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Input Setup and Hold Times
Table 20: Setup and Hold Times for the IOB Input Path

Speed Grade
DELAY. s |
Symbol Description Conditions VALUE Device Min Min Units
Setup Times

TioPick Time from the setup of data at the LVCMOS25(2) 0 XC3S50A 1.56 1.58 ns
Input pin to the active transition at the

ICLK input of the Input Flip-Flop (IFF). XC35200A 1.71 1.81 ns

No Input Delay is programmed. XC3S400A 130 151 ns

XC3S700A 1.34 1.51 ns

XC3S1400A 1.36 1.74 ns

TioPICKD Time from the setup of data at the LVCMOS25(@) 1 XC3S50A 2.16 2.18 ns
Input pin to the active transition at the

ICLK input of the Input Flip-Flop (IFF). 2 3.10 3.12 ns

The Input Delay is programmed. 3 351 376 ns

4 4.04 4.32 ns

5 3.88 4.24 ns

6 4.72 5.09 ns

7 5.47 5.94 ns

8 5.97 6.52 ns

1 XC3S200A 2.05 2.20 ns

2 2.72 2.93 ns

3 3.38 3.78 ns

4 3.88 4.37 ns

5 3.69 4.20 ns

6 4.56 5.23 ns

7 5.34 6.11 ns

8 5.85 6.71 ns

1 XC3S400A 1.79 2.02 ns

2 2.43 2.67 ns

3 3.02 3.43 ns

4 3.49 3.96 ns

5 3.41 3.95 ns

6 4.20 4.81 ns

7 4.96 5.66 ns

8 5.44 6.19 ns
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Using IBIS Models to Simulate Load Conditions in Application

IBIS models permit the most accurate prediction of timing
delays for a given application. The parameters found in the
IBIS model (Vrer Rrer and Vyeas) correspond directly
with the parameters used in Table 27 (V1, Ry, and V)y). Do
not confuse Vger (the termination voltage) from the IBIS
model with Vggp (the input-switching threshold) from the
table. A fourth parameter, Cggp is always zero. The four
parameters describe all relevant output test conditions. IBIS
models are found in the Xilinx development software as well
as at the following link:

www.Xilinx.com/support/download/index.htm

Delays for a given application are simulated according to its
specific load conditions as follows:

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 Voo
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.

1. Simulate the desired signal standard with the output
driver connected to the test setup shown in Figure 9.
Use parameter values V1, Ry, and V), from Table 27.
CRrEer is zero.

2. Record the time to V.

3. Simulate the same signal standard with the output driver
connected to the PCB trace with load. Use the
appropriate IBIS model (including Vreg Rrer Crer
and Vyeas values) or capacitive value to represent the
load.

Record the time to Vgas.

5. Compare the results of steps 2 and 4. Add (or subtract)
the increase (or decrease) in delay to (or from) the
appropriate Output standard adjustment (Table 26) to
yield the worst-case delay of the PCB trace.

Table 28 and Table 29 provide the essential SSO guidelines.
For each device/package combination, Table 28 provides
the number of equivalent Vco/GND pairs. The equivalent
number of pairs is based on characterization and may not
match the physical number of pairs. For each output signal
standard and drive strength, Table 29 recommends the
maximum number of SSOs, switching in the same direction,
allowed per Veco/GND pair within an 1/0 bank. The
guidelines in Table 29 are categorized by package style,
slew rate, and output drive current. Furthermore, the
number of SSOs is specified by I/0 bank. Generally, the left
and right 1/0 banks (Banks 1 and 3) support higher output
drive current.

Multiply the appropriate numbers from Table 28 and

Table 29 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 28 x Table 29

The recommended maximum SSO values assume 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 SSO values assume that the Vcauyx is powered at
3.3V. Setting Vcaux to 2.5V provides better SSO
characteristics.

The number of SSOs allowed for quad-flat packages
(VQ/TQ) is lower than for ball grid array packages (FG) due
to the larger lead inductance of the quad-flat packages. Ball
grid array packages are recommended for applications with
a large number of simultaneously switching outputs.
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Table 28: Equivalent Voco/GND Pairs per Bank

Package Style (including Pb-free)

Device vQ100 TQ144 FT256 FG320 FG400 FG484 FG676
XC3S50A 1 2 3 - - - -
XC3S200A 1 = 4 4 - - -
XC3S400A - — 4 4 5 _ _
XC3S700A - - 4 - 5 -
XC3S1400A - - 4 - - 6 9

Table 29: Recommended Number of Simultaneously Switching
Outputs per VCCO-GND Pair (Vccaux=3.3V)

Table 29: Recommended Number of Simultaneously Switching
Outputs per VCCO-GND Pair (Vccaux=3-3V)(Continued)

Package Type Package Type
FT256, FG320, FT256, FG320,
FG400, FG484, FG400, FG484,
VQ100, TQ144 FG676 vQ100, TQ144 FG676
Top, | Left, | Top, | Left, Top, | Left, | Top, | Left,
Bottom | Right |Bottom| Right . Bottom | Right |Bottom| Right
Signal Standard (Banks | (Banks | (Banks | (Banks Signal Standard (Banks | (Banks | (Banks | (Banks
(IOSTANDARD) 0,2) 1,3) 0,2) 1,3) (IOSTANDARD) 0,2) 1,3) 0,2) 1,3)
Single-Ended Standards LVCMOS33 Slow 2 24 24 76 76
LVTTL Slow 2 20 20 60 60 4 14 14 46 46
4 10 10 41 41 6 11 11 27 27
6 10 10 29 29 8 10 10 20 20
8 6 6 22 22 12 9 9 13 13
12 6 6 13 13 16 8 8 10 10
16 5 5 11 11 24 = 8 - 9
24 4 4 9 9 Fast 2 10 10 10 10
Fast 2 10 10 10 10 4 8 8 8 8
4 6 6 6 6 6 5 5 5 5
6 5 5 5 5 8 4 4 4 4
8 3 3 3 3 12 4 4 4 4
12 3 3 3 3 16 2 2 2 2
16 3 3 3 3 24 = 2 - 2
24 2 2 2 2 QuietlO | 2 36 36 76 76
QuietlO | 2 40 40 80 80 4 32 32 46 46
4 24 24 48 48 6 24 24 32 32
6 20 20 36 36 8 16 16 26 26
8 16 16 27 27 12 16 16 18 18
12 12 12 16 16 16 12 12 14 14
16 9 9 13 13 24 = 10 — 10
24 9 9 12 12
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Block RAM Timing
Table 35: Block RAM Timing
Speed Grade
-5 -4
Symbol Description Min Max Min Max Units
Clock-to-Output Times
TRrcko When reading from block RAM, the delay from the active
transition at the CLK input to data appearing at the DOUT = 2.06 = 2.49 ns
output

Setup Times
Trcek ApDR | Setup time for the ADDR inputs before the active transition at _ _

- the CLK input of the block RAM 0.32 0.36 ns
Trock pis | Setup time for data at the DIN inputs before the active _ _

B transition at the CLK input of the block RAM 0.28 0.31 ns
Trcek ens | Setup time for the EN input before the active transition at the _ _

- CLK input of the block RAM 0.69 0.77 ns
Treck wes | Setup time for the WE input before the active transition at the _ _

—"=% | CLK input of the block RAM 112 1.26 ns
Hold Times
Treke appr | Hold time on the ADDR inputs after the active transition at the _ _

- CLK input 0 0 ns
Trckp pis | Hold time on the DIN inputs after the active transition at the 0 _ 0 _ ns

- CLK input
Treke ens | Hold time on the EN input after the active transition at the CLK 0 _ 0 _ ns

B input
Treke wes | Hold time on the WE input after the active transition at the CLK 0 _ 0 _ .

B input
Clock Timing
TepwH High pulse width of the CLK signal 1.56 = 1.79 = ns
TepwL Low pulse width of the CLK signal 1.56 - 1.79 - ns
Clock Frequency
FBrAM Block RAM clock frequency 0 320 0 280 MHz
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.

46

www.Xilinx.com

DS529-3 (v2.0) August 19, 2010



http://www.xilinx.com

& XILINX.

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 36 and Table 37) 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 38
through Table 41) 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 36
and Table 37.

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 36: Recommended Operating Conditions for the DLL

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

Input Frequency Ranges
Foun | CLKIN_FREQ_DLL Frequency of the CLKIN clock input | 5@ | 280® | 5@ | 2500 | MHz
Input Pulse Requirements
CLKIN_PULSE CLKIN pulse width as a Fcukin< 150 MHz | 40% 60% 40% 60% -

percentage of the CLKIN

period Foun > 150 MHz | 45% | 55% | 45% | 55% -
Input Clock Jitter Tolerance and Delay Path Variation(4)
CLKIN_CYC_JITT_DLL_LF Cycle-to-cycle jitter at the Foukin < 150 MHz = +300 = +300 ps
CLKIN_CYC_JITT_DLL_HF CLKIN input FoLkin > 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 _ +1 _ +1 ns

from the DCM output to the CLKFB input

Notes:

1. DLL specifications apply when any of the DLL outputs (CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X 180, or CLKDV) are in use.
2. The DFS, when operating independently of the DLL, supports lower FCLKIN frequencies. See Table 38.

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.
5. The DCM specifications are guaranteed when both adjacent DCMs are locked.
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IEEE 1149.1/1532 JTAG Test Access Port Timing
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Figure 16: JTAG Waveforms

Table 56: Timing for the JTAG Test Access Port

All Speed
Grades
Symbol Description Min ‘ Max | Units
Clock-to-Output Times
Trcktpo | The time from the falling transition on the TCK pin to data appearing at the TDO pin ‘ 1.0 ‘ 11.0 ‘ ns
Setup Times
Troirck | The time from the setup of data at the | All devices and functions except those shown below 7.0 = ns
TDI pin to the rising transition at the
TCK pin Boundary scan commands (INTEST, EXTEST, 11.0
SAMPLE) on XC3S700A and XC3S1400A FPGAs
TrmsTck | The time from the setup of a logic level at the TMS pin to the rising transition at the TCK pin 7.0 = ns
Hold Times
Trcktor | The time from the rising transition at | All functions except those shown below 0 = ns
the TCK pin to the point when data is - -
last held at the TDI pin Configuration commands (CFG_IN, ISC_PROGRAM) 2.0
Trcktms | The time from the rising transition at the TCK pin to the point when a logic level is last held at the 0 = ns
TMS pin
Clock Timing
TccH The High pulse width at the TCK pin | All functions except ISC_DNA command 5 - ns
TeoL The Low pulse width at the TCK pin 5 = ns
TecHpna | The High pulse width at the TCK pin - | During ISC_DNA command 10 10,000 ns
Tceupna | The Low pulse width at the TCK pin 10 10,000 ns
Frek Frequency of the TCK signal All operations on XC3S50A, XC3S200A, and 0 33 MHz
XC3S400A FPGAs and for BYPASS or HIGHZ
instructions on all FPGAs
All operations on XC3S700A and XC3S1400A FPGAs, 20
except for BYPASS or HIGHZ instructions

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.

2. Eor details on JTAG see Chapter 9 “JTAG Configuration Mode and Boundary-Scan” in UG332 Spartan-3 Generation Configuration User
uide.
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Table 59: Maximum User I/O by Package

I\Llllg)e(:'rrlt(l)g Maximum Maximum All Possible 1/0s by Type
Device Package and Input- Differential 0 .
Input-Only Only Pairs I INPUT | DUAL | VREF N.C.
XC3S50A 68 6 60 17 2 20 6 23 0
vQ100
XC3S200A 68 6 60 17 2 20 6 23
XC3S50A TQ144 108 7 50 42 2 26 8 30 0
XC3S50A 144 32 64 53 20 26 15 30 51
XC3S200A 195 35 90 69 21 52 21 32 0
XC3S400A FT256 195 35 90 69 21 52 21 32 0
XC3S700A 161 13 60 59 2 52 18 30 0
XC3S1400A 161 13 60 59 2 52 18 30 0
XC3S200A 248 56 112 101 40 52 23 32 3
FG320
XC3S400A 251 59 112 101 42 52 24 32 0
XC3S400A FG400 311 63 142 155 46 52 26 32 0
XC3S700A 311 63 142 155 46 52 26 32 0
XC3S700A FG484 372 84 165 194 61 52 33 32 3
XC3S1400A 375 87 165 195 62 52 34 32 0
XC3S1400A FG676 502 94 227 313 67 52 38 32 17

Notes:
1. Some VREFs are on INPUT pins. See pinout tables for details.

Electronic versions of the package pinout tables and foot-
prints are available for download from the Xilinx website.
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.

http://www.xilinx.com/support/documentation/data_sheets/
s3a_pin.zip
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Package Overview

Table 60 shows the six low-cost, space-saving production package styles for the Spartan-3A family.

Table 60: Spartan-3A Family Package Options

Package | Leads Type Maximum | Lead Pitch | Body Area | Height | Mass(®)
vVQ100/VQG100 100 | Very Thin Quad Flat Pack (VQFP) 68 0.5 14x14 1.20 0.6
TQ144 / TQG144 144 | Thin Quad Flat Pack (TQFP) 108 0.5 20x 20 1.60 1.4
FT256 / FTG256 256 | Fine-pitch Thin Ball Grid Array (FBGA) 195 1.0 17 x17 1.55 0.9
FG320 / FGG320 320 | Fine-pitch Ball Grid Array (FBGA) 251 1.0 19x19 2.00 1.4
FG400 / FGG400 400 | Fine-pitch Ball Grid Array (FBGA) 311 1.0 21 x21 2.43 2.2
FG484 / FGG484 484 | Fine-pitch Ball Grid Array (FBGA) 375 1.0 23 x23 2.60 2.2
FG676 / FGG676 676 | Fine-pitch Ball Grid Array (FBGA) 502 1.0 27 x 27 2.60 3.4

Notes:
1. Package mass is £10%.

Each package style is available in an environmentally
friendly lead-free (Pb-free) option. The Pb-free packages
include an extra ‘G’ in the package style name. For example,
the standard “CS484” package becomes “CSG484” when
ordered as the Pb-free option. The mechanical dimensions
of the standard and Pb-free packages are similar, as shown
in the mechanical drawings provided in Table 61.

For additional package information, see UG112: Device
Package User Guide.

Mechanical Drawings

Detailed mechanical drawings for each package type are
available from the Xilinx web site at the specified location in
Table 61.

Material Declaration Data Sheets (MDDS) are also available
on the Xilinx web site for each package.

Table 61: Xilinx Package Documentation

Package Drawing MDDS
vQ100 Package Drawing PK173_VQ100
VQG100 PK130_VQG100
TQ144 Package Drawing PK169_TQ144
TQG144 PK126_TQG144
FT256 Package Drawing PK158_FT256
FTG256 PK115_FTG256
FG320 Package Drawing PK152_FG320
FGG320 PK106_FGG320
FG400 Package Drawing PK182_FG400
FGG400 PK108_FGG400
FG484 Package Drawing PK183_FG484
FGG484 PK110_FGG484
FG676 Package Drawing PK155_FG676
FGG676 PK111_FGG676
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User I/Os by Bank

Table 64 indicates how the 68 available user-I/O pins are
distributed between the four 1/0 banks on the VQ100

package.

Table 64: User I/Os Per Bank for the XC3S50A and XC3S200A in the VQ100 Package

All Possible I/O Pins by Type
P?dkage 1/0 Bank Maximum I/O vy
ge Vo INPUT DUAL VREF
Top 0 15 3 1 1 3 7
Right 1 13 0 0 1 6
Bottom 2 26 0 19 1 4
Left 3 14 1 0 1 6
TOTAL 68 17 2 20 6 23

Footprint Migration Differences

The XC3S50A and XC3S200 have common VQ100 pinouts

except for some differences in alignment of differential 1/0

pairs.

Differential I/O Alignment Differences

Some differential 1/O pairs in the VQ100 on the XC3S50A
FPGA are aligned differently than the corresponding pairs
on the XC3S200A FPGAs, as shown in Table 65. All the
mismatched pairs are in I/O Bank 2. These differences are
indicated with the black diamond character (@) in the
footprint diagrams Figure 17 and Figure 18.

Table 65: Differential I/0 Differences in VQ100

VQ100 Pin | Bank XC3S50A XC3S200A
P29 I10_L04P_2/VS2 IO_LO3N_2/VS2
P30 I0_LO3N_2/VS1 I0_L04P_2/VS1
P33 10_L06P_2 IO_LO5N_2
P34 2 ||0_LO5N_2/D7 I0_LO6P_2/D7
P51 I0_L11N_2/DO/DIN/ | 10_L12P_2/D0/DIN/

MISO MISO
P52 10_L12P_2/D1 I0O_L11N_2/D1
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VQ100 Footprint (XC3S200A)

Note pin 1 indicator in top-left corner and logo orientation.
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Figure 18: VQ100 Package Footprint - XC3S200A (Top View)

17 I/O: Unrestricted, general-purpose 20 DUAL: Configuration pins, then 6 VREF: User 1/O or input voltage
user I/O possible user I/O reference for bank

2 INPUT: Unrestricted, 23 CLK: User I/O, input, or global VCCO: Output voltage supply for
general-purpose input pin buffer input bank

2 CONFIG: Dedicated configuration 4 JTAG: Dedicated JTAG port pins 4 VCCINT: Internal core supply
pins voltage (+1.2V)

0 N.C.: Not connected - GND: Ground 3 VCCAUX: Auxiliary supply voltage
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Pinout Descriptions

User I/Os by Bank

Table 67 indicates how the 108 available user-I/O pins are
distributed between the four I/O banks on the TQ144
package. The AWAKE pin is counted as a dual-purpose 1/O.

Table 67: User I/Os Per Bank for the XC3S50A in the TQ144 Package

All Possible I/O Pins by Type
P?dkage 1/0 Bank Maximum I/O vy
ge Vo INPUT DUAL VREF
Top 0 27 14 1 1 3 8
Right 1 25 11 0 4 2 8
Bottom 2 30 2 0 21 1 6
Left 3 26 15 1 0 2 8
TOTAL 108 42 2 26 8 30

Footprint Migration Differences

The XC3S50A FPGA is the only Spartan-3A device offered
in the TQ144 package.
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FT256 Footprint (XC3S700A, XC3S1400A)
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Figure 22: XC3S700A and XC3S1400A FT256 Package Footprint (Top View)

59 1/0: Unrestricted,
general-purpose user 1/O

2 INPUT: Unrestricted,
general-purpose input pin

2 CONFIG: Dedicated
configuration pins

0 N.C.: Not connected

port pin

50

] TSI

S

DUAL: Configuration, then
possible user I/O

CLK: User I/O, input, or
global buffer input

JTAG: Dedicated JTAG

GND: Ground

18

supply for bank

10

voltage

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

VCCO: Output voltage

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins
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Table 77: Spartan-3A FG320 Pinout(Continued)

Table 77: Spartan-3A FG320 Pinout(Continued)

FG320 FG320
Bank Pin Name Ball Type Bank Pin Name Ball Type

2 I0_LO2N_2/CSO_B V3 DUAL 2 I0_L21P_2 Vi4 I/0
2 I0_L02P_2/M2 V2 DUAL 2 I0_L22N_2/D1 uts DUAL
2 IO_LO3N_2/VS2 U4 DUAL 2 10_L22P_2/D2 V15 DUAL
2 I0_LO3P_2/RDWR_B T4 DUAL 2 I0_L23N_2 T15 I/O
2 I0O_LO4N_2 T5 /0 2 I0_L23P_2 R14 IO
2 I0_L04P_2 R5 I/0 2 I0_L24N_2/CCLK u16 DUAL
2 IO_LO5N_2/VS0 V5 DUAL 2 I0_L24P_2/D0O/DIN/MISO V16 DUAL
2 I0_LO5P_2/VSH V4 DUAL 2 IP_2 M8 INPUT
2 IO_LO6N_2 ue I/0 2 IP_2 M9 INPUT
2 I0_LO6P_2 T6 I/0 2 IP_2 M12 INPUT
2 IO_LO7N_2 P8 I/0 XC3S400A: 1P_2

2 XC3S200A:NC. () N7 | INPUT
2 I0_LO7P_2 N8 I/0

2 IP_2 N9 INPUT
2 I0_LO8N_2/D6 T7 DUAL

2 IP_2 N11 INPUT
2 I0_L08P_2/D7 R7 DUAL

2 IP_2 R6 INPUT
2 IO_LO9N_2 R9 I/0

2 IP_2/VREF_2 M11 VREF
2 IO_LO9P_2 T8 I/0

2 IP_2/VREF_2 N10 VREF
2 IO_L10N_2/D4 V6 DUAL

2 IP_2/VREF_2 P6 VREF
2 I0_L10P_2/D5 u7 DUAL

2 IP_2/VREF_2 P7 VREF
2 I0_L11N_2/GCLK13 V8 GCLK

2 IP_2/VREF_2 P9 VREF
2 I0_L11P_2/GCLK12 us GCLK

2 IP_2/VREF_2 P13 VREF
2 I0_L12N_2/GCLK15 V9 GCLK

5 XC3S400A: |IP_2/VREF_2 P14 VREF
2 I0_L12P_2/GCLK14 U9 GCLK XC3S200A: N.C. (#)
2 IO_L13N_2/GCLK1 T10 GCLK 2 VCCO 2 P11 VCCO
2 I0_L13P_2/GCLKO u1o GCLK 2 VCCO_2 RS VCCO
2 I0_L14N_2/GCLK3 uii GCLK 2 VCCO_2 us VCCO
2 I0_L14P_2/GCLK2 Vi1 GCLK 2 VCCO 2 ui4 VCCO
2 IO_L15N_2 R10 I/0 3 IO_LO1N_3 C1 I/O
2 IO_L15P_2 P10 I/0 3 IO_LO1P_3 C2 I/O
2 I0_L16N_2/MOSI/CSI_B T11 DUAL 3 IO_LO2N_3 B1 I/O
2 I0_L16P_2 R11 1/0 3 I0_LO2P_3 B2 Vo)
2 IO_L17N_2 V13 I/0 3 IO_LO3N_3 D2 I/O
2 I0_L17P_2 ui2 I/0 3 IO_LO3P_3 D3 I/O
2 I0_L18N_2/DOUT Ui13 DUAL 3 IO_LO5N_3 G5 I/O
2 |I10_L18P_2/AWAKE T2 | 3  |10_L05P_3 F5 Vo

3 IO_LO6N_3 E3 I/O
2 IO_L19N_2 P12 I/0

3 IO_LO6P_3 F4 I/0
2 IO_L19P_2 N12 I/0

3 IO_LO7N_3 E1 I/O
2 IO_L20N_2/D3 R13 DUAL

3 I0_LO7P_3 D1 I/O
2 I0_L20P_2/INIT_B T13 DUAL

3 IO_LO9N_3 G4 I/0
2 I0_L21N_2 T14 I/0

3 [0_LO9P_3 F3 I/0
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Table 81: Spartan-3A FG400 Pinout(Continued)

Table 81: Spartan-3A FG400 Pinout(Continued)

FG400 FG400
Bank Pin Name Ball Type Bank Pin Name Ball Type
1 IP_1/VREF_1 N14 VREF 2 I0_LO9N_2/VS0 W6 DUAL
1 IP_LO4N_1/VREF_1 P15 VREF 2 I0_LO9P_2/VS1 V6 DUAL
1 IP_LO4P_1 P14 INPUT 2 IO_L10ON_2 Y7 I/0
1 IP_L11N_1/VREF_1 M15 VREF 2 IO_L10P_2 Y6 I/0
1 IP_L11P_1 M16 INPUT 2 IO_L11N_2 U9 I/O
1 IP_L15N_1 M13 INPUT 2 I0_L11P_2 T9 I/0
1 IP_L15P_1/VREF_1 M14 VREF 2 I0_L12N_2/D6 w8 DUAL
1 IP_L19N_1 L13 INPUT 2 I0_L12P_2/D7 V7 DUAL
1 IP_L19P_1 L14 INPUT 2 IO_L13N_2 V9 I/0
1 IP_L23N_1 K14 INPUT 2 IO_L13P_2 V8 I/0
1 IP_L23P_1/VREF_1 K15 VREF 2 I0_L14N_2/D4 T10 DUAL
1 IP_L27N_1 J15 INPUT 2 I0_L14P_2/D5 uio DUAL
1 IP_L27P_1 J16 INPUT 2 IO_L15N_2/GCLK13 Y9 GCLK
1 IP_L31N_1 J13 INPUT 2 I0_L15P_2/GCLK12 W9 GCLK
1 IP_L31P_1/VREF_1 J14 VREF 2 I0_L16N_2/GCLK15 W10 GCLK
1 IP_L35N_1 H14 INPUT 2 I0_L16P_2/GCLK14 V10 GCLK
1 IP_L35P_1 H15 INPUT 2 I0_L17N_2/GCLK1 V11 GCLK
1 IP_L39N_1 G14 INPUT 2 I0_L17P_2/GCLKO Y11 GCLK
1 IP_L39P_1/VREF_1 G15 VREF 2 IO_L18N_2/GCLK3 V12 GCLK
1 VCCO_1 D19 VCCO 2 I0_L18P_2/GCLK2 uii GCLK
1 VCCO_1 H16 VCCO 2 IO_L19N_2 R12 I/O
1 VCCO_1 K19 VCCO 2 IO_L19P_2 T12 I/O
1 VCCO_1 N16 VCCO 2 IO_L20N_2/MOSI/CSI_B W12 DUAL
1 VCCO_1 T19 VCCO 2 I0_L20P_2 Y12 I/0
2 IO_LO1N_2/MO V4 DUAL 2 IO_L21N_2 W13 I/O
2 I0_LO1P_2/M1 u4 DUAL 2 I0_L21P_2 Y13 I/O
2 IO_LO2N_2/CSO_B Y2 DUAL 2 I0_L22N_2/DOUT V13 DUAL
2 I0_L02P_2/M2 W3 DUAL 2 10_L22P_2/AWAKE u13 PWR
MGMT

2 IO_LO3N_2 W4 IO

2 IO_L23N_2 R13 I/0
2 I0_LO3P_2 Y3 I/O

2 I0_L23P_2 T13 I/O
2 IO_LO4N_2 R7 IO

2 I0_L24N_2/D3 W14 DUAL
2 I0_L04P_2 T6 I/0

2 I0_L24P_2/INIT_B Y14 DUAL
2 IO_LO5N_2 us I/O

2 IO_L25N_2 T14 I/O
2 IO_LO5P_2 V5 I/0

2 I0_L25P_2 Vi4 I/0
2 IO_LOBN_2 U6 I/0

2 10_L26N_2/D1 V15 DUAL
2 I0_LO6P_2 T7 I/0

2 10_L26P_2/D2 Y15 DUAL
2 I0_LO7N_2/VS2 u7 DUAL

2 I0_L27N_2 T15 I/O
2 I0_L07P_2/RDWR_B T8 DUAL

2 I0_L27P_2 u1s I/0
2 IO_LO8N_2 Y5 I/O

2 IO_L28N_2 W16 I/O
2 IO_L08P_2 Y4 IO
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Bank 0

12 13 14 15 16 17 18 19 Right Half of FG400

/o /o /o o /o Package (Top View)
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RHCLKS  RHCLK3

/0
L17N_1
RHCLK1

INPUT

/O
L18P_2
GCLK2

/O
L17N_2
GCLK1

Bank 2

DS529-4_04_012009

108 www.Xilinx.com DS529-4 (v2.0) August 19, 2010


http://www.xilinx.com

Pinout Descriptions & XILINX.

Table 83: Spartan-3A FG484 Pinout(Continued) Table 83: Spartan-3A FG484 Pinout(Continued)
FG484 FG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_L30P_0O E9 I/0 1 I0_LO1P_1/HDC AA22 DUAL
0 IO_L31N_O B4 I/0 1 I0_LO2N_1/LDCO w20 DUAL
0 I0O_L31P_0 A4 I/0 1 10_L02P_1/LDC1 w19 DUAL
0 I0O_L32N_0 D5 I/0 1 I0_LO3N_1/A1 T18 DUAL
0 I0_L32P_0 C5 I/O 1 I0_LO3P_1/A0 T17 DUAL
0 IO_L33N_0 B3 I/0 1 I0_LO5N_1 w21 /0
0 I0_L33P_0 A3 I/0 1 I0_LO5P_1 Y22 1/0
0 I0_L34N_0 F8 I/O 1 10_LO6N_1 V20 I/0
0 I0_L34P_0 E7 I/0 1 I0_LO6P_1 V19 1/0
0 IO_L35N_0 E6 I/0 1 I0_LO7N_1 V22 /0
0 I0_L35P_0 F7 I/0 1 10_LO7P_1 w22 1/0
0 I0_L36N_0/PUDC_B A2 DUAL 1 I0_LO9N_1 u21 /0
0 I0_L36P_0/VREF_0 B2 VREF 1 I0_LO9P_1 u22 1/0
0 IP_0 E16 INPUT 1 I0O_L10N_1 u19 I/0
0 IP_0 E8 INPUT 1 I0_L10P_1 u20 /0
0 IP_0 F10 INPUT 1 I0O_L11N_1 T22 1/0
0 IP_0 F12 INPUT 1 I0_L11P_1 T20 1/0
0 IP_0 F16 INPUT 1 I0_L13N_1 T19 1/0
0 IP_0 G10 INPUT 1 I0_L13P_1 R20 1/0
0 IP_0 G11 INPUT 1 I0_L14N_A1 R22 1/0
0 IP_0 G12 INPUT 1 I0_L14P_1 R21 1/0
0 IP_0 G13 INPUT 1 I0_L15N_1/VREF_1 p22 VREF
0 IP_0 G114 INPUT 1 I0_L15P_1 P20 1/0
0 IP_O G15 INPUT 1 I0_L17N_1/A3 P18 DUAL
0 IP_0 G16 INPUT 1 I0_L17P_1/A2 R19 DUAL
0 IP_0O G7 INPUT 1 I0_L18N_1/A5 N21 DUAL
0 IP_0O G9 INPUT 1 I0_L18P_1/A4 N22 DUAL
0 IP_0 H10 INPUT 1 IO_L19N_1/A7 N19 DUAL
0 IP_0 H13 INPUT 1 I0_L19P_1/A6 N20 DUAL
0 IP_0 H14 INPUT 1 I0_L20N_1/A9 N17 DUAL
0 IP_O/VREF_0 G8 VREF 1 I0_L20P_1/A8 N18 DUAL
0 IP_O/VREF_0 H12 VREF 1 10_L21N_1/RHCLK1 L22 RHCLK
0 IP_O/VREF_0 H9 VREF 1 10_L21P_1/RHCLKO M22 RHCLK
0 VCCO_0 B10 VCCO 1 I0_L22N_1/TRDY1/RHCLK3 L20 RHCLK
0 VCCO_0 B14 VCCO 1 10_L22P_1/RHCLK2 L21 RHCLK
0 VCCO_0 B18 VCCO 1 10_L24N_1/RHCLK5 M20 RHCLK
0 VCCO_0 B5 VCCO 1 I0_L24P_1/RHCLK4 M18 RHCLK
0 VCCO_0 F14 VCCO 1 I0_L25N_1/RHCLK?7 K19 RHCLK
0 VCCO_0 F9 VCCO 1 10_L25P_1/IRDY 1/RHCLK6 K20 RHCLK
1 IO_LO1N_1/LDC2 Y21 DUAL 1 I0_L26N_1/A11 J22 DUAL
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Table 83: Spartan-3A FG484 Pinout(Continued)

FG484
Bank Pin Name Ball Type
VCCAUX | DONE Y19 | CONFIG
VCCAUX | PROG_B C4 CONFIG
VCCAUX | TCK A21 JTAG
VCCAUX | TDI F5 JTAG
VCCAUX | TDO E19 JTAG
VCCAUX | TMS D4 JTAG
VCCAUX | VCCAUX D12 | VCCAUX
VCCAUX | VCCAUX E18 | VCCAUX
VCCAUX | VCCAUX E5 VCCAUX
VCCAUX | VCCAUX H11 | VCCAUX
VCCAUX | VCCAUX L4 VCCAUX
VCCAUX | VCCAUX M19 | VCCAUX
VCCAUX | VCCAUX P11 | VCCAUX
VCCAUX | VCCAUX V18 | VCCAUX
VCCAUX | VCCAUX V5 VCCAUX
VCCAUX | VCCAUX W11 | VCCAUX
VCCINT | VCCINT J10 VCCINT
VCCINT | VCCINT J12 VCCINT
VCCINT | VCCINT K11 VCCINT
VCCINT | VCCINT K13 | VCCINT
VCCINT | VCCINT K9 VCCINT
VCCINT | VCCINT L10 VCCINT
VCCINT | VCCINT L12 VCCINT
VCCINT | VCCINT L14 VCCINT
VCCINT | VCCINT M11 VCCINT
VCCINT | VCCINT M13 | VCCINT
VCCINT | VCCINT M9 VCCINT
VCCINT | VCCINT N10 | VCCINT
VCCINT | VCCINT N12 | VCCINT
VCCINT | VCCINT N14 | VCCINT
VCCINT | VCCINT P13 | VCCINT
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Table 87: Spartan-3A FG676 Pinout(Continued)

Table 87: Spartan-3A FG676 Pinout(Continued)

FG676 FG676
Bank Pin Name Ball Type Bank Pin Name Ball Type
1 10_L53P_1 L20 I/0 1 IP_L48P_1 H23 INPUT
1 10_L54N_1 F24 I/0 1 IP_L52N_1/VREF_1 G25 VREF
1 10_L54P_1 F25 I/0 1 IP_L52P_1 G26 INPUT
1 I0_L55N_1 L17 I/0 1 IP_L65N_1 B25 INPUT
1 10_L55P_1 L18 I/0 1 IP_L65P_1/VREF_1 B26 VREF
1 10_L56N_1 F23 I/0 1 VCCO_1 AB25 | VCCO
1 10_L56P_1 E24 I/0 1 VCCO_1 E25 VCCO
1 I0_L57N_1 K18 I/0 1 VCCO_1 H22 VCCO
1 10_L57P_1 K19 I/0 1 VCCO_1 L19 VCCO
1 10_L58N_1 G22 I/0 1 VCCO_1 L25 VCCO
1 10_L58P_1/VREF_1 F22 VREF 1 VCCO_1 N22 VCCO
1 I0_L59N_1 J20 I/0 1 VCCO_1 T19 VCCO
1 10_L59P_1 J19 I/0 1 VCCO_1 T25 VCCO
1 I0_L60N_1 D26 I/0 1 VCCO_1 W22 VCCO
1 10_L60P_1 E26 I/0 2 10_LO1N_2/M0 AD4 DUAL
1 I0_L61N_1 D24 I/0 2 10_LO1P_2/M1 AC4 DUAL
1 10_L61P_1 D25 I/0 2 I0_L02N_2/CSO_B AA7 DUAL
1 10_L62N_1/A21 H21 DUAL 2 10_L02P_2/M2 Y7 DUAL
1 10_L62P_1/A20 J21 DUAL 2 I0_LO5N_2 Y9 I/O
1 10_L63N_1/A23 C25 DUAL 2 10_L05P_2 W9 I/0
1 10_L63P_1/A22 C26 DUAL 2 I0_LO6N_2 AF3 I/O
1 10_L64N_1/A25 G21 DUAL 2 10_L06P_2 AE3 I/0
1 10_L64P_1/A24 H20 DUAL 2 I0_LO7N_2 AF4 I/O
1 IP_L16N_1 Y26 INPUT 2 10_LO7P_2 AE4 I/O
1 IP_L16P_1 W25 INPUT 2 I0_LO8N_2 AD6 I/O
1 IP_L20N_1/VREF_1 V26 VREF 2 10_L08P_2 AC6 I/0
1 IP_L20P_1 W26 INPUT 2 I0_LO9N_2 W10 I/0
1 IP_L24N_1/VREF_1 uU26 VREF 2 10_L0O9P_2 V10 I/0
1 IP_L24P_1 u25 INPUT 2 I0_L10N_2 AE6 I/0
1 IP_L28N_1 R24 INPUT 2 I0_L10P_2 AF5 I/O
1 IP_L28P_1/VREF_1 R23 VREF 2 I0_L11N_2 AE7 I/O
1 IP_L32N_1 N25 INPUT 2 I0_L11P_2 AD7 I/O
1 IP_L32P_1 N26 INPUT 2 I0_L12N_2 AA10 I/O
1 IP_L36N_1 N23 INPUT 2 10_L12P_2 Y10 I/0
1 IP_L36P_1/VREF_1 M24 VREF 2 I0_L13N_2 ut1 I/O
1 IP_L40N_1 L23 INPUT 2 I0_L13P_2 V11 I/O
1 IP_L40P_1 K24 INPUT 2 I0_L14N_2 AB7 I/0
1 IP_L44N_1 H25 INPUT 2 10_L14P_2 AC8 I/0
1 IP_L44P_1/VREF_1 H26 VREF 2 I0_L15N_2 AC9 I/O
1 IP_L48N_1 H24 INPUT 2 I0_L15P_2 AB9 I/0
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Pinout Descriptions

FG676 Footprint

Left Half of FG676
Package (Top View)

1/0: Unrestricted,

313 general-purpose user /0

INPUT: Unrestricted,

67 general-purpose input pin

DUAL: Configuration pins,

51 then possible user I/O

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins

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

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

o CONFIG: Dedicated
configuration pins

38

4 JTAG: Dedicated JTAG
port pins

GND: Ground
VCCO: Output voltage
supply for bank
o3 VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply
voltage

14

N.C.: Not connected
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Figure 27: FG676 Package Footprint (Top View)
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