 | Gl4
BK 3 = HSI3B_RXD5/TXD5 FIFO3B_DINS/DOUTS | D17
BK3_I07 3¢ HSI3B_SYDT® HSI3B_RXD6/TXD6 FIFO3B_DIN6/DOUT6 | D16
BK3_l08 3 . HSI3B_RXD7/TXD7 FIFO3B_DIN7/DOUT7 | C18
BK3_I09 3 = HSI3B_RXD8/TXD8 FIFO3B_DIN8/DOUT8 | B18
3&%}?1 o/ 3 53P 38 | 10 | HSI3B_SOUTP HSI3B_RXD9/TXD9 FIFO3B_DIN9/DOUT9 | F15
BK3_I011 3 53N 3B | 11 | HSI3B_SOUTN HSI3B_RECCLK : Fl4
GND 3 - - - - - - GND
BK3_1012 3 54P 3B | 12 | FIFO3B_STRDb® - - B17
BK3_1013 3 54N 3B | 13 | HSI3B_CDRRSTb HSI3B_RECCLK FIFO3B_FIFORSTDb A17
EEE:A%% 3 55P 3B | 14 - - - A16
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/0 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
BK3_1015 3 55N 3B 15 - - FIFO3B_EMPTY C16
BK3_IO16 3 56P 2B 0 - HSI2B_RXDO/TXD0 D15
BK3_IO17 3 56N 2B 1 Note 4 HSI2B_RXD1/TXD1 D14
BK3_1018 3 57P 2B 2 - HSI2B_RXD2/TXD2 B16
BK3_1019 3 57N 2B 3 - HSI2B_RXD3/TXD3 C15
GND 3 - - - - - GND
BK3_l020 3 58P 2B 4 HSI2B_SOUTP HSI2B_RXD4. G13
BK3_l1021 3 58N 2B 5 HSI2B_SOUTN HSI2B_RX G12
BK3_l022 3 59P 2B 6 -
BK3_1023 3 59N 2B i FIFO2B_STRDb®
BK3_1024 3 60P 2B 8 -
BK3_1025 3 60N 2B ] HSI2B_SYDT® _
BK3_1026 3 61P 2B 10 HSI2B_SINP o
BK3_l027 3 61N 2B 11 N F12
GND 3 - - - GND
BK3_l028 3 62P 2B 12 D13
BK3_1029 3 62N 2B 13 C13
Bl looks| @ 63P 2B | 14 - B13
BK3_1031 3 63N FIFO2B_EMPTY A13
RESETb - - D12
BK4_I100 4 64N FIFO4A_EMPTY A10
| + | o -
BK4_102 4 FIFO4A_FIFORSTb E11
BK4_103 4 SI4A_SYDT® FIFO4A_FULL E10
GND 4 - - GND
BK4_104 4 - - F11
BK4_I05 4 HSI4A_RECCLK a F10
BK4_106 HSI4A_RXD9/TXD9 FIFO4A_DIN9/DOUT9 c10
HSI4A_RXD8/TXD8 FIFO4A_DIN8/DOUT8 Cc9
i ! 4A_STRDb® HSI4A_RXD7/TXD7 FIFO4A_DIN7 /DOUT? D10
4 - HSI4A_RXD6/TXD6 FIFO4A_DIN6/DOUTE D9
' HSI4A_SOUTN HSI4A_RXD5/TXD5 FIFO4A_DIN5/DOUTS G11
4 HSI4A_SOUTP HSI4A_RXD4/TXD4 FIFO4A_DIN4/DOUT4 G10
4 - - - GND
4 - HSI4A_RXD3/TXD3 FIFO4A_DIN3/DOUT3 A9
BK4_1013 4 13 - HSI4A_RXD2/TXD2 FIFO4A_DIN2/DOUT2 cs
BK4_1014 4 4A 14 Note 4 HSI4A_RXD1/TXD1 FIFO4A_DIN1/DOUTH B8
BK4_1015 4 4A 15 - HSI4A_RXDO/TXDO FIFO4A_DINO/DOUTO A8
BK4_lO16 4 72N 5A 0 - - FIFO5A_EMPTY B7
P ey |4 72P 5A | 1 - - - c7
BK4_1018 4 73N 5A 2 HSI5A_CDRRSTb - FIFO5A_FIFORSTb A7
BK4_1019 4 73P 5A 3 FIFO5A_STRDb® - - B6
GND 4 - - - - - - GND
BK4_1020 4 74N 5A 4 HSI5A_SOUTN HSI5A_RECCLK - F9
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
Bits 1021/ 4 74P 5A | 5 | HsIsA_SOUTP HSISA_RXD9/TXD9 FIFO5A_DIN9/DOUT9 F8
BK4_1022 4 75N 5A | 6 = HSISA_RXD8/TXD8 FIFQ IN8/DOUT8 D7
BK4_1023 4 75P 5A | 7 " HSI5A_RXD7/TXD7 D6
BK4_1024 4 76N 5A | 8 HSI5A_SYDT® HSISA_RXD6/TXD6 |4 A6
BK4_1025 4 76P 5A | 9 - HSI5A_RXD5/TXD5 | A5
BK4_1026 4 77N 5A | 10 HSI5A_SINN HSI5A_RXD4/TXD4
BK4_1027 4 77P 5A | 11 HSI5A_SINP HSI5A_RXDafT
BK4_1028 4 78N 5A | 12 " HSISA_RXD2/ \ FIFO5A_DIN2/|
BK4_1029 4 78P 5A | 13 Note 4 " FIFO5A_DI
BK4_1030 4 79N 5A | 14 - '
BK4_1031 4 79P 5A | 15 .
GND 4 s = :
GOE1 - - - B4
™S " = = - A4
GND 5 : S GND
BK5_IO0 5 FIFO4B_EMPTY D2
BK5_IO1 5 A D3
BK5_102 5 - F5
BK5_103 5 : FIFO4B_FIFORSTb E4
BK5_104 5 HSI4B. SINP FIFO4B_DINS/DOUT9 J7
BK5_I05 5 HSI4B_SINN FIFO4B_DIN8/DOUTS J6
BK5_I06 5 [, HSi4B_SYDTS, FIFO4B_DIN7/DOUT? D1
BK5_I07 5 i _ FIFO4B_DIN6/DOUT6 E1
BK5_108 5 " HSI4B_RXD5/TXD5 FIFO4B_DINS/DOUTS F4
BK5_I09 5 1S14_RXD4/TXD4 FIFO4B_DIN4/DOUT4 E3
e 5 HSI4B_RXD3/TXD3 FIFO4B_DIN3/DOUT3 | H7
BK5_1011 5 HSI4B_RXD2/TXD2 FIFO4B_DIN2/DOUT2 | H6
- - GND
HSI4B_RXD1/TXD1 FIFO4B_DIN1/DOUT1 E2
HSI4B_RXDO/TXDO FIFO4B_DINO/DOUTO F2
HSI4B_SYDT® - G4
P FIFO4B_FULL H5
5 - FIFO5B_EMPTY F1
5 FIFO5B_STRDb® . . G
5 HSI5B_CDRRSTb HSI5B_RECCLK FIFO5B_FIFORSTDb G3
BK5_1019 59 HSI5B_SYDT® HSI5B_RXD9/TXD9 FIFO5B_DIN9/DOUT9 | G2
GND 5 " p : GND
BK5_1020 5 . 4 | HSI5B_SOUTP HSI5B_RXD8/TXD8 FIFO5B_DIN8/DOUTS K7
BK5_1021 5 90N 58 | 5 | HSI5B_SOUTN HSI5B_RXD7/TXD7 FIFO5B_DIN7/DOUT? K6
BK5_1022 5 91P 58 | 6 = HSI5B_RXD6/TXD6 FIFO5B_DIN6/DOUT6 | Hé4
BK5_1023 5 91N 58 | 7 - HSI5B_RXD5/TXD5 FIFO5B_DIN5/DOUT5 | H3
BK5_1024 5 92P 58 | 8 Note 4 HSI5B_RXD4/TXD4 FIFO5B_DIN4/DOUT4 Hi
BK5_1025 5 92N 58 | 9 HSI5_CSLOCK HSI5B_RXD3/TXD3 FIFO5B_DIN3/DOUT3 H2
BK5_1026 5 93P 58 | 10 HSISB_SINP HSI5B_RXD2/TXD2 FIFO5B_DIN2/DOUT2 J5
BK5_1027 5 93N 58 | 11 HSI5B_SINN HSI5B_RXD1/TXD1 FIFO5B_DIN1/DOUT1 K5
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA

GND 5 - - - - - - GND
BK5_1028 5 94P 5B 12 - HSI5B_RXDO/TXD0 J4
BK5_1029 5 94N 5B 13 - HSI5B_SYDT® J3
BK5_1030 5 95P 5B 14 SS_CLKINOP L6
.| s 95N 58 | 15 | SS_CLKINON L5
GCLK/CEO CLKOP - - - L4
SELO - - - - - K3
SEL1 - - - - - K2
GCLK/CEA - CLKON - - - N1
g'lf&:'c‘))g% 6 96N 7A | 0 | SS_CLKOUTON N6
BK6_IO1 6 96P 7A 1 SS_CLKOUTOP N5
BK6_l02 6 97N 7A 2 HSI7A_CDRRST M5
BK6_I03 6 a7P TA 3 FIFO7A_S M6

GND 6 - - - - GND
BK6_104 6 98N 7A 4 - P6
BK6_105 6 98P 7A 5 _DIN9/DOUTY P5
BK6_106 6 99N 7A 6 FIFO7A_DIN8/DOUTS N3
BK6_I107 6 99P TA FIFO7A_DIN7/DOUT7 N2
BK6_108 6 100N FIFO7A_DIN&/DOUTE P3
BK6_I09 6 100P FIFO7A_DINS/DOUT5S P1
BK6_IO10 6 101N FIFO7A_DIN4/DOUT4 N7
BK6_IO11 6 101P FIFO7A_DIN3/DOUT3 P7

GND 6 - - GND
BK6_lO12 6 HSI7A_RXD2/TXD2 FIFO7A_DIN2/DOUT2 R3
BK6_1013 6 HSI7A_RXD1/TXD1 FIFO7A_DIN1/DOUTH R2
BK6_1014 6 HSI7A_RXDO/TXD0 FIFO7A_DINO/DOUTO R1
BK6_1015 6 HSI7A_SYDT® FIFO7A_ FULL T
BK6_1016 - FIFO6A_EMPTY T2
: - - - T3
O6A_STRDb® - 8 U1
1516A_CDRRSTb HSI6_RECCLK FIFOBA_FIFORSTb uz2

- - - GND
HSIBA_SOUTN HSI6A_RXD9/TXD9 FIFO6A_DINS/DOUT9 R5
VE : 6 5 HSIB6A_SOUTP HSI6A_RXD8/TXD8 FIFO6A_DIN8S/DOUTS T6
BK6_l1022 6 6 HSI6A_SYDT® HSIBA_RXD7/TXD7 FIFOBA_DIN7/DOUT7 u4
BK6_1023 6 7 - HSIB6A_RXD6/TXD6 FIFOBA_DIN6/DOUTE V4
BK6_1024 6 10 8 - HSIBA_RXD5/TXD5 FIFO6A_DIN5/DOUTS V3
BK6_1025 6 108P B6A 9 HSI6_CSLOCK HSIBA_RXD4/TXD4 FIFOBA_DIN4/DOUT4 Va2
BK6_1026 6 109N B6A 10 HSIBA_SINN HSIBA_RXD3/TXD3 FIFO6A_DIN3/DOUT3 R6
BK6_1027 6 109P 6A 11 HSIBA_SINP HSI6A_RXD2/TXD2 FIFO6A_DIN2/DOUT2 R7
BK6_1028 6 110N 6A 12 Note 4 HSI6A_RXD1/TXD1 FIFO6A_DIN1/DOUT1 W1
BK6_1029 6 110P 6A 13 - HSI6A_RXDO0/TXD0 FIFO6A_DINO/DOUTO Vi1
BK6_1030 6 111N 6A 14 - HSI6A_SYDT?® - w2
BK6_I1031 6 111P 6A 15 - - FIFO6A_ FULL W3
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Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484
Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
GND 6 - - - - - - GND
TDI - - - - - - AA4
GOEOQ - - - - - - Y4
GND 7 - - - - GND
BK7_100 7 112P 7B 0 - - AB4
BK7_IO1 7 112N 7B 1 FIFO7B_STRDb® ABS
BK7_l102 7 113P 7B 2 HSI7B_CDRRSTb HSI7B_ 7B Vé
BK7_103 7 113N 7B 3 HSI7B_SYDT® HSI7B_RXDE -IFO7B_DIN9/DOUTS W5
BK7_104 7 114P 7B 4 HSI7B_SINP ' FIFO7B_DIN8/ROUTS
BK7_l105 7 114N 7B 5 HSI7B_SINN FIFO7B_DIN7
BK7_lO6 7 115P 7B 6 =
BK7_IO7 7 115N 7B 7 -
BK7_108 7 116P 7B 8 Note 4
BK7_l109 7 116N 7B 9 -
BREION0E | 117P 78 | 10 | HSI7B_ us
BK7_1011 7 117N 7B 11 ua
GND 7 - - - - GND
BK7_l012 7 118P 7B 12 FIFO7B_DINO/DOUTO W7
BK7_1013 7 7B - wa
R | - v |
BK7_lO15 7 B FIFO7B_FULL AB7
BK7_lO16 7 - Y7
BK7_I017 7 FIFO6B_FIFORSTb AA7
BK7_1018 7 1S16B_RXD9/TXD3 FIFO6B_DIN9/DOUTY9 W9
BK7_1019 7 HSI6B_RXD8/TXD8 FIFO6B_DIN&/DOUTS Y8
GND 7 - - GND
BK7_1020 7 HSI6B_RXD7/TXD7 FIFO6B_DIN7/DOUT7 T10
BK7_l021 HSI6B_RXD6/TXD6 FIFO6B_DING6/DOUTE T11
HSI6B_RXD5/TXD5 FIFO6B_DIN5/DOUTS AA8
HSIEB_RXD4/TXD4 FIFO6B_DIN4/DOUT4 AB8
Note 4 HSI6B_RXD3/TXD3 FIFO6B_DIN3/DOUT3 W10
- HSI6B_RXD2/TXD2 FIFO8B_DIN2/DOUT2 Y9
7 HSI6B_SINP HSI6B_RXD1/TXD1 FIFOBB_DIN1/DOUTH uio
7 HSI6B_SINN HSI6B_RXDO/TXD0O FIFO6B_DINO/DOUTO Ui
) 7 - - - GND
BK7_1028 7 6B 12 - HSI6B_SYDT® FIFO8B_EMPTY W11
Eﬁ-_fjl_%cz% 7 68 | 13 , ; . Y10
BK7_1030 7 6B 14 - - - AA10
BK7_1031 7 127N 6B 15 - - FIFO8B_FULL AB9
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ispGDX2-256 Logic Signal Connections (Continued)

Signal syslO LVDS GDX SERDES Mode SERDES Mode FIFO Mode I/O 484

Name Bank | Pair/Polarity |Block| MRB /O Pin’ I/O Cell? Cell/Pin® fpBGA
TOE - - - - - - - AB10
1. The signals in this column route to/from the assigned pins of the associated I/O cell.

2. The signals in this column use the I/O cell. If a receiver signal is present in the I/O cell, the associated pin is ab utput only. When
transmit data (TXD) is present in the cell, the associated pin is available for input only.

3. The DOUT outputs are routed to GRP through the input register of the cell and the DIN inputs are rout i the associated pins in
FIFO only mode. In SERDES with FIFO mode, the FULL and EMPTY flags are routed to the associ output MUX and
the pins.

4. If the Source Synchronous Receiver is used in the HSI Block, this pin is unavailable for another use unconnected.

5. The SYDT signal has two routing options. If direct output through the dedicated pin is use e HSI Block) is not avail-

able for transmitter. The SYDT in the I/O Cell column is routed to the GRP through the in
transmitter.

. FIFO_STRDb flag output is used in SERDES with FIFO Mode only.

. sysHSI Source Synchronous Receive Mode is not available for channel 3A.

and frees the I/O cell for

~ D
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Part Number Description
LX XXX X X —=XX FXXX X

— TT il
Device Family ;I_ T— Grade

LX C = Commer
| = Industrial

Device Number
64 =64 1/0Os
128 = 128 1/Os
256 = 256 1/Os

sysHSI Support
Blank = Supports sysHSI
E = No sysHSI support

Power Supply Voltage
V=33V
B =2.5V
C=1.8V

Ordering Information
Conventional Packaging

Commercial
Family Part Number Os Voltage 'ackage Pins Grade
LX64V LX64V-3F100C fpBGA 100 C
LX64V-5F100C fpBGA 100 C
fpBGA 208 c
R fpBGA 208 &
3.5 fpBGA 484 C
LX256V
5 fpBGA 484 C
3 fpBGA 100 C
) fpBGA 100 C
3.2 fpBGA 208 c
5 fpBGA 208 C
35 fpBGA 484 C
5 fpBGA 484 G
3 fpBGA 100 C
5 fpBGA 100 C
: 12 1. 2 fpBGA 2
LX128C ) . 8 8 3 pBG 08 C
LX128C-5F20 128 1.8 5 fpBGA 208 c
LX256C LX256C-35F484C 256 1.8 3.5 fpBGA 484 C
LX256C-5F484C 256 1.8 5 fpBGA 484 C
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“E-Series” Commercial

LX128EB

LX128EC

LX256EV

LX256EB

Family Part Number 1/0s Voltage tep Package Pins Grade
LX64EV-3F100C 64 3.3 3 fpBGA 100 C
LX64EV
LX64EV-5F100C 64 3.3 5 fpBGA
LX128EV-32F208C 128 3.3 3.2 fpBGA
LX128EV ¢
LX128EV-5F208C 128 3.3 5
LX256EV-35F484C 256 3.3
LX256EV
LX256EV-5F484C 256 3.3
LX64EB-3F100C 64 25
LXEAER LX64EB-5F100C 64 25
LX128EB-32F2 12 2.
LX128EB 8EB-327208C 8 5
LX128EB-5F208C 128 2.5
LX256EB LX256EB-35F484C 256 2.5
LX256EB-5F484C 256 2.5
LX64EC-3F100C 64 1.8
LARAED LX64EC-5F100C 64 1.8
LX128EC-32F2 12 1.8
LX128EC 8EC-32F208C 8 8
LX128EC-5F208C 128 1.

Family Part Number Pins Grade
LX64EV [LXB4EV-5F100I 100 |
LX64EB |LX64EB-5F100I 100
LX64EC |[LXB64EC-5F100I 100
LX128EV |[LX128EV-5F208I 208

LX256EC

foBGA 208
fpBGA 208
fpBGA 484
fpBGA 484
foBGA 484
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Lead-Free Packaging

Commercial
Family Part Number 1/0s Voltage tpp Package Pins Grade
LX64V LX64V-3FN100C 64 3.3 3.0 Lead-free fpBGA 100 Cc
LX64V-5FN100C 64 3.3 5.0 Lead-free fpBGA Cc
%8B LX64B-3FN100C 64 25 3.0 Lead-free fpB Cc
LX64B-5FN100C 64 2.5 5.0 C
LX64C LX64C-3FN100C 64 1.8 3.0 Cc
LX64C-5FN100C 64 1.8 5.0 100 Cc
LX128V-32FN208C 128 3.3 3.2 Cc
LX128V
LX128V-5FN208C 128 3.3 Cc
LX128B-32FN208C 128 245 ee
LATERE LX128B-5FN208C 128 25 gad-free fpBGA (" 208 | £7C
— LX128C-32FN208C 128 18 Lead-free fpBGA ‘v" 0 c
LX128C-5FN208C 128 1.8 4 Lead-free fpBGA 2 Cc
LX256V-35FN484C 256 4 . c
LX256V . v
LX256V-5FN484C 256 ; 484 C
LX256B-35FN484C 256 484 Cc
LXene8 LX256B-5FN484C 256 484 o]
LX256C-35FN484C 256 . 484 C
LX256C &
LX256C-5FN484C |, Tead-free fpBGA 484 c
“E-Series” Comimercial
Family Voltage tpp Package Pins Grade
Lead-free fpBGA 100 C
LXBAEY Lead-free fpBGA 100 Cc
LXG4EB Lead-free fpBGA 100 0]
; Lead-free fpBGA 100 Cc
3.0 Lead-free fpBGA 100 Cc
LXG4EC i 5.0 Lead-free fpBGA 100 Cc
3.2 Lead-free fpBGA 208 C
5.0 Lead-free fpBGA 208 Cc
3.2 Lead-free fpBGA 208 C
5.0 Lead-free fpBGA 208 C
3.2 Lead-free fpBGA 208 C
5.0 Lead-free fpBGA 208 C
: 35 Lead-free fpBGA 484 Cc
LASDEEY 256 3.3 5.0 Lead-free fpBGA 484 Cc
LX256EB 256 245 3.5 Lead-free fpBGA 484 Cc
LX256EB-5FN484C 256 25 5.0 Lead-free fpBGA 484 c
L XOB6EC LX256EC-35FN484C 256 1.8 3.5 Lead-free fpBGA 484 Cc
LX256EC-5FN484C 256 1.8 5.0 Lead-free fpBGA 484 C

70




Lattice Semiconductor ispGDX2 Family Data Sheet

“E-Series” Industrial

Family Part Number 1/0s Voltage tep Package Pins Grade
LX64EV LX64EV-5FN100I 64 3.3 5.0 Lead-free fpBGA 100 |
LX64EB LX64EB-5FN100I 64 25 5.0 Lead-free fpBGA 100

LX64EC LX64EC-5FN100I 64 1.8 5.0 Lead-free fpBGA A

|

I
LX128EV LX128EV-5FN208I 128 3.3 I
LX128EB LX128EB-5FN208I 128 25 I
LX128EC  |LX128EC-5FN208I 128 1.8 I
LX256EV LX256EV-5FN484| 256 3.3 I
LX256EB LX256EB-5FN484l 256 25 I
LX256EC  |LX256EC-5FN484| 256 1.8 I
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For Further Information

In addition to this data sheet, the following Lattice technical notes may be helpful when designing with the ispGDX2
Family:

syslO Design and Usage Guidelines (TN1000)
sysCLOCK PLL Design and Usage Guidelines (TN1003)
sysHSI Usage Guide (TN1020)

Power Estimation in ispGDX2 Devices (TN1021)




