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& XILINX.

Spartan-3 FPGA Family: Functional Description

Introduction

As described in Architectural Overview, the Spartan-3E
FPGA architecture consists of five fundamental functional
elements:

e Input/Output Blocks (IOBs)

* Configurable Logic Block (CLB) and Slice Resources
* Block RAM

e Dedicated Multipliers

* Digital Clock Managers (DCMs)

The following sections provide detailed information on each
of these functions. In addition, this section also describes
the following functions:

*  Clocking Infrastructure

* Interconnect

e Configuration

* Powering Spartan-3E FPGAs

Input/Output Blocks (I0OBs)

For additional information, refer to the “Using 1/0
Resources” chapter in UG331.

10B Overview

The Input/Output Block (IOB) provides a programmable,
unidirectional or bidirectional interface between a package
pin and the FPGA’s internal logic. The 10B is similar to that
of the Spartan-3 family with the following differences:

* Input-only blocks are added
e Programmable input delays are added to all blocks
* DDR flip-flops can be shared between adjacent IOBs

The unidirectional input-only block has a subset of the full
IOB capabilities. Thus there are no connections or logic for
an output path. The following paragraphs assume that any
reference to output functionality does not apply to the
input-only blocks. The number of input-only blocks varies
with device size, but is never more than 25% of the total IOB
count.

Figure 5 is a simplified diagram of the IOB’s internal
structure. There are three main signal paths within the IOB:
the output path, input path, and 3-state path. Each path has
its own pair of storage elements that can act as either
registers or latches. For more information, see Storage
Element Functions. The three main signal paths are as
follows:

e The input path carries data from the pad, which is
bonded to a package pin, through an optional
programmable delay element directly to the | line. After
the delay element, there are alternate routes through a

pair of storage elements to the IQ1 and IQ2 lines. The
IOB outputs I, IQ1, and 1Q2 lead to the FPGA’s internal
logic. The delay element can be set to ensure a hold
time of zero (see Input Delay Functions).

The output path, starting with the O1 and O2 lines,
carries data from the FPGA’s internal logic through a
multiplexer and then a three-state driver to the I0B
pad. In addition to this direct path, the multiplexer
provides the option to insert a pair of storage elements.

The 3-state path determines when the output driver is
high impedance. The T1 and T2 lines carry data from
the FPGA'’s internal logic through a multiplexer to the
output driver. In addition to this direct path, the
multiplexer provides the option to insert a pair of
storage elements.

All signal paths entering the IOB, including those
associated with the storage elements, have an inverter
option. Any inverter placed on these paths is
automatically absorbed into the 10B.
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Figure 31: Data Organization and Bus-matching Operation with Different Port Widths on Port A and Port B
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Block RAM Port Signal Definitions

Representations of the dual-port primitive
RAMB16_S[w,]_S[wg] and the single-port primitive
RAMB16_S[w] with their associated signals are shown in
Figure 32a and Figure 32b, respectively. These signals are
defined in Table 23. The control signals (WE, EN, CLK, and
SSR) on the block RAM are active High. However, optional
inverters on the control signals change the polarity of the
active edge to active Low.

WEA RAMB1 6_SWA_SWB
ENA
SSRA
DOPA[pp—1:0
CLKA S [Pa 1 ]
ADDRA[rA\—1:0] DOA[wa—pa-1:0]
DIAlwpa—pa—1:0]
DIPA[pa-1:0]
WEB
ENB
SSRB DOPB[pg—1:0]
—
CLKB > DOB[WB—pB—1 0]
ADDRB[rg-1:0]
DIB[wg—pg—1:0]
DIPB[pg-1:0]

(a) Dual-Port

Notes:

Design Note

Whenever a block RAM port is enabled (ENA or

ENB = High), all address transitions must meet the data
sheet setup and hold times with respect to the port clock
(CLKA or CLKB), as shown in Table 103, page 138.This
requirement must be met even if the RAM read output is of
no interest.

WE RAMB16_Sw

EN

SSR

CLK
ADDR][r-1:0]
DI[w—p-1:0]
DIP[p—1:0]

DOP[p-1:0]
>
DO[w—p-1:0]
——

(b) Single-Port

DS312-2_03_111105

1. wj and wg are integers representing the total data path width (i.e., data bits plus parity bits) at Ports A and B, respectively.
2. pp and pg are integers that indicate the number of data path lines serving as parity bits.

3. rp and rg are integers representing the address bus width at ports A and B, respectively.

4. The control signals CLK, WE, EN, and SSR on both ports have the option of inverted polarity.

Figure 32: Block RAM Primitives
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SPI Serial Flash Mode

For additional information, refer to the “Master SPI Mode”
chapter in UG332.

+1.2V

In SPI Serial Flash mode (M[2:0] = <0:0:1>), the Spartan-3E
FPGA configures itself from an attached industry-standard
SPI serial Flash PROM, as illustrated in Figure 53 and
Figure 54. The FPGA supplies the CCLK output clock from
its internal oscillator to the clock input of the attached SPI
Flash PROM.

+3.3V
; SPI
e Serial
VCCINT ol ?
< @ Flash
(P)-—» Hswap VCCO_0 |—VCCO_0 ® S8 v
VCCO_2 |&— +3.3V — VCC
MOSI 2 »| DATA_IN
SPI Mode DIN | | : DATA_OUT
0 — M2 CSO._B HN—«—» SELECT
oM fee— F : WR_PROTECT
R = Y R J| +—= " —»{HOLD
rtan-3E {
PR P
FPGA I GND
9° —pml VS2 : | T
VS1 " : S}S.SV =
17 —={ VSO CCLK : : §
DOUT |-» : i <
INIT_B I :
+25V 0000 b——————————
JAG VCOAUX |a— +25v | ! 128V
——» DI TDO |——» (I
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Figure 53: SPI Flash PROM Interface for PROMs Supporting READ (0x03) and FAST_READ (0x0B) Commands

@ Although SPI is a standard four-wire interface, various
available SPI Flash PROMs use different command
protocols. The FPGA’s variant select pins, VS[2:0], define
how the FPGA communicates with the SPI Flash, including
which SPI Flash command the FPGA issues to start the
read operation and the number of dummy bytes inserted
before the FPGA expects to receive valid data from the SPI
Flash. Table 53 shows the available SPI Flash PROMs
expected to operate with Spartan-3E FPGAs. Other
compatible devices might work but have not been tested for
suitability with Spartan-3E FPGAs. All other VS[2:0] values
are reserved for future use. Consult the data sheet for the
desired SPI Flash device to determine its suitability. The
basic timing requirements and waveforms are provided in

Serial Peripheral Interface (SPI) Configuration Timing in
Module 3.

Figure 53 shows the general connection diagram for those
SPI Flash PROMs that support the 0x03 READ command
or the 0xOB FAST READ commands.

Figure 54 shows the connection diagram for Atmel
DataFlash serial PROMs, which also use an SPI-based
protocol. ‘B’-series DataFlash devices are limited to FPGA
applications operating over the commercial temperature
range. Industrial temperature range applications must use
‘C’- or ‘D’-series DataFlash devices, which have a shorter
DataFlash select setup time, because of the faster FPGA
CCLK frequency at cold temperatures.
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Table 59: Byte-Wide Peripheral Interface (BPI) Connections (Cont’d)

asserted Low for 500 ns or longer,
forces the FPGA to restart its
configuration process by clearing
configuration memory and resetting
the DONE and INIT_B pins once
PROG_B returns High.
Recommend external 4.7 kQ
pull-up resistor to 2.5V. Internal
pull-up value may be weaker (see
Table 78). If driving externally with a
3.3V output, use an open-drain or

to start.

Pin Name | FPGA Direction Description During Configuration After Configuration
DONE Open-drain FPGA Configuration Done. Low | Low indicates that the FPGA is not | Pulled High via external
bidirectional /0O | during configuration. Goes High yet configured. pull-up. When High,
when FPGA successfully completes indicates that the FPGA is
configuration. Requires external successfully configured.
330 Q pull-up resistor to 2.5V.
PROG_B Input Program FPGA. Active Low. When | Must be High to allow configuration | Drive PROG_B Low and

release to reprogram
FPGA. Hold PROG_B to
force FPGA 1/0 pins into
Hi-Z, allowing direct
programming access to
Flash PROM pins.

open-collector driver or use a
current limiting series resistor.

Voltage Compatibility

@ The FPGA’s parallel Flash interface signals are within
I/O Banks 1 and 2. The majority of parallel Flash PROMs
use a single 3.3V supply voltage. Consequently, in most
cases, the FPGA’s VCCO_1 and VCCO_2 supply voltages
must also be 3.3V to match the parallel Flash PROM. There
are some 1.8V parallel Flash PROMs available and the
FPGA interfaces with these devices if the VCCO_1 and
VCCO_2 supplies are also 1.8V.

Power-On Precautions if PROM Supply is Last in
Sequence

Like SPI Flash PROMs, parallel Flash PROMs typically
require some amount of internal initialization time when the
supply voltage reaches its minimum value.

The PROM supply voltage also connects to the FPGA’s
VCCO_2 supply input. In many systems, the PROM supply
feeding the FPGA’s VCCO_2 input is valid before the
FPGA’s other Voint @and Vecaux supplies, and
consequently, there is no issue. However, if the PROM
supply is last in the sequence, a potential race occurs
between the FPGA and the parallel Flash PROM. See

Power-On Precautions if 3.3V Supply is Last in Sequence
for a similar description of the issue for SPI Flash PROMs.

Supported Parallel NOR Flash PROM Densities

Table 60 indicates the smallest usable parallel Flash PROM
to program a single Spartan-3E FPGA. Parallel Flash
density is specified in bits but addressed as bytes. The
FPGA presents up to 24 address lines during configuration
but not all are required for single FPGA applications.

Table 60 shows the minimum required number of address
lines between the FPGA and parallel Flash PROM. The
actual number of address line required depends on the
density of the attached parallel Flash PROM.

A multiple-FPGA daisy-chained application requires a
parallel Flash PROM large enough to contain the sum of the
FPGA file sizes. An application can also use a larger-density
parallel Flash PROM to hold additional data beyond just
FPGA configuration data. For example, the parallel Flash
PROM can also contain the application code for a MicroBlaze
RISC processor core implemented within the Spartan-3E
FPGA. After configuration, the MicroBlaze processor can
execute directly from external Flash or can copy the code to
other, faster system memory before executing the code.

Table 60: Number of Bits to Program a Spartan-3E FPGA and Smallest Parallel Flash PROM

SharancE FPGA | pcampressed el Uoatle Mgl Feaured
XC3S100E 581,344 1 Mbit A[16:0]
XC3S250E 1,353,728 2 Mbit A[17:0]
XC3S500E 2,270,208 4 Mbit A[18:0]
XC3S1200E 3,841,184 4 Mbit A[18:0]
XC3S1600E 5,969,696 8 Mbit A[19:0]
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Maximum Bitstream Size for Daisy-Chains

The maximum bitstream length supported by Spartan-3E
FPGAs in serial daisy-chains is 4,294,967,264 bits

(4 Gbits), roughly equivalent to a daisy-chain with 720
XC3S1600E FPGAs. This is a limit only for serial
daisy-chains where configuration data is passed via the
FPGA’s DOUT pin. There is no such limit for JTAG chains.

Configuration Sequence

For additional information including 1/0 behavior before and
during configuration, refer to the “Sequence of Events”
chapter in UG332.

The Spartan-3E configuration process is three-stage
process that begins after the FPGA powers on (a POR
event) or after the PROG_B input is asserted. Power-On
Reset (POR) occurs after the Voeoint, Vecaux, and the
Voo Bank 2 supplies reach their respective input threshold
levels. After either a POR or PROG_B event, the
three-stage configuration process begins.

1. The FPGA clears (initializes) the internal configuration
memory.

2. Configuration data is loaded into the internal memory.
3. The user-application is activated by a start-up process.

Figure 66 is a generalized block diagram of the Spartan-3E
configuration logic, showing the interaction of different
device inputs and Bitstream Generator (BitGen) options. A
flow diagram for the configuration sequence of the Serial
and Parallel modes appears in Figure 66. Figure 67 shows
the Boundary-Scan or JTAG configuration sequence.

Initialization

Configuration automatically begins after power-on or after
asserting the FPGA PROG_B pin, unless delayed using the
FPGA’s INIT_B pin. The FPGA holds the open-drain INIT_B
signal Low while it clears its internal configuration memory.
Externally holding the INIT_B pin Low forces the
configuration sequencer to wait until INIT_B again goes
High.

The FPGA signals when the memory-clearing phase is
complete by releasing the open-drain INIT_B pin, allowing
the pin to go High via the external pull-up resistor to
VCCO_2.

Loading Configuration Data

After initialization, configuration data is written to the
FPGA’s internal memory. The FPGA holds the Global
Set/Reset (GSR) signal active throughout configuration,
holding all FPGA flip-flops in a reset state. The FPGA
signals when the entire configuration process completes by
releasing the DONE pin, allowing it to go High.

The FPGA configuration sequence can also be initiated by
asserting PROG_B. Once released, the FPGA begins
clearing its internal configuration memory, and progresses
through the remainder of the configuration process.
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& XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
Table 94: Output Timing Adjustments for IOB Table 94: Output Timing Adjustments for IOB (Contd)
Add the Add the
Convert Output Time from Adjustment Convert Output Time from Adjustment
LVCMOS25 with 12mA Drive and Below Units LVCMOS25 with 12mA Drive and Below Units
E?st Slew Rate to the Following Speed Grade g?sr: sllg‘t" r?gt?dtoltheTFA(:\:ISlel:ln[? Speed Grade
ignal Standard (IOSTANDARD) gnal Standard (10S )
5 | -4 -5 -4
Single-Ended Standards LVCMOS18 Slow 2mA 5.03 5.24 ns
LVTTL Slow 2mA 5.20 5.41 ns 4 mA 3.08 3.21 ns
4 mA 2.32 2.41 ns 6 mA 2.39 2.49 ns
6 mA 1.83 1.90 ns 8 mA 1.83 1.90 ns
8 mA 0.64 0.67 ns Fast 2mA 3.98 415 ns
12mA | 0.68 0.70 ns 4 mA 2.04 213 ns
16 mA 0.41 0.43 ns 6 mA 1.09 1.14 ns
Fast 2mA 4.80 5.00 ns 8 mA 0.72 0.75 ns
4 mA 1.88 1.96 ns LVCMOS15 Slow 2mA 4.49 4.68 ns
6 mA 1.39 1.45 ns 4 mA 3.81 3.97 ns
8 mA 0.32 0.34 ns 6 mA 2.99 3.11 ns
12 mA 0.28 0.30 ns Fast 2mA 3.25 3.38 ns
16mA | 0.28 0.30 ns 4 mA 2.59 2.70 ns
LVCMOS33 Slow 2mA 5.08 5.29 ns 6 mA 1.47 1.53 ns
4 mA 1.82 1.89 ns LVCMOS12 Slow 2mA 6.36 6.63 ns
6 mA 1.00 1.04 ns Fast 2mA 4.26 4.44 ns
8 mA 0.66 0.69 ns HSTL_I_18 0.33 0.34 ns
12 mA 0.40 0.42 ns HSTL_III_18 0.53 0.55 ns
16 mA 0.41 0.43 ns PCI33_3 0.44 0.46 ns
Fast 2mA | 468 | 487 ns PCI66_3 0.44 | 0.46 ns
4 mA 1.46 1.52 ns SSTL18_I 0.24 0.25 ns
6mA | 038 | 0.39 ns SSTL2_| -0.20 | -0.20 ns
8 mA 0.33 0.34 ns Differential Standards
12 mA 0.28 0.30 ns LVDS_25 -0.55 | -0.55 ns
16 mA 0.28 0.30 ns BLVDS_25 0.04 0.04 ns
LVCMOS25 Slow | 2mA | 4.04 | 4.21 ns MINI_LVDS_25 -0.56 | -0.56 ns
4 mA 217 2.26 ns LVPECL_25 Input Only ns
6 mA 1.46 1.52 ns RSDS_25 -0.48 | -0.48 ns
8 mA 1.04 1.08 ns DIFF_HSTL_1_18 0.42 0.42 ns
12 mA 0.65 0.68 ns DIFF_HSTL_III_18 0.53 0.55 ns
Fast 2 mA 3.53 3.67 ns DIFF_SSTL18_I 0.40 0.40 ns
4 mA 1.65 1.72 ns DIFF_SSTL2_| 0.44 0.44 ns
6 mA 0.44 0.46 ns Notes:
8 mA 0.20 0.21 ns 1. The numbers in this table are tested using the methodology
presented in Table 95 and are based on the operating conditions
12 mA 0 0 ns set forth in Table 77, Table 80, and Table 82.

2. These adjustments are used to convert output- and
three-state-path times originally specified for the LVCMOS25
standard with 12 mA drive and Fast slew rate to times that
correspond to other signal standards. Do not adjust times that
measure when outputs go into a high-impedance state.
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Simultaneously Switching Output Guidelines

This section provides guidelines for the recommended
maximum allowable number of Simultaneous Switching
Outputs (SSOs). These guidelines describe the maximum
number of user I/O pins of a given output signal standard
that should simultaneously switch in the same direction,
while maintaining a safe level of switching noise. Meeting
these guidelines for the stated test conditions ensures that
the FPGA operates free from the adverse effects of ground
and power bounce.

Ground or power bounce occurs when a large number of
outputs simultaneously switch in the same direction. The
output drive transistors all conduct current to a common
voltage rail. Low-to-High transitions conduct to the Vo
rail; High-to-Low transitions conduct to the GND rail. The
resulting cumulative current transient induces a voltage
difference across the inductance that exists between the die
pad and the power supply or ground return. The inductance
is associated with bonding wires, the package lead frame,
and any other signal routing inside the package. Other
variables contribute to SSO noise levels, including stray
inductance on the PCB as well as capacitive loading at
receivers. Any SSO-induced voltage consequently affects
internal switching noise margins and ultimately signal
quality.

Table 96 and Table 97 provide the essential SSO
guidelines. For each device/package combination, Table 96
provides the number of equivalent Voco/GND pairs. The

Table 96: Equivalent Vcco/GND Pairs per Bank

equivalent number of pairs is based on characterization and
might not match the physical number of pairs. For each
output signal standard and drive strength, Table 97
recommends the maximum number of SSOs, switching in
the same direction, allowed per Vco/GND pair within an
I/O bank. The guidelines in Table 97 are categorized by
package style. Multiply the appropriate numbers from
Table 96 and Table 97 to calculate the maximum number of
SSOs allowed within an I/O bank. Exceeding these SSO
guidelines might result in increased power or ground
bounce, degraded signal integrity, or increased system jitter.

SSOpax/10 Bank = Table 96 x Table 97

The recommended maximum SSO values assumes that the
FPGA is soldered on the printed circuit board and that the
board uses sound design practices. The SSO values do not
apply for FPGAs mounted in sockets, due to the lead
inductance introduced by the socket.

The number of SSOs allowed for quad-flat packages (VQ,
TQ, PQ) is lower than for ball grid array packages (FG) due
to the larger lead inductance of the quad-flat packages. The
results for chip-scale packaging (CP132) are better than
quad-flat packaging but not as high as for ball grid array
packaging. Ball grid array packages are recommended for
applications with a large number of simultaneously
switching outputs.

Device Package Style (including Pb-free)
vQ100 CP132 TQ144 PQ208 FT256 FG320 FG400 FG484
XC3S100E 2 2 2 - - - - -
XC3S250E 2 2 2 3 4 - - -
XC3S500E 2 2 - 3 4 5 - -
XC3S1200E = = = = 4 5 =
XC3S1600E - - - - - 5 7
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Table 99: CLB Distributed RAM Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
Tshcko Time from the active edge at the CLK input to data appearing on _ 505 _ 535 ns
the distributed RAM output ) )
Setup Times
Tps Setup time of data at the BX or BY input before the active 0.40 ) 0.46 ) ns
transition at the CLK input of the distributed RAM ) )
Tas Setup time of the F/G address inputs before the active transition 0.46 _ 0.52 _ ns
at the CLK input of the distributed RAM ’ ’
Tws Setup time of the write enable input before the active transition at 0.34 _ 0.40 _ ns
the CLK input of the distributed RAM ) )
Hold Times
TpH Hold time of the BX, BY data inputs after the active transition at 0.13 _ 0.15 _ ns
the CLK input of the distributed RAM ) )
TanH, TwH Hold time of the F/G address inputs or the write enable input after 0 _ 0 _ ns
the active transition at the CLK input of the distributed RAM
Clock Pulse Width
Twer, Twel | Minimum High or Low pulse width at CLK input o8 | - | 101 | - ns
Table 100: CLB Shift Register Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
TreG Time from the active edge at the CLK input to data appearing on _ 3.62 _ 4.16 ns
the shift register output ’ )
Setup Times
TsrLDS Setup time of data at the BX or BY input before the active 0.41 _ 0.46 _ ns
transition at the CLK input of the shift register ) )
Hold Times
TsRLDH Hold time of the BX or BY data input after the active transition at 0.14 _ 0.16 _ ns
the CLK input of the shift register ) )
Clock Pulse Width
Twers TweL \ Minimum High or Low pulse width at CLK input oss | - | 101 | - ns
Clock Buffer/Multiplexer Switching Characteristics
Table 101: Clock Distribution Switching Characteristics
Maximum
Description Symbol Speed Grade Units
-5 -4
Global clock buffer (BUFG, BUFGMUX, BUFGCE) I input to O-output delay Teio 1.46 1.46 ns
Global clock multiplexer (BUFGMUX) select S-input setup to 10 and 11 inputs. Same
as BUFGCE enable CE-input Tasi 055 0.63 ns
Frequency of signals distributed on global buffers (all sides) Feura 333 311 MHz
DS312 (4.0) October 29, 2012 www.xilinx.com
Product Specification 136



http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX.

Spartan-3 FPGA Family: DC and Switching Characteristics

Digital Clock Manager (DCM) Timing

For specification purposes, the DCM consists of three key
components: the Delay-Locked Loop (DLL), the Digital
Frequency Synthesizer (DFS), and the Phase Shifter (PS).

Aspects of DLL operation play a role in all DCM
applications. All such applications inevitably use the CLKIN
and the CLKFB inputs connected to either the CLKO or the
CLK2X feedback, respectively. Thus, specifications in the
DLL tables (Table 104 and Table 105) apply to any
application that only employs the DLL component. When
the DFS and/or the PS components are used together with
the DLL, then the specifications listed in the DFS and PS
tables (Table 106 through Table 109) supersede any
corresponding ones in the DLL tables. DLL specifications
that do not change with the addition of DFS or PS functions
are presented in Table 104 and Table 105.

Period jitter and cycle-cycle jitter are two of many different
ways of specifying clock jitter. Both specifications describe
statistical variation from a mean value.

Delay-Locked Loop (DLL)

Period jitter is the worst-case deviation from the ideal clock
period over a collection of millions of samples. In a
histogram of period jitter, the mean value is the clock period.

Cycle-cycle jitter is the worst-case difference in clock period
between adjacent clock cycles in the collection of clock
periods sampled. In a histogram of cycle-cycle jitter, the
mean value is zero.

Spread Spectrum

DCMs accept typical spread spectrum clocks as long as
they meet the input requirements. The DLL will track the
frequency changes created by the spread spectrum clock to
drive the global clocks to the FPGA logic. See XAPP469,
Spread-Spectrum Clocking Reception for Displays for
details.

Table 104: Recommended Operating Conditions for the DLL

Speed Grade
Symbol Description -5 -4 Units
Min Max | Min Max
Input Frequency Ranges
Foukin | CLKIN_FREQ_DLL | Frequency of the CLKIN Stepping 0 XC3S100E NA | NA | 5@ | 90®) | MHz
clock input XC3S250E
XC3S500E
XC3S1600E
XC3S1200E() 2000 | MHz
Stepping 1 All 5@ | 2750) 2400 | MHz
Input Pulse Requirements
CLKIN_PULSE CLKIN pulse width as a FoLkin < 150 MHz 40% | 60% | 40% 60% -
gg:foedmage of the CLKIN FoLkn > 150 MHz 45% | 55% | 45% | 55% | -
Input Clock Jitter Tolerance and Delay Path Variation(4)
CLKIN_CYC_JITT_DLL_LF | Cycle-to-cyclejitteratthe FoLkin < 150 MHz - +300 | - +300 | ps
CLKIN_CYC_JITT_DLL_HF | CHKINinput FoLn > 150 MHz - | +150 | - | 150 | ps
CLKIN_PER_JITT_DLL Period jitter at the CLKIN input = +1 - +1 ns
CLKFB_DELAY_VAR_EXT Allowable variation of off-chip feedback delay from the DCM - +1 - +1 ns
output to the CLKFB input

Notes:

1. DLL specifications apply when any of the DLL outputs (CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, or CLKDV) are in use.
2. The DFS, when operating independently of the DLL, supports lower FCLKIN frequencies. See Table 106.

3. To support double the maximum effective FCLKIN limit, set the CLKIN_DIVIDE_BY_2 attribute to TRUE. This attribute divides the incoming
clock frequency by two as it enters the DCM. The CLK2X output reproduces the clock frequency provided on the CLKIN input.

4. CLKIN input jitter beyond these limits might cause the DCM to lose lock.
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Table 107: Switching Characteristics for the DFS

Speed Grade
Symbol Description Device -5 -4 Units
Min Max Min Max

Output Frequency Ranges

CLKOUT_FREQ_FX_LF Frequency for the CLKFX and Stepping 0 XC3S100E N/A N/A 5 90 MHz
CLKFX180 outputs, low XC3S250E
frequencies XC3S500E

CLKOUT_FREQ_FX_HF | Frequency for the CLKFX and XC3S1600E 220 | 307 | MHz
CLKFX180 outputs, high
frequencies

CLKOUT_FREQ_FX Frequency for the CLKFX and Stepping 0 XC3S1200E 5 307 MHz
CLKFX180 outputs Stepping 1 Al 5 333 311 | MHz

Output Clock Jitter(2-3)

CLKOUT_PER_JITT_FX Period jitter at the CLKFX and Al Typ | Max | Typ ] Max
CLKFX180 outputs. CLKIN < 20 MHz Note 6 ps

CLKIN > 20 MHz +[1%o0f | [1% of |+[1%of | [1%o0f | ps
CLKFX | CLKFX | CLKFX | CLKFX
period | period | period | period
+100] | +200] | +100] | +200]

Duty Cycle(4.5)

CLKOUT_DUTY_CYCLE_FX | Duty cycle precision for the CLKFX and CLKFX180 All - +[1% of - +[1%o0f | ps
outputs, including the BUFGMUX and clock tree CLKFX CLKFX
duty-cycle distortion period period

+400] + 400]

Phase Alignment(®)

CLKOUT_PHASE_FX Phase offset between the DFS CLKFX output and the All - +200 - +200 ps
DLL CLKO output when both the DFS and DLL are
used

CLKOUT_PHASE_FX180 Phase offset between the DFS CLKFX180 output and All - +[1% of - +[1%of | ps
the DLL CLKO output when both the DFS and DLL are CLKFX CLKFX
used period period

+ 300] + 300]

Lock Time

LOCK_FX(@) The time from deassertion atthe | 5 MHz < Fg kN Al - 5 - 5 ms
DCM'’s Reset input to the rising <15 MHz
transition at its LOCKED output.

The DFS asserts LOCKED when | T oLkin > 15 MHz - 450 : 450 | us
the CLKFX and CLKFX180
signals are valid. If using both
the DLL and the DFS, use the
longer locking time.
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 77 and Table 106.
2. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

3. Maximum output jitter is characterized within a reasonable noise environment (150 ps input period jitter, 40 SSOs and 25% CLB switching).
Output jitter strongly depends on the environment, including the number of SSOs, the output drive strength, CLB utilization, CLB switching

activities, switching frequency, power supply and PCB design. The actual maximum output jitter depends on the system application.
The CLKFX and CLKFX180 outputs always have an approximate 50% duty cycle.

5. Some duty-cycle and alignment specifications include 1% of the CLKFX output period or 0.01 Ul.
Example: The data sheet specifies a maximum jitter of £[1% of CLKFX period + 300]. Assume the CLKFX output frequency is 100 MHz. The
equivalent CLKFX period is 10 ns and 1% of 10 ns is 0.1 ns or 100 ps. According to the data sheet, the maximum jitter is £[100 ps + 300 ps]

= +400 ps.

6. Use the Spartan-3A Jitter Calculator (www.xilinx.com/support/documentation/data_sheets/s3a_jitter_calc.zip) to estimate DFS output jitter.
Use the Clocking Wizard to determine jitter for a specific design.
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Table 129: Maximum User I/O by Package

- I\J:::n;(x)n; Maximum I\{Iaximu[n All Possible I/0s by Type
Device Package and Ig?':lj;- leigs;ierr;tlal /o neur R vREEC) G
Input-Only

XC3S100E 66 7 30 16 1 21 4 24 0
XC3S250E vQ100 66 7 30 16 1 21 4 24 0
XC3S500E 66 7 30 16 1 21 4 24 0
XC3S100E 83 11 35 16 2 42 7 16 9
XC3S250E CP132 92 7 41 22 0 46 8 16 0
XC3S500E 92 7 41 22 0 46 8 16 0
XC3S100E 108 28 40 22 19 42 9 16 0
XC3S250E Taiad 108 28 40 20 21 42 9 16 0
XC3S250E 158 32 65 58 25 46 13 16 0
XC3S500E PQ208 158 32 65 58 25 46 13 16 0
XC3S250E 172 40 68 62 33 46 15 16 18
XC3S500E FT256 190 41 77 76 33 46 19 16 0
XC3S1200E 190 40 77 78 31 46 19 16 0
XC3S500E 232 56 92 102 48 46 20 16 18
XC3S1200E FG320 250 56 99 120 47 46 21 16 0
XC3S1600E 250 56 99 120 47 46 21 16 0
XC3S1200E 304 72 124 156 62 46 24 16 0
XC3S1600E FG400 304 72 124 156 62 46 24 16 0
XC3S1600E FG484 376 82 156 214 72 46 28 16 0
Notes:

1. Some VREF pins are on INPUT pins. See pinout tables for details.

2. Al devices have 24 possible global clock and right- and left-half side clock inputs. The right-half and bottom-edge clock pins have shared
functionality in some FPGA configuration modes. Consequently, some clock pins are counted in the DUAL column. 4 GCLK pins, including
2 DUAL pins, are on INPUT pins.

Electronic versions of the package pinout tables and foot-
prints are available for download from the Xilinx website.
Download the files from the following location:

http://www.xilinx.com/support/documentation/data_sheets

/s3e_pin.zip

Using a spreadsheet program, the data can be sorted and
reformatted according to any specific needs. Similarly, the
ASClI-text file is easily parsed by most scripting programs.
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Table 133: CP132 Package Pinout (Contd)
Bank XCaS100E XSIB00E CP132 Ball Type
Pin Name
GND GND GND Cc10 GND
GND GND GND E3 GND
GND GND GND E14 GND
GND GND GND G2 GND
GND GND GND H14 GND
GND GND GND J1 GND
GND GND GND K12 GND
GND GND GND M3 GND
GND GND GND M7 GND
GND GND GND P5 GND
GND N.C. (GND) GND P10 GND
GND GND GND P14 GND
VCCAUX DONE DONE P13 CONFIG
VCCAUX PROG_B PROG_B A1 CONFIG
VCCAUX TCK TCK B13 JTAG
VCCAUX TDI TDI A2 JTAG
VCCAUX TDO TDO A14 JTAG
VCCAUX TMS TMS B14 JTAG
VCCAUX VCCAUX VCCAUX A5 VCCAUX
VCCAUX VCCAUX VCCAUX E12 VCCAUX
VCCAUX VCCAUX VCCAUX K1 VCCAUX
VCCAUX VCCAUX VCCAUX P9 VCCAUX
VCCINT VCCINT VCCINT A1 VCCINT
VCCINT VCCINT VCCINT D3 VCCINT
VCCINT N.C. (VCCINT) VCCINT D14 VCCINT
VCCINT N.C. (VCCINT) VCCINT K2 VCCINT
VCCINT VCCINT VCCINT L12 VCCINT
VCCINT VCCINT VCCINT P2 VCCINT
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PQ208: 208-pin Plastic Quad Flat Package

The 208-pin plastic quad flat package, PQ208, supports two
different Spartan-3E FPGAs, including the XC3S250E and

Table 141: PQ208 Package Pinout (Contd)

XC3S250E
the XC3S500E. Bank XC3S500E Pgﬁ?a Type
Table 141 lists all the PQ208 package pins. They are sorted Pin Name
by bank number and then by pin name. Pairs of pins that 0 10_L15P_0 P202 Vo
form a differential I/O pair appear together in the table. The 0 IO_L16N_0/HSWAP P206 DUAL
table also shows the pin number for each pin and the pin 0 I0_L16P_0 P205 I/0
type, as defined earlier. 0 P P159 INPUT
An electronic version of this package pinout table and 0 IP P169 INPUT
footprint diagram is available for download from the Xilinx 0 P P194 INPUT
website at: o |IP P204 INPUT
http://www.xilinx.com/support/documentation/data_sheets 0 IP_LOBN_O P175 INPUT
/s3e_pin.zip 0  |IP_LOBP_O P174 INPUT
Pinout Table 0 IP_LO9N_0/GCLK9 P184 GCLK
0 IP_LO9P_0/GCLKS P183 GCLK
Table 141: PQ208 Package Pinout 0 VCCO_0 P176 VCCO
Bank §g322505 PQ208 T 0 VCCO_0 P191 VCCO
an o e Pin ype 0  |vCcCo_o P201 VCCo
0 10 P187 /O 1 I0_LO1N_1/A15 P107 DUAL
0 IO/VREF_0 P179 VREF 1 I0_LO1P_1/A16 P106 DUAL
0 I0_LOIN_O P161 e 1 I0_LO2N_1/A13 P109 DUAL
0 I0_LO1P_0 P160 /0 1 10_L0O2P_1/A14 P108 DUAL
0 10_L02N_O/VREF_0 P163 VREF 1 I0_LO3N_1/VREF_1 P113 VREF
0 10_L02P 0 P162 e} 1 10_LO3P_1 P112 /10
0 10_LO3N_0 P165 /0 1 I0_LO4N_1 P116 I/O
0 I0_LO3P_0 P164 /0 1 10_L04P_1 P115 /0
0  |IO_LO4N_O/VREF_O P168 VREF 1 |IO_LOSN_1/A11 P120 DUAL
0 IO_L04P 0 P167 /O 1 I0_LO5P_1/A12 P119 DUAL
0 I0_LO5N_0 P172 e} 1 I0_LO6N_1/VREF_1 P123 VREF
0  |10_LO5P_0 P171 /O 1 10_LO6P_1 P122 Vo
0 10_LO7N_O/GCLK5 P178 GCLK 1 10_LO7N_1/A9/RHCLK1 P127 | RHCLK/DUAL
0 IO_LO7P_0/GCLK4 P177 GCLK 1 10_L07P_1/A10/RHCLKO | P126 | RHCLK/DUAL
0 10_LO8N_0/GCLK? P181 GCLK 1 10_LO8N_1/A7/RHCLK3 P129 | RHCLK/DUAL
0 IO_LO8P_0/GCLK6 P180 GCLK 1 10_L08P_1/A8/RHCLK2 P128 | RHCLK/DUAL
0 10_L10N_0/GCLK11 P186 GCLK 1 10_LO9N_1/A5/RHCLK5 P133 | RHCLK/DUAL
0 I0_L10P_0/GCLK10 P185 GCLK 1 10_L0O9P_1/A6/RHCLK4 P132 | RHCLK/DUAL
0 I0_L11IN_O P190 /0 1 I0_L10N_1/A3/RHCLK7 P135 | RHCLK/DUAL
0 I0_L11P_0 P189 e 1 10_L10P_1/A4/RHCLK6 P134 | RHCLK/DUAL
0  |IO_L12N_O/VREF_O P193 VREF 1 |IO_LTIN_1/A1 P138 DUAL
0 I0_L12P 0 P192 /0 1 10_L11P_1/A2 P137 DUAL
0 10_L13N_0 P197 /0 1 10_L12N_1/A0 P140 DUAL
0  |10_L13P_0 P196 /O ! 10_L12P_1 P139 Vo
0  |IO_L14N_O/VREF_O P200 VREF 1 10_L13N_1 P145 Vo
0  |10_L14P_0 P199 /O 1 10_L13P_1 P144 Vo
0  |I0_L15N_0 P203 /O ! 10_L14N_1 P147 Vo
1 I0_L14P_1 P146 I/O
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 141: PQ208 Package Pinout (Cont’d) Table 141: PQ208 Package Pinout (Contd)
Bank §gg§§ggg Pglzr? B Type Bank §gg§§gg§ Pglzr? 8 Type
Pin Name Pin Name
1 10_L15N_1/LDCO P151 DUAL 2 |I0_L16P_2/VS2/A19 P99 DUAL
1 I0_L15P_1/HDC P150 DUAL 2 |10_L17N_2/CCLK P103 DUAL
1 I0_L16N_1/LDC2 P153 DUAL 2 |10_L17P_2/VSO/A17 P102 DUAL
1 I0_L16P_1/LDC1 P152 DUAL 2 I P54 INPUT
1 P P110 INPUT 2 I P91 INPUT
1 P P118 INPUT 2 P P101 INPUT
1 P P124 INPUT 2 |IP_L02N 2 P58 INPUT
1 P P130 INPUT 2 |IP_L02P 2 P57 INPUT
1 P P142 INPUT 2 |IP_LO7N_2/VREF 2 P72 VREF
1 P P148 INPUT 2 |IP_LO7P.2 P71 INPUT
1 P P154 INPUT 2 |IP_L10N_2/M2/GCLKA P81 | DUAL/GCLK
1 IP/VREF_1 P136 VREF 2 |IP_L10P_2/RDWR_B/ P80 | DUAL/GCLK
1 VCCO_1 P114 VCCO GCLKO
1 VCCO_1 P125 VCCO 2  |veCcOo_2 P59 veco
1 VCCO_1 P143 VCCO 2 |veco2 P73 veco
2 loD5 P76 DUAL 2___|VCCO.2 P88 vcco
> Tiom Pea DUAL 3 |IO/VREF.3 P45 VREF
2 |IOVREF_2 P98 VREF 8 |IO.L0IN.3 P3 Vo
> [IO_LOIN_2/INIT_B P56 DUAL 3 |lO_LotP.3 P2 Vo
2 I0_LO1P_2/CSO_B P55 DUAL 3  |IO_L02N_3/VREF_3 P5 VREF
2 |I0_LO3N_2/MOSI/CSI_B | P61 DUAL 38 |lO_LozP_3 P4 Vo
2 I0_L03P_2/DOUT/BUSY | P60 DUAL 3 |IO_LO3N.3 P9 Vo
2 |I0_L04N_2 P63 /0o 38 |lO_Lo3P_3 P8 o
2 |10_L04P_2 P62 VO 38  |1O_L04N_3 P12 Vo
2 |I0_LO5N_2 P65 e 38 |lO_Lo4P_3 P11 o
2 |I0_LO5P_2 P64 VO 3 |lO_LO5N.3 P16 Vo
2 |I0_LO6N_2 P69 e 3 |lO_LosP_3 P15 Vo
2 |I0_L06P_2 P68 e 3 |1O_LO6N_3 P19 Vo
2 |I0_L0BN_2/D6/GCLKI3 | P75 | DUAL/GCLK 3 |lO_Lo6P.3 P18 Vo
2 I0_L08P_2/D7/GCLK12 | P74 | DUAL/GCLK 8  |IO_LO7N_SAHCLK1 P23 LHCLK
> |I0_L09N_2/D3/GCLK15 | P78 | DUAL/GCLK 3  |10_LO7P_3/LHCLKO P22 LHCLK
2 |I0_LO9P_2/D4/GCLK14 | P77 | DUAL/GCLK 3  |lO_LO8N_3AHCLKS P25 LHCLK
2 |I0_L1IN_2/D1/GCLK3 | P83 | DUAL/GCLK 3  |10_L08P_3/LHCLK2 P24 LHCLK
2 |I0_L11P_2/D2/GCLK2 P82 | DUAL/GCLK 3  |IO_LO9N_SAHCLKS P29 LHCLK
> |10 L12N_2/DINDO b7 DUAL 3 |10_LO9P_3/LHCLK4 P28 LHCLK
> Tio_Li2P_ 2o P86 DUAL 3 |I0_L10N_3/LHCLK? P31 LHCLK
> Ti0 113N 2 590 o 3 |10_L10P_3/LHCLK6 P30 LHCLK
> |10_L13P_2 P89 /O 8 |lOL1N3 P34 Vo
2 I0_L14N_2/A22 P94 DUAL 8 |lo_L1P3 P33 Vo
2 |10_L14P_2/A23 P93 DUAL 3 |IOL12N.3 P36 Vo
2 I0_L15N_2/A20 P97 DUAL 3 |lo_h2pP3 P35 Vo
2 I0_L15P_2/A21 P96 DUAL 3 |IO_L13N.3 P40 Vo
2 |10_L16N_2/VS1/A18 P100 DUAL 38 |lOoL1sP3 P39 Vo
3 |I0_L14N_3 P42 1)
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Table 141: PQ208 Package Pinout (Cont’d) Table 141: PQ208 Package Pinout (Contd)
Bank §gg§§ggg Pglzr? 8 Type Bank §gg§§gg§ Pglzr? : Type
Pin Name Pin Name
3 I0_L14P_3 P41 I/0 VCCAUX |VCCAUX P66 VCCAUX
3 I0_L15N_3 P48 I/0 VCCAUX |VCCAUX P92 VCCAUX
3 I0_L15P_3 P47 I/0 VCCAUX |VCCAUX P111 VCCAUX
3 I0_L16N_3 P50 I/0 VCCAUX |VCCAUX P149 VCCAUX
3 I0_L16P_3 P49 I/0 VCCAUX |VCCAUX P166 VCCAUX
3 IP P6 INPUT VCCAUX |VCCAUX P195 VCCAUX
3 IP P14 INPUT VCCINT |VCCINT P13 VCCINT
3 IP P26 INPUT VCCINT |VCCINT P67 VCCINT
3 IP P32 INPUT VCCINT |VCCINT P117 VCCINT
3 IP P43 INPUT VCCINT |VCCINT P170 VCCINT
3 IP P51 INPUT
3 IP/VREF_3 P20 VREF
3 VCCO_3 P21 VCCO
3 VCCO_3 P38 VCCO
3 VCCO_3 P46 VCCO
GND GND P10 GND
GND GND P17 GND
GND GND P27 GND
GND GND P37 GND
GND GND P52 GND
GND GND P53 GND
GND GND P70 GND
GND GND P79 GND
GND GND P85 GND
GND GND P95 GND
GND GND P105 GND
GND GND P121 GND
GND GND P131 GND
GND GND P141 GND
GND GND P156 GND
GND GND P173 GND
GND GND P182 GND
GND GND P188 GND
GND GND P198 GND
GND GND P208 GND
VCCAUX |DONE P104 CONFIG
VCCAUX |PROG_B P1 CONFIG
VCCAUX |TCK P158 JTAG
VCCAUX | TDI P207 JTAG
VCCAUX | TDO P157 JTAG
VCCAUX |TMS P155 JTAG
VCCAUX |VCCAUX P7 VCCAUX
VCCAUX |VCCAUX P44 VCCAUX
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Table 148: FG320 Package Pinout (Contd)

FG320

Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name Ball Type

0 I0_LO8P_0 I0_LO8P_0 I0_LO8P_0 E11 I/0

0 IO_LO9N_O IO_LO9N_O IO_LO9N_O D11 I/0

0 I0_LO9P_0 I0_LO9P_0 I0_LO9P_0 C11 I/0

0 I0_L11N_0/GCLK5 I0_L11N_0/GCLK5 I0_L11N_0/GCLK5 E10 GCLK

0 I0_L11P_0/GCLK4 I0_L11P_0/GCLK4 I0_L11P_0/GCLK4 D10 GCLK

0 I0_L12N_0/GCLK7 I0_L12N_0/GCLK7 I0_L12N_0/GCLK7 A10 GCLK

0 I0_L12P_0/GCLK6 I0_L12P_0/GCLK6 I0_L12P_0/GCLK6 B10 GCLK

0 I0_L14N_0/GCLK11 I0_L14N_0/GCLK11 I0_L14N_0/GCLK11 D9 GCLK

0 I0_L14P_0/GCLK10 I0_L14P_0/GCLK10 I0_L14P_0/GCLK10 C9 GCLK

0 IO_L15N_0 IO_L15N_0 I0_L15N_0 F9 I/O

0 I0_L15P_0 I0_L15P_0 I0_L15P_0 E9 I/O

0 IO_L17N_0 IO_L17N_0 IO_L17N_0 F8 I/O

0 I0_L17P_0 I0_L17P_0 I0_L17P_0 E8 I/0

0 IO_L18N_0/VREF_0 IO_L18N_0/VREF_0 IO_L18N_0/VREF_0 D7 VREF

0 I0_L18P_0 I0_L18P_0 I0_L18P_0 C7 I/O

0 IO_L19N_O0/VREF_0 IO_L19N_0/VREF_0 I0_L19N_0/VREF_0 E7 VREF

0 I0_L19P_0 I0_L19P_0 I0_L19P_0 F7 I/0

0 I0_L20N_0 I0_L20N_0 I0_L20N_0 A6 I/O

0 I0_L20P_0 I0_L20P_0 I0_L20P_0 B6 I/O

0 N.C. (®) I0_L21N_0 I0_L21N_0 E6 500E: N.C.
1200E: 1/0
1600E: I/O

0 N.C. (®) I0_L21P_0 I0_L21P_0 D6 500E: N.C.
1200E: I/O
1600E: |/O

0 I0_L23N_0/VREF_0 I0_L23N_0/VREF_0 I0_L23N_0/VREF_0 D5 VREF

0 I0_L23P_0 I0_L23P_0 I0_L23P_0 C5 I/O

0 I0_L24N_0 I0_L24N_0 I0_L24N_0 B4 I/O

0 I0_L24P_0 I0_L24P_0 10_L24P_0 A4 I/0

0 I0_L25N_0/HSWAP I0_L25N_0/HSWAP I0_L25N_0/HSWAP B3 DUAL

0 I0_L25P_0 I0_L25P_0 I0_L25P_0 C3 I/O

0 IP IP IP A3 INPUT

0 IP IP IP C15 INPUT

0 IP_LO2N_O IP_LO2N_0O IP_LO2N_0O A15 INPUT

0 IP_LO2P_0 IP_LO2P_0 IP_LO2P_0 B15 INPUT

0 IP_LO7N_O IP_LO7N_O IP_LO7N_O D12 INPUT

0 IP_LO7P_0 IP_LO7P_0 IP_LO7P_0 Cc12 INPUT

0 IP_L10ON_O IP_L10ON_O IP_L10ON_O G10 INPUT

0 IP_L10P_0 IP_L10P_0 IP_L10P_0 F10 INPUT

0 IP_L13N_0/GCLK9 IP_L13N_0/GCLK9 IP_L13N_0/GCLK9 B9 GCLK

0 IP_L13P_0/GCLK8 IP_L13P_0/GCLK8 IP_L13P_0/GCLK8 B8 GCLK

0 IP_L16N_0 IP_L16N_0 IP_L16N_0 D8 INPUT

0 IP_L16P_0 IP_L16P_0 IP_L16P_0 cs INPUT

0 IP_L22N_0 IP_L22N_0 IP_L22N_0 B5 INPUT

0 IP_L22P_0 IP_L22P_0 IP_L22P_0 A5 INPUT
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Table 148: FG320 Package Pinout (Contd)
Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name Fggﬁo Type
1 10_L17N_1 10_L17N_1 10_L17N_1 H15 /0
1 I0_L17P_1 I0_L17P_1 I0_L17P_1 H14 /0
1 I0_L18N_1 I0_L18N_1 I0_L18N_1 G16 /0
1 I0_L18P_1 I0_L18P_1 I0_L18P_1 G15 e
1 I0_L19N_1 I0_L19N_1 I0_L19N_1 F17 e
1 I0_L19P_1 I0_L19P_1 I0_L19P_1 F18 e
1 I0_L20N_1 I0_L20N_1 I0_L20N_1 G13 e
1 I0_L20P_1 I0_L20P_1 I0_L20P_1 Gl4 e
1 10_L21N_1 I0_L21N_1 I0_L21N_1 F14 /0
1 I0_L21P_1 I0_L21P_1 I0_L21P_1 F15 e
1 N.C. (#) I0_L22N_1 I0_L22N_1 E16 500E: N.C.
1200E: /0
1600E: /0
1 N.C. (#) I0_L22P_1 I0_L22P_1 E15 500E: N.C.
1200E: 1/0
1600E: 1/0
1 I0_L23N_1/LDCO I0_L23N_1/LDCO I0_L23N_1/LDCO D16 DUAL
1 I0_L23P_1/HDC I0_L23P_1/HDC I0_L23P_1/HDC D17 DUAL
1 I0_L24N_1/LDC2 I0_L24N_1/LDC2 I0_L24N_1/LDC2 ci7 DUAL
1 I0_L24P_1/LDCH I0_L24P_1/LDCH I0_L24P_1/LDCH ci8 DUAL
1 P P P B18 INPUT
1 10 P P E17 500E: 1/O
1200E: INPUT
1600E: INPUT
1 P P P E18 INPUT
1 P P P G18 INPUT
1 P P P H13 INPUT
1 P P P K17 INPUT
1 P P P K18 INPUT
1 P P P L13 INPUT
1 P P P L14 INPUT
1 P P P N17 INPUT
1 10 P P P15 500E: 1/0
1200E: INPUT
1600E: INPUT
1 P P P R17 INPUT
1 IP/VREF_1 IP/VREF_1 IP/VREF_1 D18 VREF
1 IP/VREF_1 IP/VREF_1 IP/VREF_1 H18 VREF
1 VCCO_1 VCCO_1 VCCO_1 F16 VCCO
1 VCCO_1 VCCO_1 VCCO_1 H12 VCCo
1 VCCO_1 VCCO_1 VCCO_1 J18 VCCO
1 VCCO_1 VCCO_1 VCCO_1 L12 vCCco
1 VCCO_1 VCCO_1 VCCO_1 N16 VCCO
> 10 10 10 P9 I
2 10 10 10 R11 e
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 152: FG400 Package Pinout (Contd)

Table 152: FG400 Package Pinout (Cont'd)

XC3S1200E

XC3S1200E

Bank XC3S1600E FaI00 | Type Bank XC3S1600E Fo400 | Type
Pin Name Pin Name

1 IP L18 INPUT 2 IO_L13N_2 Y8 /0

1 IP M20 INPUT 2 IO_L13P_2 Y9 o)

1 IP N14 INPUT IO_L15N_2/D6/GCLK13 W10 DUAL/
1 P N20 | INPUT GCLK
] P P15 INPUT 2 |O_L15P_2/D7/GCLK12 w9 IéL(J:,?\_LK/
! P R16 INPUT 2 IO_L16N_2/D3/GCLK15 P10 DUAL/
1 IP R19 INPUT GCLK
1 IP/VREF_1 E19 VREF 2 |O_L16P_2/D4/GCLK14 R10 DUAL/
1 IP/VREF_1 K18 VREF GCLK
1 VCCO_1 D19 VCCO 2 IO_L18N_2/D1/GCLK3 Vi1 I(Dalé,ﬁl}_(/
! veeo_t a1z veeo 2 |O_L18P_2/D2/GCLK2 V10 DUAL/
1 VCCO_1 K15 VCCO GCLK
1 VCCO_1 K19 VCCO 2 I0_L19N_2/DIN/DO Y12 DUAL
1 VCCO_1 N17 VCCO 2 |O_L19P_2/MO Y11 DUAL
1 VCCO_1 T19 VCCO 2 IO_L21N_2 u12 110

2 10 P8 110 2 O_L21P_2 V12 110

2 10 P13 110 2 |O_L22N_2/VREF_2 W12 VREF
2 10 R9 110 2 |O_L22P_2 w13 1/0

2 10 R13 110 2 |O_L24N_2 u13 /0

2 10 W15 1’0 2 |O_L24P_2 V13 /0

2 10 Y5 110 2 |O_L25N_2 P14 1/0

2 10 Y7 110 2 |O_L25P_2 R14 1/0

2 10 Y13 I/0 2 |O_L27N_2/A22 Y14 DUAL
2 10/D5 N11 DUAL 2 |O_L27P_2/A23 Y15 DUAL
2 10/M1 T11 DUAL 2 IO_L28N_2 T15 o)

2 IO/VREF_2 Y3 VREF 2 IO_L28P_2 uis I/O

2 IO/VREF_2 Y17 VREF 2 |O_L30N_2/A20 V16 DUAL
2 I0_LO1IN_2/INIT_B V4 DUAL 2 I0_L30P_2/A21 uie DUAL
2 I0_LO1P_2/CSO_B u4 DUAL 2 |O_L31N_2/VS1/A18 Y18 DUAL
2 I0_LO3N_2/MOSI/CSI_B V5 DUAL 2 I0_L31P_2/VS2/A19 w18 DUAL
2 10_L03P_2/DOUT/BUSY us DUAL 2 IO_L32N_2/CCLK W19 DUAL
2 IO_LO4N_2 Y4 1’0 2 |O_L32P_2/VS0/A17 Y19 DUAL
2 IO_LO04P_2 w4 I/0 2 P Ti6 INPUT
2 IO_LO6N_2 T6 I/O 2 P W3 INPUT
2 IO_LO6P_2 T5 I/0 2 IP_LO2N_2 Y2 INPUT
2 IO_LO7N_2 u7 1’0 2 IP_LO2P_2 w2 INPUT
2 I0_LO7P_2 V7 I/0 2 IP_LO5N_2 V6 INPUT
2 IO_LO9N_2/VREF_2 R7 VREF 2 IP_LO5P_2 us INPUT
2 IO_LO9P_2 T7 /0 2 IP_LOSN_2 Y6 INPUT
2 IO_L10N_2 v8 1’0 2 IP_LO8P_2 w6 INPUT
2 IO_L10P_2 ws 1’0 2 IP_L11N_2 R8 INPUT
2 IO_L12N_2 U9 I/0 2 IP_L11P_2 T8 INPUT
2 I0_L12P_2 \E 1’0 2 IP_L14N_2/VREF_2 T10 VREF
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FG400 Footprint

Left Half of Package
(top view)

1/0: Unrestricted,

156 general-purpose user 1/0

62 INPUT: Unrestricted,
general-purpose input pin

46 DUAL: Configuration pin,
then possible user I/0

VREF: User I/O or input
voltage reference for bank

16 CLK: User I/O, input, or
clock buffer input

CONFIG: Dedicated
configuration pins

4 JTAG: Dedicated JTAG
port pins
GND: Ground
6

24

2

VCCO: Output voltage
supply for bank

1 VCCINT: Internal core
supply voltage (+1.2V)
VCCAUX: Auxiliary supply
voltage (+2.5V)

8

0 N.C.: Not connected

Bank 0
1 2 3 4 5 6 7 8 9
O
o) INPUT | INPUT | 1O /o /
A 2 L31N_O /o L29N_0 L29P_0 L25N_0 L25P_0 /o ANLle
gl vo f§ w i vo | wo A T
LO3P_3 L31P_0 L27N_0 L27P_0 VREF__O L22P_0
c| o Reross S wo | VO wo | o [WeuT| WO
LO3N_3 - L32P_0 N0 L28P_0 L23N_0 L21N_0O
VREF_0
o) o) o) o /o /o INPUT | 1O
D L32N_0
L04P_3 LOTN_3 LO1P_3 HSWAP L30P_0 L28N_0 L23P_0 L21P_0
g| wo LOZg o | vo N pur | NPUT | NPUT | o /o
LO4N_3 — LO2P_3 L26N_0 L26P_0 L19P_0
VREF_3
g| vo vo | wo o | \wput .y o | w vo
LO6N_3 LO6P_3 LO5N_3 LO5P_3 -~ L24P_0 L19N_O
VREF_0
o) o) /o INPUT | INPUT
G INPUT LO7P_3 LO7N_3 LO8N_3 INPUT /o L20P_0 L20N_0
)
o) /o /o /o
H| INPUT LO9N_3 »
LO9P_3 VREF_3 LO8P_3 L10P_3 L10N_3
) ) ) ) /o
J L12N_3 L12P_3 L11P_3 L11N_3 INPUT L13N_3 2
O O O
® K . ‘ e INPUT | 1O : a
v 0 VREF_3 L13P_3
c
3] O O O
M | @EE »MM INPUT INPUT D
RD
0 0 o) /o /o /o 1o
M % 4 INPUT ? L19N_3 L19P_3 L20P_3 L18N_3 L18P_3
iCl 6
/o
o) o) o) ) /o
N INPUT | L20N_3
L21P_3 | L21N_3 | L23P_3 | L23N_3 VREF 3 | [22P3
o) o | INPUT | 1O
P L24P_3 2 INPUT L25P_3 VREF_3 L22N_3 /o 2
o) o) /o o) /o /O | \nput
R L2 D LO9N_2 /0
4N_3 L26P_3 L27P_3 L27N_3 L25N_3 L11N_2
VREF_2
7. z'éﬁ ,| vo o | weurll V0 /o O | INPUT | INPUT
= L26N_3 L29N_3 LO6P_2 LOBN_2 LO9P_2 L11P_2 L14P_2
VREF_3
/0 /0
ul o vo B YO | s | NPUT | WO /o
L28P_3 L29P_3 - DOUT LO5P_2 LO7N_2 L12N_2
CSOB | BusY
) ) o | WO | weut | o Vo Vo
\') D LO1N_2 _
L30N_3 L30P_3 _ MOSI LO5N_2 LO7P_2 L10N_2 L12P_2
INIT_B CSI B
INPUT /o INPUT /o Lo
2
W1 INPUT LO2P_2 AT LO4P_2 LO8P_2 L10P_2 N
INPUT | 1O o) INPUT /o /o
Y 2 LO2N_2 VREF_2 LO4N_2 /o LO8N_2 ‘ /o L13N_2 L13P_2
Bank 2

Figure 87: FG400 Package Footprint (top view)
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