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Introduction

This data sheet module describes the various pins on a
Spartan™-3 FPGA and how they connect to the supported
component packages.

* The Pin Types section categorizes all of the FPGA
pins by their function type.

e The Pin Definitions section provides a top-level
description for each pin on the device.

e The Detailed, Functional Pin Descriptions section
offers significantly more detail about each pin,
especially for the dual- or special-function pins used
during device configuration.

e Some pins have associated behavior that is controlled
by settings in the configuration bitstream. These
options are described in the Bitstream Options
section.

e The Package Overview section describes the various
packaging options available for Spartan-3 FPGAs.
Detailed pin list tables and footprint diagrams are
provided for each package solution.

Pin Descriptions

Pin Types

A majority of the pins on a Spartan-3 FPGA are gen-
eral-purpose, user-defined I/O pins. There are, however, up
to 12 different functional types of pins on Spartan-3 pack-
ages, as outlined in Table 1. In the package footprint draw-
ings that follow, the individual pins are color-coded
according to pin type as in the table.

Table 1: Types of Pins on Spartan-3 FPGAs

Type/
Color
Code Description Pin Name(s) in Type
I/0 Unrestricted, general-purpose user-1/0 pin. Most pins can be 10,
paired together to form differential I/Os. 10_Lxxy_#
DUAL Dual-purpose pin used in some configuration modes during the | 10_Lxxy_#/DIN/DO, I0_Lxxy_#/D1,
configuration process and then usually available as a user I/O I0_Lxxy_#/D2, 10_Lxxy_#/D3,
after configuration. If the pin is not used during configuration, this | 10_Lxxy_#/D4, 10_Lxxy_#/D5,
pin behaves as an I/O-type pin. There are 12 dual-purpose I0_Lxxy_#/D6, I0_Lxxy_#/D7,
configuration pins on every package. IO_Lxxy_#/CS_B, 10_Lxxy_#/RDWR_B,
I0_Lxxy_#/BUSY/DOUT,
IO_Lxxy_#/INIT_B
CONFIG | Dedicated configuration pin. Not available as a user-I/O pin. CCLK, DONE, M2, M1, M0, PROG_B,
Every package has seven dedicated configuration pins. These | HSWAP_EN
pins are powered by VCCAUX.

Dedicated JTAG pin. Not available as a user-1/O pin. Every
package has four dedicated JTAG pins. These pins are powered
by VCCAUX.

TDI, TMS, TCK, TDO

other VREF pins in the same bank, provides a reference voltage
input for certain 1/O standards. If used for a reference voltage

within a bank, all VREF pins within the bank must be connected.

DCI Dual-purpose pin that is either a user-1/0O pin or used to calibrate | IO/VRN_#
output buffer impedance for a specific bank using Digital I0_Lxxy_ #/VRN_#
Controlled Impedance (DCI). There are two DCI pins per I/O IO/VRP_#
bank. IO0_Lxxy_#/VRP_#
VREF Dual-purpose pin that is either a user-I/O pin or, along with all IO/VREF_#

10_Lxxy_#/VREF_#
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Table 1: Types of Pins on Spartan-3 FPGAs (Continued)

Type/
Color

Code Description

Pin Name(s) in Type

GND Dedicated ground pin. The number of GND pins depends on the

package used. All must be connected.

GND

Dedicated auxiliary power supply pin. The number of VCCAUX
pins depends on the package used. All must be connected to
+2.5V.

VCCAUX

Dedicated internal core logic power supply pin. The number of
VCCINT pins depends on the package used. All must be
connected to +1.2V.

VCCINT

Dedicated I/O bank, output buffer power supply pin. Along with
other VCCO pins in the same bank, this pin supplies power to the
output buffers within the I/O bank and sets the input threshold
voltage for some 1/O standards.

VCCO_#

CP132 and TQ144 Packages Only:
VCCO_LEFT, VCCO_TORP,
VCCO_RIGHT, VCCO_BOTTOM

Dual-purpose pin that is either a user-1/O pin or an input to a
specific global buffer input. Every package has eight dedicated
GCLK pins.

I0_Lxxy_#/GCLKO, I0_Lxxy_#/GCLK1,
I0_Lxxy_#/GCLK2, I0_Lxxy_#/GCLKS3,
I0_Lxxy_#/GCLK4, I0_Lxxy_#/GCLKS5,
I0_Lxxy_#/GCLK®6, 10_Lxxy_#/GCLK7

This package pin is not connected in this specific
device/package combination but may be connected in larger
devices in the same package.

N.C.

Notes:
1. # =1/0 bank number, an integer between 0 and 7.

I/Os with Lxxy_# are part of a differential output pair. ‘L indi-
cates differential output capability. The “xx” field is a
two-digit integer, unique to each bank that identifies a differ-
ential pin-pair. The ‘y’ field is either ‘P’ for the true signal or
‘N’ for the inverted signal in the differential pair. The ‘# field

is the I/O bank number. \
mation.

Pin Definitions

Table 2 provides a brief description of each pin listed in the
Spartan-3 pinout tables and package footprint diagrams.
Pins are categorized by their pin type, as listed in Table 1.
See Detailed, Functional Pin Descriptions for more infor-
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Table 2: Spartan-3 Pin Definitions

Pin Name

Direction

Description

I/O: General-purpose 1/O pins

I/0 User-defined as input, User I/O:
output, bidirectional, Unrestricted single-ended user-1/O pin. Supports all I/O standards
three-state output, except the differential standards.
open-drain output,
open-source output
1/O_Lxxy_# User-defined as input, User I/O, Half of Differential Pair:

output, bidirectional,
three-state output,
open-drain output,
open-source output

Unrestricted single-ended user-1/0 pin or half of a differential pair.
Supports all I/O standards including the differential standards.

DUAL: Dual-purpose configuration pins

10_Lxxy_#/DIN/DQ,
10_Lxxy_#/D1,
10_Lxxy_#/D2,
10_Lxxy_#/D3,
10_Lxxy_#/D4,
10_Lxxy_#/D5,
10_Lxxy_#/D6,
10_Lxxy_#/D7

Input during configuration

Possible bidirectional I/O
after configuration if
SelectMap port is retained

Otherwise, user I/O after
configuration

Configuration Data Port:

In Parallel (SelectMAP) modes, DO-D7 are byte-wide configuration
data pins. These pins become user I/Os after configuration unless
the SelectMAP port is retained via the Persist bitstream option.

In Serial modes, DIN (D0) serves as the single configuration data
input. This pin becomes a user I/O after configuration unless
retained by the Persist bitstream option.

10_Lxxy_#/CS_B

Input during Parallel mode
configuration

Possible input after
configuration if SelectMap
port is retained

Otherwise, user I/O after
configuration

Chip Select for Parallel Mode Configuration:

In Parallel (SelectMAP) modes, this is the active-Low Chip Select
signal. This pin becomes a user I/O after configuration unless the
SelectMAP port is retained via the Persist bitstream option.

10_Lxxy_#/RDWR_B

Input during Parallel mode
configuration

Possible input after
configuration if SelectMap
port is retained

Otherwise, user I/O after
configuration

Read/Write Control for Parallel Mode Configuration:

In Parallel (SelectMAP) modes, this is the active-Low Write
Enable, active-High Read Enable signal. This pin becomes a user
I/O after configuration unless the SelectMAP port is retained via
the Persist bitstream option.

10_Lxxy_#/
BUSY/DOUT

Output during configuration

Possible output after
configuration if SelectMap
port is retained

Otherwise, user I/O after
configuration

Configuration Data Rate Control for Parallel Mode, Serial Data
Output for Serial Mode:

In Parallel (SelectMAP) modes, BUSY throttles the rate at which
configuration data is loaded. This pin becomes a user 1/O after
configuration unless the SelectMAP port is retained via the Persist
bitstream option.

In Serial modes, DOUT provides preamble and configuration data
to downstream devices in a multi-FPGA daisy-chain. This pin
becomes a user I/O after configuration.
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Table 2: Spartan-3 Pin Definitions (Continued)

Pin Name

Direction

Description

10_Lxxy_#/INIT_B

Bidirectional (open-drain)
during configuration

User 1/O after configuration

Initializing Configuration Memory/Detected Configuration Error:

When Low, this pin indicates that configuration memory is being
cleared. When held Low, this pin delays the start of configuration.
After this pin is released or configuration memory is cleared, the
pin goes High. During configuration, a Low on this output indicates
that a configuration data error occurred. This pin becomes a user
I/O after configuration.

DCI: Digitally Controlled Impedance reference resistor input pins

10_Lxxy_#/VRN_#or
IO/VRN_#

Input when using DCI
Otherwise, same as I/0O

DCI Reference Resistor for NMOS I/O Transistor (per bank):

If using DCI, a 1% precision impedance-matching resistor is
connected between this pin and the VCCO supply for this bank.
Otherwise, this pin is a user 1/O.

10_Lxxy_#/VRP_# or
IO/VRP_#

10_Lxxy_#/GCLKO,
10_Lxxy_#/GCLK1,
10_Lxxy_#/GCLK2,
10_Lxxy_#/GCLKS,
10_Lxxy_#/GCLK4,
10_Lxxy_#/GCLKS5,
10_Lxxy_#/GCLK®,
10_Lxxy_#/GCLK7

Input when using DCI
Otherwise, same as I/0O

GCLK: Global clock buffer inputs

Input if connected to global
clock buffers

Otherwise, same as I/O

DCI Reference Resistor for PMOS I/O Transistor (per bank):

If using DCI, a 1% precision impedance-matching resistor is
connected between this pin and the ground supply. Otherwise, this
pin is a user /0.

Global Buffer Input:

Direct input to a low-skew global clock buffer. If not connected to a
global clock buffer, this pin is a user I/O.

VREF: I/O bank input reference voltage pins

10_Lxxy_#/VREF_#
or
IO/VREF_#

Voltage supply input when
VREF pins are used within a
bank.

Otherwise, same as I/O

Input Buffer Reference Voltage for Special I/O Standards (per
bank):

If required to support special I/O standards, all the VREF pins
within a bank connect to a input threshold voltage source.

If not used as input reference voltage pins, these pins are available
as individual user-1/O pins.

CONFIG: Dedicated configuration pins

CCLK Input in Slave configuration | Configuration Clock:
modes The configuration clock signal synchronizes configuration data.
Output in Master
configuration modes
PROG_B Input Program/Configure Device:
Active Low asynchronous reset to configuration logic. Asserting
PROG_B Low for an extended period delays the configuration
process. This pin has an internal pull-up resistor during
configuration.
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Table 2: Spartan-3 Pin Definitions (Continued)

Pin Name

Direction

Description

DONE

Bidirectional with open-drain
or totem-pole Output

Configuration Done, Delay Start-up Sequence:

A Low-to-High output transition on this bidirectional pin signals the
end of the configuration process.

The FPGA produces a Low-to-High transition on this pin to
indicate that the configuration process is complete. The DriveDone
bitstream generation option defines whether this pin functions as
a totem-pole output that actively drives High or as an open-drain
output. An open-drain output requires a pull-up resistor to produce
a High logic level. The open-drain option permits the DONE lines
of multiple FPGAs to be tied together, so that the common node
transitions High only after all of the FPGAs have completed
configuration. Externally holding the open-drain output Low delays
the start-up sequence, which marks the transition to user mode.

MO, M1, M2

Input

Configuration Mode Selection:

These inputs select the configuration mode. The logic levels
applied to the mode pins are sampled on the rising edge of INIT_B.
See Table 7.

HSWAP_EN

JTAG: JTAG interface

Input

pins

Disable Pull-up Resistors During Configuration:

A Low on this pin enables pull-up resistors on all pins that are not
actively involved in the configuration process. A High value
disables all pull-ups, allowing the non-configuration pins to float.

TCK Input JTAG Test Clock:
The TCK clock signal synchronizes all JTAG port operations.
TDI Input JTAG Test Data Input:
TDI is the serial data input for all JTAG instruction and data
registers.
T™MS Input JTAG Test Mode Select:
The serial TMS input controls the operation of the JTAG port.
TDO Output JTAG Test Data Output:

TDO is the serial data output for all JTAG instruction and data
registers.

VCCINT: Internal core

VCCO_# Supply Power Supply for Output Buffer Drivers (per bank):

These pins power the output drivers within a specific I/O bank.
VCCAUX: Auxiliary voltage supply pins
VCCAUX Supply Power Supply for Auxiliary Circuits:

voltage supply pins

+2.5V power pins for auxiliary circuits, including the Digital Clock
Managers (DCMs), the dedicated configuration pins (CONFIG),
and the dedicated JTAG pins. All VCCAUX pins must be
connected.

VCCINT Supply Power Supply for Internal Core Logic:
+1.2V power pins for the internal logic. All pins must be connected.
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Table 2: Spartan-3 Pin Definitions (Continued)

Pin Name Direction

Description

GND: Ground supply pins

GND Supply

Ground:

Ground pins, which are connected to the power supply’s return
path. All pins must be connected.

N.C.: Unconnected package pins

N.C.

Unconnected Package Pin:
These package pins are unconnected.

Notes:

1. All unused inputs and bidirectional pins must be tied either High or Low. For unused enable inputs, apply the level that disables the
associated function. One common approach is to activate internal pull-up or pull-down resistors. An alternative approach is to

externally connect the pin to either VCCO or GND.

2. All outputs are of the totem-pole type — i.e., they can drive High as well as Low logic levels — except for the cases where “Open
Drain” is indicated. The latter can only drive a Low logic level and require a pull-up resistor to produce a High logic level.

Detailed, Functional Pin Descriptions

I/0 Type: Unrestricted, General-purpose 1/O
Pins
After configuration, 1/0O-type pins are inputs, outputs, bidi-

rectional 1/O, three-state outputs, open-drain outputs, or
open-source outputs, as defined in the application

Pins labeled "IO" support all SelectlO™ signal standards
except differential standards. A given device at most only
has a few of these pins.

A majority of the general-purpose I/O pins are labeled in the
format “IO_Lxxy_#". These pins support all SelectlO signal
standards, including the differential standards such as
LVDS, ULVDS, BLVDS, RSDS, or LDT.

For additional information, see the “IOB” section under
Functional Description (Module 2 of the Spartan-3 data sheet).

Differential Pair Labeling

A pin supports differential standards if the pin is labeled in
the format “Lxxy_#". The pin name suffix has the following
significance. Figure 1 provides a specific example showing
a differential input to and a differential output from Bank 2.

¢ ‘L indicates differential capability.

e "xx" is a two-digit integer, unique for each bank, that
identifies a differential pin-pair.

* ‘y’ is replaced by ‘P’ for the true signal or ‘N’ for the
inverted. These two pins form one differential pin-pair.

e ‘# is an integer, 0 through 7, indicating the associated
I/0O bank.

If unused, these pins are in a high impedance state. The Bit-
stream generator option UnusedPin enables a pull-up or
pull-down resistor on all unused /O pins.

Behavior from Power-On through End of Configu-
ration

During the configuration process, all pins that are not
actively involved in the configuration process are in a
high-impedance state. The HSWAP_EN input determines
whether or not pull-up resistors are enabled during configu-
ration. HSWAP_EN =0 enables the pull-up resistors.
HSWAP_EN = 1 disables the pull-up resistors allowing the
pins to float, which is the desired state for hot-swap applica-
tions.

Pair Number
Bank 0 | Bank 1
N~ o O_L{38P [2 Bank Number
o > &«
c c |O_LIB8N 2 o .
K © Positive Polarity,
o True Driver
© o I0_L39P| 2
x X
I0_L39N] 2
c S -
m o \Negative Polarity,
Bank 5 Bank 4 Inverted Driver
DS099-4_01_042303
Figure 1: Differential Pair Labelling
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DUAL Type: Dual-Purpose Configuration and
I/O Pins

These pins serve dual purposes. The user-1/O pins are tem-
porarily borrowed during the configuration process to load
configuration data into the FPGA. After configuration, these
pins are then usually available as a user I/O in the applica-
tion. If a pin is not applicable to the specific configuration
mode—controlled by the mode select pins M2, M1, and
MO—then the pin behaves as an I/O-type pin.

There are 12 dual-purpose configuration pins on every
package, six of which are part of /0 Bank 4, the other six
part of I/O Bank 5. Only a few of the pins in Bank 4 are used
in the Serial configuration modes.

See “Configuration” under Functional Description (Module 2
of the Spartan-3 data sheet).

See “Pin Behavior During Configuration, page 16”.

Serial Configuration Modes

This section describes the dual-purpose pins used during
either Master or Slave Serial mode. See Table 7 for Mode
Select pin settings required for Serial modes. All such pins
are in Bank 4 and powered by VCCO_4.

In both the Master and Slave Serial modes, DIN is the serial
configuration data input. The D1-D7 inputs are unused in
serial mode and behave like general-purpose 1/O pins.

In all the cases, the configuration data is synchronized to
the rising edge of the CCLK clock signal.

The DIN, DOUT, and INIT_B pins can be retained in the
application to support reconfiguration by setting the Persist
bitstream generation option. However, the serial modes do
not support device readback.

Table 3: Dual-Purpose Pins Used in Master or Slave Serial Mode

Pin Name Direction

Description

DIN Input Serial Data Input:

available as a user I/O.

mode.

During the Master or Slave Serial configuration modes, DIN is the serial configuration data
input, and all data is synchronized to the rising CCLK edge. After configuration, this pin is

This signal is located in Bank 4 and its output voltage determined by VCCO_4.
The BitGen option Persist permits this pin to retain its configuration function in the User

DOUT Output Serial Data Output:

In a multi-FPGA design where all the FPGAs use serial mode, connect the DOUT output of
one FPGA—in either Master or Slave Serial mode—to the DIN input of the next FPGA—in
Slave Serial mode—so that configuration data passes from one to the next, in daisy-chain
fashion. This “daisy chain” permits sequential configuration of multiple FPGAs.

This signal is located in Bank 4 and its output voltage determined by VCCO_4.

The BitGen option Persist permits this pin to retain its configuration function in the User
mode.

INIT_B

Bidirectional
(open-drain)

Initializing Configuration Memory/Configuration Error:

Just after power is applied, the FPGA produces a Low-to-High transition on this pin
indicating that initialization (i.e., clearing) of the configuration memory has finished. Before
entering the User mode, this pin functions as an open-drain output, which requires a pull-up
resistor in order to produce a High logic level. In a multi-FPGA design, tie (wire AND) the
INIT_B pins from all FPGAs together so that the common node transitions High only after
all of the FPGAs have been successfully initialized.

Externally holding this pin Low beyond the initialization phase delays the start of
configuration. This action stalls the FPGA at the configuration step just before the mode
select pins are sampled.

During configuration, the FPGA indicates the occurrence of a data (i.e., CRC) error by
asserting INIT_B Low.

This signal is located in Bank 4 and its output voltage determined by VCCO_4.

The BitGen option Persist permits this pin to retain its configuration function in the User
mode.

DS099-4 (v1.7) August 19, 2005
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I/O Bank 4 (VCCO_4) I/O Bank 5 (VCCO_5)
High Nibble Low Nibble
Configuration Data Byte DO D1 D2 D3 D4 D5 D6 D7
OxA5 = 1 0 1 0 0 1 0 1

Figure 2: Configuration Data Byte Mapping to D0-D7 Bits

Parallel Configuration Modes (SelectMAP)

This section describes the dual-purpose configuration pins
used during the Master and Slave Parallel configuration
modes, sometimes also called the SelectMAP modes. In
both Master and Slave Parallel configuration modes, DO-D7
form the byte-wide configuration data input. See Table 7 for
Mode Select pin settings required for Parallel modes.

As shown in Figure 2, DO is the most-significant bit while D7
is the least-significant bit. Bits D0-D3 form the high nibble of
the byte and bits D4-D7 form the low nibble.

In the Parallel configuration modes, both the VCCO_4 and
VCCO_5 voltage supplies are required and must both equal
the voltage of the attached configuration device, typically
either 2.5V or 3.3V.

Assert Low both the chip-select pin, CS_B, and the
read/write control pin, RDWR_B, to write the configuration
data byte presented on the D0-D7 pins to the FPGA on a
rising-edge of the configuration clock, CCLK. The order of

CS_B and RDWR_B does not matter, although RDWR_B
must be asserted throughout the configuration process. If
RDWR_B is de-asserted during configuration, the FPGA
aborts the configuration operation.

After configuration, these pins are available as general-pur-
pose user I/O. However, the SelectMAP configuration inter-
face is optionally available for debugging and dynamic
reconfiguration. To use these SelectMAP pins after configu-
ration, set the Persist bitstream generation option.

The Readback debugging option, for example, requires the
Persist bitstream generation option. During Readback
mode, assert CS_B Low, along with RDWR_B High, to read
a configuration data byte from the FPGA to the D0-D7 bus
on a rising CCLK edge. During Readback mode, DO-D7 are
output pins.

In all the cases, the configuration data and control signals
are synchronized to the rising edge of the CCLK clock sig-
nal.

www.xilinx.com
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Table 4: Dual-Purpose Configuration Pins for Parallel (SelectMAP) Configuration Modes

Pin
Name Direction Description
Do, Input during | Configuration Data Port (high nibble):
D1, configuration | colectively, the DO-D7 pins are the byte-wide configuration data port for the Parallel
gg (SelectMAP) configuration modes. Configuration data is synchronized to the rising edge of
Outputduring CCLK clock signal.
readback The D0-D3 pins are the high nibble of the configuration data byte and located in Bank 4 and
powered by VCCO_4.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.
D4, Input during | Configuration Data Port (low nibble):
DS, configuration | The D4-D7 pins are the low nibble of the configuration data byte. However, these signals are
gg located in Bank 5 and powered by VCCO_5.
Outputduring | The BitGen option Persist permits this pin to retain its configuration function in the User mode.
readback
CS_B Input Chip Select for Parallel Mode Configuration:

Assert this pin Low, together with RDWR_B to write a configuration data byte from the DO-D7
bus to the FPGA on a rising CCLK edge.

During Readback, assert this pin Low, along with RDWR_B High, to read a configuration data
byte from the FPGA to the D0-D7 bus on a rising CCLK edge.

This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

CsS_B Function
0 FPGA selected. SelectMAP inputs are valid on the next rising edge of CCLK.
1 FPGA deselected. All SelectMAP inputs are ignored.
DS099-4 (v1.7) August 19, 2005 www.xilinx.com 9
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Table 4: Dual-Purpose Configuration Pins for Parallel (SelectMAP) Configuration Modes (Continued)

Pin
Name

Direction

Description

RDWR_B

Input

Read/Write Control for Parallel Mode Configuration:

In Master and Slave Parallel modes, assert this pin Low together with CS_B to write a
configuration data byte from the D0-D7 bus to the FPGA on a rising CCLK edge. Once
asserted during configuration, RDWR_B must remain asserted until configuration is
complete.

During Readback, assert this pin High with CS_B Low to read a configuration data byte from
the FPGA to the DO-D7 bus on a rising CCLK edge.

This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

RDWR_B Function

0 If CS_B is Low, then load (write) configuration data to the FPGA.

1 This option is valid only if the Persist bitstream option is set to Yes. If CS_B is
Low, then read configuration data from the FPGA.

BUSY

Output

Configuration Data Rate Control for Parallel Mode:

In the Slave and Master Parallel modes, BUSY throttles the rate at which configuration data
is loaded. BUSY is only necessary if CCLK operates at greater than 50 MHz. Ignore BUSY
for frequencies of 50 MHz and below.

When BUSY is Low, the FPGA accepts the next configuration data byte on the next rising
CCLK edge for which CS_B and RDWR_B are Low. When BUSY is High, the FPGA ignores
the next configuration data byte. The next configuration data value must be held or reloaded
until the next rising CCLK edge when BUSY is Low. When CS_B is High, BUSY is in a high
impedance state.

BUSY Function

0 The FPGA is ready to accept the next configuration data byte.

1 The FPGA is busy processing the current configuration data byte and is not
ready to accept the next byte.

Hi-Z If CS_B is High, then BUSY is high impedance.

This signal is located in Bank 4 and its output voltage is determined by VCCO_4. The BitGen
option Persist permits this pin to retain its configuration function in the User mode.

INIT_B

Bidirectional
(open-drain)

Initializing Configuration Memory/Configuration Error (active-Low):
See description under Serial Configuration Modes, page 7.

JTAG Configuration Mode

In the JTAG configuration mode all dual-purpose configura-
tion pins are unused and behave exactly like user-I/O pins,
as shown in Table 11. See Table 7 for Mode Select pin set-
tings required for JTAG mode.

Dual-Purpose Pin I/O Standard During Configura-

tion

LVCMOS25 I/0O standard. If connected to +3.3V, then the
pins drive LVCMOS output levels and accept either LVTTL
or LVCMOS input levels.

Dual-Purpose Pin Behavior After Configuration

After the configuration process completes, these pins, if
they were borrowed during configuration, become user-1/0
pins available to the application. If a dual-purpose configu-
ration pin is not used during the configuration process—i.e.,

During configuration, the dual-purpose pins default to
CMOS input and output levels for the associated VCCO
voltage supply pins. For example, in the Parallel configura-
tion modes, both VCCO_4 and VCCO_5 are required. If
connected to +2.5V, then the associated pins conform to the

the parallel configuration pins when using serial
mode—then the pin behaves exactly like a general-purpose
I/0. See /0 Type: Unrestricted, General-purpose 1/O
Pins section above.
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RRer (1%)

(c) Split termination DS099-4_03_071304

Figure 3: DCI Termination Types

DCI: User I/O or Digitally Controlled
Impedance Resistor Reference Input

These pins are individual user-I/O pins unless one of the I/O
standards used in the bank requires the Digitally Controlled
Impedance (DCI) feature. If DCl is used, then 1% precision
resistors connected to the VRP_# and VRN_# pins match
the impedance on the input or output buffers of the I/O stan-
dards that use DCI within the bank.

The ‘# character in the pin name indicates the associated
I/O bank and is an integer, 0 through 7.

There are two DCI pins per I/O bank, except in the CP132
and TQ144 packages, which do not have any DCI inputs for
Bank 5.

VRP and VRN Impedance Resistor Reference
Inputs

The 1% precision impedance-matching resistor attached to
the VRP_# pin controls the pull-up impedance of PMOS
transistor in the input or output buffer. Consequently, the
VRP_# pin must connect to ground. The ‘P’ character in
“VRP” indicates that this pin controls the I/O buffers PMOS
transistor impedance. The VRP_# pin is used for both single
and split termination.

The 1% precision impedance-matching resistor attached to
the VRN_# pin controls the pull-down impedance of NMOS
transistor in the input or output buffer. Consequently, the
VRN_# pin must connect to VCCO. The ‘N’ character in
“VYRN” indicates that this pin controls the 1/O buffer's NMOS
transistor impedance. The VRN_# pin is only used for split
termination.

Each VRN or VRP reference input requires its own resistor.
A single resistor cannot be shared between VRN or VRP
pins associated with different banks.

During configuration, these pins behave exactly like
user-1/0 pins. The associated DCI behavior is not active or
valid until after configuration completes.

See “Digitally Controlled Impedance (DCI)” under Functional
Description (Module 2 of the Spartan-3 data sheet).

DCI Termination Types

If the 1/0 in an I/O bank do not use the DCI feature, then no
external resistors are required and both the VRP_# and
VRN_# pins are available for user 1/0O, as shown in
Figure 3a.

If the I/O standards within the associated 1/0 bank require
single termination—such as GTL_DCI, GTLP_DCI, or
HSTL_IlI_DCIl—then only the VRP_# signal connects to a
1% precision impedance-matching resistor, as shown in
Figure 3b. A resistor is not required for the VRN_# pin.

Finally, if the 1/O standards with the associated 1/O bank
require  split termination—such as HSTL_I_DCI,
SSTL2_|I_DCIl, SSTL2_II_DCI, or LVDS_25 DCI and
LVDSEXT_25_DCI receivers—then both the VRP_# and
VRN_# pins connect to separate 1% precision imped-
ance-matching resistors, as shown in Figure 3c. Neither pin
is available for user 1/O.

GCLK: Global Clock Buffer Inputs or
General-Purpose I/0 Pins

These pins are user-1/O pins unless they specifically con-
nect to one of the eight low-skew global clock buffers on the
device, specified using the IBUFG primitive.

There are eight GCLK pins per device and two each appear
in the top-edge banks, Bank 0 and 1, and the bottom-edge
banks, Banks 4 and 5. See Figure 1 for a picture of bank
labeling.

During configuration, these pins behave exactly like
user-1/O pins.

CONFIG: Dedicated Configuration Pins

The dedicated configuration pins control the configuration
process and are not available as user-1/O pins. Every pack-
age has seven dedicated configuration pins. All CON-
FIG-type pins are powered by the +2.5V VCCAUX supply.

See “Configuration” under Functional Description (Module 2
of the Spartan-3 data sheet).
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CCLK: Configuration Clock

The configuration clock signal on this pin synchronizes the
reading or writing of configuration data. The CCLK pin is an
input-only pin for the Slave Serial and Slave Parallel config-
uration modes. In the Master Serial and Master Parallel
configuration modes, the FPGA drives the CCLK pin and
CCLK should be treated as a full bidirectional I/O pin for sig-
nal integrity analysis.

Although the CCLK frequency is relatively low, Spartan-3
FPGA output edge rates are fast. Any potential signal integ-
rity problems on the CCLK board trace can cause FPGA
configuration to fail. Therefore, pay careful attention to the
CCLK signal integrity on the printed circuit board. Signal
integrity simulation with IBIS is recommended. For all con-
figuration modes except JTAG, consider the signal integrity
at every CCLK trace destination, including the FPGA’s
CCLK pin.

After configuration, the CCLK pin is in a high-impedance,
floating state. By default, CCLK optionally is pulled High to
VCCAUX as defined by the CclkPin bitstream selection. Any
clocks applied to CCLK after configuration are ignored
unless the bitstream option Persist is set to Yes, which
retains the configuration interface. Persist is set to No by
default. However, if Persist is set to Yes, then all clock edges
are potentially active events, depending on the other config-
uration control signals.

The bitstream generator option ConfigRate determines the
frequency of the internally-generated CCLK oscillator
required for the Master configuration modes. The actual fre-
quency is approximate due to the characteristics of the sili-
con oscillator and varies by up to 50% over the temperature
and voltage range. By default, CCLK operates at approxi-
mately 6 MHz. Via the ConfigRate option, the oscillator fre-
quency is set at approximately 3, 6, 12, 25, or 50 MHz. At
power-on, CCLK always starts operation at its lowest fre-
quency. The device does not start operating at the higher
frequency until the ConfigRate control bits are loaded dur-
ing the configuration process.

PROG_B: Program/Configure Device

This asynchronous pin initiates the configuration or re-con-
figuration processes. A Low-going pulse resets the configu-
ration logic, initializing the configuration memory. This
initialization process cannot finish until PROG_B returns
High. Asserting PROG_B Low for an extended period
delays the configuration process. At power-up, there is
always a pull-up resistor to VCCAUX on this pin. After con-
figuration, the bitstream generator option ProgPin deter-
mines whether or not the pull-up resistor is present. By
default, the ProgPin option retains the pull-up resistor.

After configuration, hold the PROG_B input High. Any
Low-going pulse on PROG_B restarts the configuration pro-
cess.

Table 5: PROG_B Operation

PROG_B Input Response

Power-up Automatically initiates configuration

process.

Low-going pulse | Initiate (re-)configuration process and

continue to completion.

Extended Low | Initiate (re-)configuration process and
stall process at step where
configuration memory is cleared.
Process is stalled until PROG_B
returns High.

1 If the configuration process is started,

continue to completion. If
configuration process is complete,

stay in User mode.

DONE: Configuration Done, Delay Start-Up
Sequence

The FPGA produces a Low-to-High transition on this pin
indicating that the configuration process is complete. The
bitstream generator option DriveDone determines whether
this pin functions as a totem-pole output that can drive High
or as an open-drain output. If configured as an open-drain
output—which is the default behavior—then a pull-up resis-
tor is required to produce a High logic level. There is a bit-
stream option that provides an internal pull-up resistor,
otherwise an external pull-up resistor is required.

The open-drain option permits the DONE lines of multiple
FPGAs to be tied together, so that the common node transi-
tions High only after all of the FPGAs have completed con-
figuration. Externally holding the open-drain DONE pin Low
delays the start-up sequence, which marks the transition to
user mode.

Once the FPGA enters User mode after completing config-
uration, the DONE pin no longer drives the DONE pin Low.
The bitstream generator option DonePin determines
whether or not a pull-up resistor is present on the DONE pin
to pull the pin to VCCAUX. If the pull-up resistor is elimi-
nated, then the DONE pin must be pulled High using an
external pull-up resistor or one of the FPGAs in the design
must actively drive the DONE pin High via the DriveDone
bitstream generator option.

The bitstream generator option DriveDone causes the
FPGA to actively drive the DONE output High after configu-
ration. This option should only be used in single-FPGA
designs or on the last FPGA in a multi-FPGA daisy-chain.

By default, the bitstream generator software retains the
pull-up resistor and does not actively drive the DONE pin as
highlighted in Table 6. Table 6 shows the interaction of
these bitstream options in single- and multi-FPGA designs.
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Table 6: DonePin and DriveDone Bitstream Option Interaction

Single- or Multi-
DonePin | DriveDone FPGA Design Comments
Pullinone No Single External pull-up resistor, with value between 330Qto 3.3kQ required on
DONE.
Pullinone No Multi External pull-up resistor, with value between 330Qto 3.3kQ required on
common node connecting to all DONE pins.
Pullinone Yes Single OK, no external requirements.
Pullnone Yes Multi DriveDone on last device in daisy-chain only. No external requirements.
Pullup No Single OK, but pull-up on DONE pin has slow rise time. May require 330 Q
pull-up resistor for high CCLK frequencies.
Pullup No Multi External pull-up resistor, with value between 330Qto 3.3kQ required on
common node connecting to all DONE pins.
Pullup Yes Single OK, no external requirements.
Pullup Yes Multi DriveDone on last device in daisy-chain only. No external requirements.

M2, M1, MO: Configuration Mode Selection

These inputs select the mode to configure the FPGA. The
logic levels applied to the mode pins are sampled on the ris-
ing edge of INIT_B.

Table 7: Spartan-3 Configuration Mode Select Settings

Configuration Mode M2 M1 MO
Master Serial 0 0 0
Slave Serial 1 1 1
Master Parallel 0 1 1
Slave Parallel 1 1 0
JTAG 1 0 1
Reserved 0 0 1
Reserved 0 1 0
Reserved 1 0 0
After Configuration X X X

Notes:
1. X=don't care, either 0 or 1.

In user mode, after configuration successfully completes,
any levels applied to these input are ignored. Each of the
bitstream generator options MOPin, M1Pin, and M2Pin
determines whether a pull-up resistor, pull-down resistor, or
no resistor is present on its respective mode pin, MO, M1, or
M2.

HSWAP_EN: Disable Pull-up Resistors During
Configuration

A Low on this asynchronous pin enables pull-up resistors on
all user 1/Os, although only until device configuration com-
pletes. A High disables the pull-up resistors during configu-
ration, which is the desired state for some applications.

After configuration, HSWAP_EN essentially becomes a
"don’t care" input and any pull-up resistors previously
enabled by HSWAP_EN are disabled. If a user I/O in the
application requires a pull-up resistor after configuration,
place a PULLUP primitive on the associated 1/O pin.

Table 8: HSWAP_EN Encoding

HSWAP_EN Function
During Configuration
0 Enable pull-up resistors on all pins not

actively involved in the configuration
process. Pull-ups are only active until
configuration completes. See Table 11.

1 No pull-up resistors during configuration.

After Configuration, User Mode

X This pin has no function except during
device configuration.

Notes:
1. X =don’t care, either O or 1.

The Bitstream generator option HswapenPin determines
whether a pull-up resistor to VCCAUX, a pull-down resistor,
or no resistor is present on HSWAP_EN after configuration.
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Table 9: JTAG Pin Descriptions

Pin Name | Direction Description Bitstream Generation Option

TCK Input Test Clock: The TCK clock signal synchronizes all The BitGen option TckPin
boundary scan operations on its rising edge. determines whether a pull-up

resistor, pull-down resistor or no
resistor is present.

TDI Input Test Data Input: TDI is the serial data input for all JTAG | The BitGen option TdiPin
instruction and data registers. This input is sampled on | determines whether a pull-up
the rising edge of TCK. resistor, pull-down resistor or no

resistor is present.

TMS Input Test Mode Select: The TMS input controls the The BitGen option TmsPin
sequence of states through which the JTAG TAP state | determines whether a pull-up
machine passes. This input is sampled on the rising resistor, pull-down resistor or no
edge of TCK. resistor is present.

TDO Output Test Data Output: The TDO pin is the data output for | The BitGen option TdoPin
all JTAG instruction and data registers. This output is determines whether a pull-up
sampled on the rising edge of TCK. The TDO outputis | resistor, pull-down resistor or no
an active totem-pole driver and is not like the resistor is present.
open-collector TDO output on Virtex™-Il Pro FPGAs.

JTAG: Dedicated JTAG Port Pins

These pins are dedicated connections to the four-wire IEEE
1532/IEEE 1149.1 JTAG port, shown in Figure 4 and
described in Table 9. The JTAG port is used for bound-
ary-scan testing, device configuration, application debug-
ging, and possibly an additional serial port for the
application. These pins are dedicated and are not available
as user-1/0O pins. Every package has four dedicated JTAG
pins and these pins are powered by the +2.5V VCCAUX

supply.

JTAG Port
TDI Data In Data Out TDO
TMS Mode Select
TCK Clock
DS099-4_04_042103
Figure 4: JTAG Port
IDCODE Register

Spartan-3 FPGAs contain a 32-bit identification register
called the IDCODE register, as defined in the IEEE 1149.1
JTAG standard. The fixed value electrically identifies the
manufacture (Xilinx) and the type of device being addressed
over a JTAG chain. This register allows the JTAG host to
identify the device being tested or programmed via JTAG.

Table 10: Spartan-3 JTAG IDCODE Register Values
(hexadecimal)

Part Number IDCODE Register
XC3S50 0x0140C093
XC3S200 0x01414093
XC3S400 0x0141C093
XC3S1000 0x01428093
XC3S1500 0x01434093
XC3S2000 0x01440093
XC3S4000 0x01448093
XC3S5000 0x01450093

Using JTAG Port After Configuration

The JTAG port is always active and available before, during,
and after FPGA configuration. Add the BSCAN_SPARTAN3
primitive to the design to create user-defined JTAG instruc-
tions and JTAG chains to communicate with internal logic.

Furthermore, the contents of the User ID register within the
JTAG port can be specified as a Bitstream Generation
option. By default, the 32-bit User ID register contains
OxFFFFFFFF.

Precautions When Using the JTAG Port in 3.3V
Environments

The JTAG port is powered by the +2.5V VCCAUX power
supply. When connecting to a 3.3V interface, the JTAG input
pins must be current-limited to 10 mA or less using a series
resistor. Similarly, the TDO pin is a CMOS output powered
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from +2.5V. The TDO output can directly drive a 3.3V input
but with reduced noise immunity. See the "3.3V-Tolerant
Configuration Interface" section in Module 2 for additional
details.

The following interface precautions are recommended when
connecting the JTAG port to a 3.3V interface.

1. Set any inactive JTAG signals, including TCK, Low
when not actively used.

2. Limit the drive current into a JTAG input to no more than
10 mA.

VREF: User I/O or Input Buffer Reference
Voltage for Special Interface Standards

These pins are individual user-1/O pins unless collectively
they supply an input reference voltage, VREF_#, for any
SSTL, HSTL, GTL, or GTLP I/Os implemented in the asso-
ciated I/O bank.

The ‘# character in the pin name represents an integer, 0
through 7, that indicates the associated I/O bank.

The VREF function becomes active for this pin whenever a
signal standard requiring a reference voltage is used in the
associated bank.

If used as a user I/O, then each pin behaves as an indepen-
dent 1/O described in the I/O type section. If used for a ref-
erence voltage within a bank, then all VREF pins within the
bank must be connected to the same reference voltage.

Spartan-3 devices are designed and characterized to sup-
port certain 1/0O standards when VREF is connected to
+1.25V, +1.10V, +1.00V, +0.90V, +0.80V, and +0.75V.

During configuration, the VREF pins behave exactly like
user-1/O pins.

If designing for footprint compatibility across the range of
devices in a specific package, and if the VREF_# pins within
a bank connect to an input reference voltage, then also con-
nect any N.C. (not connected) pins on the smaller devices in
that package to the input reference voltage. More details are
provided later for each package type.

N.C. Type: Unconnected Package Pins

Pins marked as “N.C” are unconnected for the specific
device/package combination. For other devices in this same
package, this pin may be used as an I/O or VREF connec-
tion. In both the pinout tables and the footprint diagrams,
unconnected pins are noted with either a black diamond
symbol () or a black square symbol (m).

If designing for footprint compatibility across multiple device
densities, check the pin types of the other Spartan-3
devices available in the same footprint. If the N.C. pin
matches to VREF pins in other devices, and the VREF pins
are used in the associated I/O bank, then connect the N.C.
to the VREF voltage source.

VCCO Type: Output Voltage Supply for I/0
Bank

Each 1/0 bank has its own set of voltage supply pins that
determines the output voltage for the output buffers in the
I/O bank. Furthermore, for some I/O standards such as
LVCMOS, LVCMOS25, LVTTL, etc., VCCO sets the input
threshold voltage on the associated input buffers.

Spartan-3 devices are designed and characterized to sup-
port various I/O standards for VCCO values of +1.2V, +1.5V,
+1.8V, +2.5V, and +3.3V.

Most VCCO pins are labeled as VCCO_# where the ‘#
symbol represents the associated I/O bank number, an inte-
ger ranging from 0 to 7. In the 144-pin TQFP package
(TQ144) however, the VCCO pins along an edge of the
device are combined into a single VCCO input. For exam-
ple, the VCCO inputs for Bank 0 and Bank 1 along the top
edge of the package are combined and relabeled
VCCO_TOP. The bottom, left, and right edges are similarly
combined.

In Serial configuration mode, VCCO_4 must be at a level
compatible with the attached configuration memory or data
source. In Parallel configuration mode, both VCCO_4 and
VCCO_5 must be at the same compatible voltage level.

All VCCO inputs to a bank must be connected together and
to the voltage supply. Furthermore, there must be sufficient
supply decoupling to guarantee problem-free operation, as
described in XAPP623: Power Distribution System (PDS)
Design: Using Bypass/Decoupling Capacitors.

VCCINT Type: Voltage Supply for Internal
Core Logic

Internal core logic circuits such as the configurable logic
blocks (CLBs) and programmable interconnect operate
from the VCCINT voltage supply inputs. VCCINT must be
+1.2V.

All VCCINT inputs must be connected together and to the
+1.2V voltage supply. Furthermore, there must be sufficient
supply decoupling to guarantee problem-free operation, as
described in XAPP623: Power Distribution System (PDS)
Design: Using Bypass/Decoupling Capacitors.

VCCAUX Type: Voltage Supply for Auxiliary
Logic

The VCCAUX pins supply power to various auxiliary cir-
cuits, such as to the Digital Clock Managers (DCMs), the
JTAG pins, and to the dedicated configuration pins (CON-
FIG type). VCCAUX must be +2.5V.

All VCCAUX inputs must be connected together and to the
+2.5V voltage supply. Furthermore, there must be sufficient
supply decoupling to guarantee problem-free operation, as
described in XAPP623: Power Distribution System (PDS)
Design: Using Bypass/Decoupling Capacitors.
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Because VCCAUX connects to the DCMs and the DCMs
are sensitive to voltage changes, be sure that the VCCAUX
supply and the ground return paths are designed for low
noise and low voltage drop, especially that caused by a
large number of simultaneous switching 1/Os.

GND Type: Ground

All GND pins must be connected and have a low resistance
path back to the various VCCO, VCCINT, and VCCAUX
supplies.

Pin Behavior During Configuration

Table 11 shows how various pins behave during the FPGA
configuration process. The actual behavior depends on the
values applied to the M2, M1, and MO mode select pins and
the HSWAP_EN pin. The mode select pins determine which

of the DUAL type pins are active during configuration. In
JTAG configuration mode, none of the DUAL-type pins are
used for configuration and all behave as user-1/O pins.

All DUAL-type pins not actively used during configuration
and all 1/0-type, DCI-type, VREF-type, GCLK-type pins are
high impedance (floating, three-stated, Hi-Z) during the
configuration process. These pins are indicated in Table 11
as shaded table entries or cells. These pins have a pull-up
resistor to their associated VCCO if the HSWAP_EN pin is
Low.

After configuration completes, some pins have optional
behavior controlled by the configuration bitstream loaded
into the part. For example, via the bitstream, all unused I/O
pins can collectively be configured to have a pull-up resistor,
a pull-down resistor, or be left in a high-impedance state.

Table 11: Pin Behavior After Power-Up, During Configuration

Configuration Mode Settings <M2:M1:MO0>
Serial Modes SelectMap Parallel Modes Bi
itstream
Master Slave Master Slave JTAG Mode Configuration

Pin Name <0:0:0> <1:1:1> <0:1:1> <1:1:0> <1:0:1> Option
1/0: General-purpose I/O pins
10 UnusedPin
IO_Lxxy_# UnusedPin
DUAL: Dual-purpose configuration pins
IO_Lxxy_#/ DIN (1) DIN (1) DO (I/0O) DO (I/O) Persist
DIN/DO UnusedPin
IO_Lxxy_#/ D1 (I/O) D1 (I/O) Persist
D1 UnusedPin
IO_Lxxy_#/ D2 (I/0) D2 (I/O) Persist
D2 UnusedPin
1O_Lxxy_#/ D3 (1/0) D3 (1/0) Persist
D3 UnusedPin
IO_Lxxy_#/ D4 (I/0) D4 (I/O) Persist
D4 UnusedPin
1O_Lxxy_#/ D5 (1/0) D5 (1/0) Persist
D5 UnusedPin
1O_Lxxy_#/ D6 (1/0) D6 (1/0) Persist
D6 UnusedPin
IO_Lxxy_#/ D7 (I/0) D7 (I/O) Persist
D7 UnusedPin
IO_Lxxy_#/ CS_B(I) CS_B(I) Persist
CS_B UnusedPin
IO_Lxxy_#/ RDWR_B (I) RDWR_B (1) Persist
RDWR_B UnusedPin
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Table 11: Pin Behavior After Power-Up, During Configuration (Continued)

Configuration Mode Settings <M2:M1:MO0>

Serial Modes

SelectMap Parallel Modes

()

(1)

(1)

(1)

(1)

Bitstream
Master Slave Master Slave JTAG Mode Configuration
Pin Name <0:0:0> <1:1:1> <0:1:1> <1:1:0> <1:0:1> Option
[O_Lxxy_#/ DOUT (O) DOUT (O) BUSY (O) BUSY (O) Persist
BUSY/DOUT UnusedPin
1O_Lxxy_#/ INIT_B (I/OD) | INIT_B (I/OD) | INIT_B (I/OD) | INIT_B (I/OD) UnusedPin
INIT_B
DCI: Digitally Controlled Impedance reference resistor input pins
1O_Lxxy_#/ UnusedPin
VRN_#
IO/VRN_# UnusedPin
1O_Lxxy_#/ UnusedPin
VRP_#
IO/VRP_# UnusedPin
GCLK: Global clock buffer inputs
1O_Lxxy_#/ UnusedPin
GCLKOthrough
GCLK?7
VREF: |/O bank input reference voltage pins
O_Lxxy_#/ UnusedPin
VREF_#
IO/VREF_# UnusedPin
CONFIG: Dedicated configuration pins
CCLK CCLK (I/O) CCLK (1) CCLK (I/O) CCLK (1) CclkPin
ConfigRate
PROG_B PROG_B (l) PROG_B (l) PROG_B (l) PROG_B (l) PROG_B (), ProgPin
(pull-up) (pull-up) (pull-up) (pull-up) ViaJPROG_B
instruction
DONE DONE (I/OD) | DONE (I/OD) | DONE (I/OD) | DONE (I/OD) | DONE (I/OD) DriveDone
DonePin
DonePipe
M2 M2=0 (1) M2=1 (1) M2=0 (1) M2=1 (1) M2=1 (I) M2Pin
M1 M1=0 (1) M1=1 (1) M1=1 (1) M1=1 (I) M1=0 (1) M1Pin
MO MO0=0 (1) MO=1 (1) MO=1 (1) MO0=0 (1) MO=1 (1) MOPiIn
HSWAP_EN HSWAP_EN HSWAP_EN HSWAP_EN HSWAP_EN HSWAP_EN HswapenPin

JTAG: JTAG interface pins

DI DI (1) DI (I) DI (I) DI (I) DI (I) TdiPin
T™S TMS (1) TMS (I) TMS (I) TMS (1) TMS (1) TmsPin
TCK TCK (1) TCK (I) TCK (I) TCK (I) TCK (I) TckPin
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Table 11: Pin Behavior After Power-Up, During Configuration (Continued)
Configuration Mode Settings <M2:M1:M0>

Serial Modes SelectMap Parallel Modes

Bitstream
Master Slave Master Slave JTAG Mode Configuration
Pin Name <0:0:0> <1:1:1> <0:1:1> <1:1:0> <1:0:1> Option
TDO TDO (O) TDO (O) TDO (O) TDO (O) TDO (O) TdoPin
VCCO_4 Same voltage | Same voltage | Same voltage | Same voltage VCCO_4
(for DUAL pins) as external as external as external as external
interface interface interface interface
VCCO_5 VCCO_5 VCCO_5 Same voltage | Same voltage VCCO_5
(for DUAL pins) as external as external
interface interface

VCCO_# VCCO_# VCCO_# VCCO_# VCCO_# vCCco_# | e

VCCINT: Internal core voltage supply pins

GND: Ground supply pins
GND GND GND GND GND GND v

Notes:

1. #=1/0 bank number, an integer from 0 to 7.

2. (I) =input, (O) = output, (OD) = open-drain output, (I/O) = bidirectional, (//OD) = bidirectional with open-drain output. Open-drain
output requires pull-up to create logic High level.

3. Shaded cell indicates that the pin is high-impedance during configuration. To enable a soft pull-up resistor during configuration,
drive or tie HSWAP_EN Low.

Bitstream Options the name of the bitstream generator option variable, and the
legal values for each variable. The default option setting for

Table 12 lists the various bitstream options that affect pins each variable is indicated with bold, underlined text.

on a Spartan-3 FPGA. The table shows the names of the
affected pins, describes the function of the bitstream option,

18 www.xilinx.com DS099-4 (v1.7) August 19, 2005
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Table 12: Bitstream Options Affecting Spartan-3 Pins

Option Values
Affected Pin Variable (default
Name(s) Bitstream Generation Function Name value)

All unused I/0O pins of | For all I/O pins that are unused after configuration, this option UnusedPin |¢ Pulldown

type 1/0, DUAL, defines whether the I/Os are individually tied to VCCO via a pull-up e Pullup

GCLK, DCI, VREF resistor, tied ground via a pull-down resistor, or left floating. If left e Pullnone
floating, the unused pins should be connected to a defined logic
level, either from a source internal to the FPGA or external.

10_Lxxy_#/DIN, Serial configuration mode: If set to Yes, then these pins retain their Persist * No

10_Lxxy_#/DOUT, functionality after configuration completes, allowing for device * Yes

10_Lxxy_#/INIT_B (re-)configuration. Readback is not supported in with serial mode.

10_Lxxy_#/DO, Parallel configuration mode (also called SelectMAP): If set to Yes, Persist * No

10_Lxxy_#/D1, then these pins retain their SelectMAP functionality after * Yes

10_Lxxy_#/D2, configuration completes, allowing for device readback and for

10_Lxxy_#/D3, partial or complete (re-)configuration.

10_Lxxy_#/D4,

10_Lxxy_#/D5,

10_Lxxy_#/D6,

10_Lxxy_#/D7,

10_Lxxy_#/CS_B,

10_Lxxy_#/RDWR_B,

10_Lxxy_#/BUSY,

10_Lxxy_#/INIT_B

CCLK After configuration, this bitstream option either pulls CCLK to CclkPin * Pullup
VCCAUX via a pull-up resistor, or allows CCLK to float. e Pullnone

CCLK For Master configuration modes, this option sets the approximate | ConfigRate | 3, 6, 12, 25,
frequency, in MHz, for the internal silicon oscillator. 50

PROG_B A pull-up resistor to VCCAUX exists on PROG_B during ProgPin |* Pullup
configuration. After configuration, this bitstream option either e Pullnone
pulls DONE to VCCAUX via a pull-up resistor, or allows DONE to
float.

DONE After configuration, this bitstream option either pulls DONE to DonePin |* Pullup
VCCAUX via a pull-up resistor, or allows DONE to float. See also e Pullnone
DriveDone option.

DONE If set to Yes, this option allows the FPGA’s DONE pin to drive High | DriveDone |[* No
when configuration completes. By default, the DONE is an * Yes
open-drain output and can only drive Low. Only single FPGAs and
the last FPGA in a multi-FPGA daisy-chain should use this option.

M2 After configuration, this bitstream option either pulls M2 to M2Pin | Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, e Pulldown
or allows M2 to float. e  Pullnone

M1 After configuration, this bitstream option either pulls M1 to M1Pin | Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, e Pulldown
or allows M1 to float. e Pullnone

MO After configuration, this bitstream option either pulls MO to MOPiIn * Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, e Pulldown
or allows MO to float. e Pullnone
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Table 12: Bitstream Options Affecting Spartan-3 Pins (Continued)

Option Values

Affected Pin Variable (default

Name(s) Bitstream Generation Function Name value)

HSWAP_EN After configuration, this bitstream option either pulls HSWAP_EN | HswapenPin Pullup
to VCCAUX via a pull-up resistor, to ground via a pull-down Pulldown
resistor, or allows HSWAP_EN to float. Pullnone

TDI After configuration, this bitstream option either pulls TDI to TdiPin Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, Pulldown
or allows TDI to float. Pullnone

™S After configuration, this bitstream option either pulls TMS to TmsPin Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, Pulldown
or allows TMS to float. Pullnone

TCK After configuration, this bitstream option either pulls TCK to TckPin Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, e Pulldown
or allows TCK to float. e Pullnone

TDO After configuration, this bitstream option either pulls TDO to TdoPin | Pullup
VCCAUX via a pull-up resistor, to ground via a pull-down resistor, e Pulldown
or allows TDO to float. e Pullnone

Setting Bitstream Generator Options

Refer to the “BitGen” chapter in the Xilinx ISE software doc-
umentation.

Package Overview

Table 13 shows the 10 low-cost, space-saving production
package styles for the Spartan-3 family. Each package style
is available as a standard and an environmentally-friendly
lead-free (Pb-free) option. The Pb-free packages include an

Table 13: Spartan-3 Family Package Options

extra ‘G’ in the package style name. For example, the stan-
dard "VQ100" package becomes "VQG100" 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 15.

Not all Spartan-3 densities are available in all packages.
However, for a specific package there is a common footprint
for that supports the various devices available in that pack-
age. See the footprint diagrams that follow.

Maximum Pitch Area Height

Package Leads Type /0 (mm) (mm) (mm)
vQ100/VvQG100 100 Very-thin Quad Flat Pack 63 0.5 16 x 16 1.20
CP132/CPG132 132 Chip-Scale Package 89 0.5 8x8 1.10
TQ144 /TQG144 144 Thin Quad Flat Pack 97 0.5 22 x 22 1.60
PQ208 / PQG208 208 Quad Flat Pack 141 0.5 30.6 x 30.6 4.10
FT256 / FTG256 256 Fine-pitch, Thin Ball Grid Array 173 1.0 17 x 17 1.55
FG320 / FGG320 320 Fine-pitch Ball Grid Array 221 1.0 19x19 2.00
FG456 / FGG456 456 Fine-pitch Ball Grid Array 333 1.0 23 x 23 2.60
FG676 / FGG676 676 Fine-pitch Ball Grid Array 489 1.0 27 x 27 2.60
FG900 / FGG900 900 Fine-pitch Ball Grid Array 633 1.0 31 x 31 2.60
FG1156 / FGG1156 1156 Fine-pitch Ball Grid Array 784 1.0 35x35 2.60

Selecting the Right Package Option

Spartan-3 FPGAs are available in both quad-flat pack
(QFP) and ball grid array (BGA) packaging options. While
QFP packaging offers the lowest absolute cost, the BGA

packages are superior in almost every other aspect, as
summarized in Table 14. Consequently, Xilinx recommends
using BGA packaging whenever possible.

20 www.xilinx.com
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Table 14: Comparing Spartan-3 Packaging Options

Characteristic Quad Flat-Pack (QFP) Ball Grid Array (BGA)
Maximum User 1/O 141 784
Packing Density (Logic/Area) Good Better
Signal Integrity Fair Better
Simultaneous Switching Output (SSO) Support Limited Better
Thermal Dissipation Fair Better
Minimum Printed Circuit Board (PCB) Layers 4 6
Hand Assembly/Rework Possible Very Difficult

Mechanical Drawings

Detailed mechanical drawings for each package type are
available from the Xilinx website at the specified location in

Table 15.
Table 15: Xilinx Package Mechanical Drawings
Package Web Link (URL)
vQ100/vQG100 http://www.xilinx.com/bvdocs/packages/vq100.pdf
CP132/ CPG132 http://www.xilinx.com/bvdocs/packages/cp132.pdf
TQ144 / TQG144 http://www.xilinx.com/bvdocs/packages/tq144.pdf
PQ208 / PQG208 http://www.xilinx.com/bvdocs/packages/pq208.pdf
FT256 / FTG256 http://www.xilinx.com/bvdocs/packages/ft256.pdf
FG320 / FGG320 http://www.xilinx.com/bvdocs/packages/fg320.pdf
FG456 / FGG456 http://www.xilinx.com/bvdocs/packages/fg456.pdf
FG676 / FGG676 http://www.xilinx.com/bvdocs/packages/fg676.pdf
FG900 /FGG900 http://www.xilinx.com/bvdocs/packages/fg900.pdf
FG1156 / FGG1156 http://www.xilinx.com/bvdocs/packages/fg1156.pdf

DS099-4 (v1.7) August 19, 2005
Product Specification

www.xilinx.com

21


http://www.xilinx.com
http://www.xilinx.com/bvdocs/packages/vq100.pdf
http://www.xilinx.com/bvdocs/packages/tq144.pdf
http://www.xilinx.com/bvdocs/packages/pq208.pdf
http://www.xilinx.com/bvdocs/packages/ft256.pdf
http://www.xilinx.com/bvdocs/packages/fg320.pdf
http://www.xilinx.com/bvdocs/packages/fg456.pdf
http://www.xilinx.com/bvdocs/packages/fg676.pdf
http://www.xilinx.com/bvdocs/packages/fg900.pdf
http://www.xilinx.com/bvdocs/packages/fg1156.pdf
http://www.xilinx.com/bvdocs/packages/cp132.pdf

Spartan-3 FPGA Family: Pinout Descriptions

SXILINX®

Power, Ground, and I/O by Package

Each package has three separate voltage supply
inputs—VCCINT, VCCAUX, and VCCO—and a common
ground return, GND. The numbers of pins dedicated to
these functions varies by package, as shown in Table 16.

Table 16: Power and Ground Supply Pins by Package

A majority of package pins are user-defined 1/O pins. How-
ever, the numbers and characteristics of these I/O depends
on the device type and the package in which it is available,
as shown in Table 17. The table shows the maximum num-
ber of single-ended I/0O pins available, assuming that all
I/O-, DUAL-, DCI-, VREF-, and GCLK-type pins are used as

Package [A[%* 138 VCCAUX GND general-purpose 1/O. Likewise, the table shows the maxi-

mum number of differential pin-pairs available on the pack-

vQ100 4 4 8 10 age. Finally, the table shows how the total maximum user

CP132 4 4 12 12 I/Os are distributed by pin type, including the number of

unconnected—i.e., N.C.—pins on the device.

TQ144 4 4 12 16
PQ208 4 8 12 28
FT256 8 8 24 32
FG320 12 8 28 40
FG456 12 8 40 52
FG676 20 16 64 76
FG900 32 24 80 120
FG1156 40 32 104 184
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Table 17: Maximum User I/Os by Package

Maximum All Possible I/0 Pins by Type
Maximum Differential
Device Package User I/Os Pairs /0 DUAL DCI VREF m
XC3S50 VQ100 63 29 22 12 14 7 8 0
XC3S200 VQ100 63 29 22 12 14 7 8 0
XC3S50 CP132 89 44 44 12 14 11 8 0
XC3S50 TQ144 97 46 51 12 14 12 8 0
XC3S200 TQ144 97 46 51 12 14 12 8 0
XC3S400 TQ144 97 46 51 12 14 12 8 0
XC3S50 PQ208 124 56 72 12 16 16 8 17
XC3S200 PQ208 141 62 83 12 16 22 8 0
XC3S400 PQ208 141 62 83 12 16 22 8 0
XC35200 FT256 173 76 113 12 16 24 8 0
XC35400 FT256 173 76 113 12 16 24 8 0
XC351000 FT256 173 76 113 12 16 24 8 0
XC3S400 FG320 221 100 156 12 16 29 8 0
XC3S1000 FG320 221 100 156 12 16 29 8 0
XC3S1500 FG320 221 100 156 12 16 29 8 0
XC3S400 FG456 264 116 196 12 16 32 8 69
XC3S1000 FG456 333 149 261 12 16 36 8
XC3S1500 FG456 333 149 261 12 16 36 8
XC3S2000 FG456 333 149 261 12 16 36 8
XC3S1000 FG676 391 175 315 12 16 40 8 98
XC3S1500 FG676 487 221 403 12 16 48 8 2
XC3S2000 FG676 489 221 405 12 16 48 8
XC3S4000 FG676 489 221 405 12 16 48 8
XC3S2000 FG900 565 270 481 12 16 48 8 68
XC3S4000 FG900 633 300 549 12 16 48 8
XC3S5000 FG900 633 300 549 12 16 48 8
XC354000 FG1156 712 312 621 12 16 55 8 73
XC3S5000 FG1156 784 344 692 12 16 56 8 1

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.
Download the files from the following location:

http://www.xilinx.com/bvdocs/publications/s3 pin.zip
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VQ100: 100-lead Very-thin Quad Flat

Table 18: VQ100 Package Pinout

Package XC3S50
The XC3S50 and the XC3S200 devices are available in the Bank 2039200 Vo0 Pin Type
100-lead very-thin quad flat package, VQ100. Both devices
share a common footprint for this package as shown in 3 I0_LO1P_3/VRN_3 P53 DCl
Table 18 and Figure 5. 3 I0_L24N_3 P61 I/O
All the package pins appear in Table 18 and are sorted by 3 I0_L24P_3 P60 I/O
?ank nulrlr}ger, then by pin namhe. Pairrs] of pti)?s t_P:t fort;TI1 a cljif- 3 IO_L40N_3/VREF_3 P63 VREF
erentia pair appear together in the table. The table also
shows the pin number for each pin and the pin type, as 8 10_L40P_3 P62 Vo
defined earlier. 3 VCCO_3 P57 VCCO
An electronic version of this package pinout table and foot- 4 IO_LOIN_4/VRP_4 P50 bal
print diagram is available for download from the Xilinx web- 4 IO_LO1P_4/VRN_4 P49 DCI
site at http://www.xilinx.com/bvdocs/publications/s3_pin.zip. 4 IO_L27N_4/DIN/DO P48 DUAL
Pinout Table 4 I0_L27P_4/D1 P47 DUAL
Table 18 VQ100 Pack Pi t 4 IO_L30N_4/D2 P44 DUAL
: in
avle ackage ou 4 IO_L30P_4/D3 P43 DUAL
XC3S50
XC3S200 VQ100 Pin 4 IO_L31N_4/INIT_B P42 DUAL
Bank Pin Name Number Type 4 I0_L31P_4/DOUT/BUSY P40 DUAL
0 I0_LO1N_O/VRP_O P97 DCI 4 I0_L32N_4/GCLK1 P39 GCLK
0 IO_LO1P_O/VRN_O P96 DCI 4 I0_L32P_4/GCLKO P38 GCLK
0 IO_L31N_0 P92 /0 4 VCCO_4 P46 VCCO
0 IO_L31P_0/VREF_0 P91 VREF 5 IO_LOTN_5/RDWR_B P28 DUAL
0 I0_L32N_0/GCLK7 P90 GCLK 5 IO_LO1P_5/CS_B P27 DUAL
0 |O_L32P_0/GCLK6 P89 GCLK 5 IO_L28N_5/D6 P32 DUAL
0 VCCO_0 P94 VCCO 5 10_L28P_5/D7 P30 DUAL
1 Te) P81 /0 5 IO_L31N_5/D4 P35 DUAL
1 IO_LOTN_1/VRP_1 P80 DCI 5 IO_L31P_5/D5 P34 DUAL
1 I0_LO1P_1/VRN_1 P79 DCI 5 I0_L32N_5/GCLK3 P37 GCLK
1 IO_L31N_1/VREF_1 P86 VREF 5 I0_L32P_5/GCLK2 P36 GCLK
1 IO_L31P_1 P85 /0 5 VCCO_5 P31 VCCO
1 I0_L32N_1/GCLK5 P88 GCLK 6 10 P17 /0
1 I0_L32P_1/GCLK4 P87 GCLK 6 10 P21 /0
1 VCCO _1 P83 VCCO 6 IO_LOTN_6/VRP_6 P23 DCI
2 IO_LOTN_2/VRP_2 P75 DCI 6 IO_LO1P_6/VRN_6 p22 DCI
2 I0_LO1P_2/VRN_2 P74 DCI 6 IO_L24N_6/VREF_6 P16 VREF
2 IO_L21N_2 P72 /0 6 IO_L24P_6 P15 /0
2 IO_L21P_2 P71 lle} 6 IO_L40ON_6 P14 /0
2 IO _L24N 2 P68 /O 6 I0_L40P_6/VREF_6 P13 VREF
2 IO_L24P_2 P67 /0 6 VCCO_6 P19 VCCO
2 IO_L40N_2 P65 /O 7 IO_LOTN_7/VRP_7 P2 DCI
2 |O_L40P_2/VREF_2 P64 VREF 7 IO_LO1P_7/VRN_7 P1 DCI
2 VCCO_2 P70 vVCCO 7 IO_L21N_7 P5 /0
3 Te) P55 /0 7 I0_L21P_7 P4 110
3 10 P59 1/O 7 IO_L23N_7 P9 I/0
3 IO_LOTN_3/VRP_3 P54 DCI 7 10_L23P_7 P8 /0
24 www.xilinx.com DS099-4 (v1.7) August 19, 2005

Product Specification



http://www.xilinx.com
http://www.xilinx.com/bvdocs/publications/s3_pin.zip

SXILINX®

Spartan-3 FPGA Family: Pinout Descriptions

Table 18: VQ100 Package Pinout

Table 18: VQ100 Package Pinout

XC3S50 XC3S50
XC3S200 VQ100Pin XC3S200 VQ100 Pin
Bank Pin Name Number Type Bank Pin Name Number Type
7 I0_L40N_7/VREF_7 P12 VREF N/A VCCINT P69 VCCINT
7 10_L40P_7 P11 110 N/A VCCINT P93 VCCINT
7 VCCO_7 P6 VCCO VCCAUX |CCLK P52 CONFIG
N/A GND P3 GND VCCAUX |DONE P51 CONFIG
N/A GND P10 GND VCCAUX |HSWAP_EN P98 CONFIG
N/A GND P20 GND VCCAUX |MO P25 CONFIG
N/A GND P29 GND VCCAUX |M1 P24 CONFIG
N/A GND P41 GND VCCAUX |M2 P26 CONFIG
N/A GND P56 GND VCCAUX |PROG_B P99 CONFIG
N/A GND P66 GND VCCAUX |TCK P77 JTAG
N/A GND P73 GND VCCAUX |TDI P100 JTAG
N/A GND P82 GND VCCAUX |TDO P76 JTAG
N/A GND P95 GND VCCAUX |TMS P78 JTAG
N/A VCCAUX P7 VCCAUX
N/A | VCCAUX pas  |vccaux| Userl/Os by Bank
N/A VCCAUX P58 VCCAUX Table 19 indicates how the available user-1/O pins are dis-
N/A VCCAUX P84 VCCAUX ;rltzuted between the eight I/0 banks on the VQ100 pack-
N/A VCCINT P18 VCCINT ge.
N/A VCCINT P45 VCCINT
Table 19: User I/Os Per Bank in VQ100 Package
Maximum All Possible I/O Pins by Type
Package Edge I/O Bank /0 /O DUAL DCI VREF GCLK
0 6 1 0 2 1 2
Top
1 7 2 0 2 1 2
_ 2 8 5 0 2 1 0
Right
3 8 5 0 2 1 0
4 10 0 6 2 0 2
Bottom
5 8 0 6 0 0 2
6 8 4 0 2 2 0
Left
7 8 5 0 2 1 0
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VQ100 Footprint
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Figure 5: VQ100 Package Footprint (top view). Note pin 1 indicator in top-left corner and logo orientation.

20 1/0: Unrestricted, general-purpose user 1/0 12
14 DCI: User I/O or reference resistor input for

bank
- | CONFIG: Dedicated configuration pins

o | N-C.: No unconnected pins in this package

DUAL: Configuration pin, then possible

user 1/0 U

VREF: User I/O or input voltage reference for

GCLK: User I/O or global clock buffer . VCCO: Output voltage supply for bank

input
JTAG: Dedicated JTAG port pins VCCINT: Internal core voltage supply (+1.2V)
GND: Ground VCCAUX: Auxiliary voltage supply (+2.5V)
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CP132: 132-ball Chip-Scale Package

Table 20: CP132 Package Pinout

The XC3S50 is available in the 132-ball chip-scale package, CP132
CP132. The pinout and footprint for this package appear in Bank XC3S50 Pin Name Ball Type
Table 20 and Figure 7. 2 I0_L21P_2 F12 I/O
All the package pins appear in Table 20 and are sorted by 2 IO_L23N_2/VREF_2 F13 VREF
bank n_umber, then by pin_name. Pins that form a differential 2 IO _L23P 2 Fi4 I/O
ISt g s e sl o ko S
lier. 2 |lo_L24P2 G13 Vo
The CP132 footprint has eight I/O banks. However, the volt- 2 I0_L40N_2 G14 Vo
age supplies for the two 1/0 banks along an edge are con- 2 IO_L40P_2/VREF_2 H12 VREF
nected together internally._ Consequently, there are four 3 IO_LOTN_3/VRP_3 N13 DCI
?/L(‘:t%_méﬂ?g\/eccos_uggﬁsc’)m, a:?]ze\l/%jco_?_/ggg -ToR 3 |lO101P_3/VRAN.3 N4 | Dbal
An electronic version of this package pinout table and foot- 3 0_L20N.3 L12 Vo
print diagram is available for download from the Xilinx web- 3 10_L20P_3 M14 Vo
site at http://www.xilinx.com/bvdocs/publications/s3_pin.zip. 3 IO_L22N_3 L14 I/0
Pinout Table 3 10_L22P_3 L13 /0
3 IO_L23N_3 K13 1/10
Table 20: CP132 Package Pinout 3 I0_L23P_3/VREF_3 K12 VREF
) CP132 3 I0_L24N_3 J12 1/0
Bank XC3S50 Pin Name Ball Type 3 I0_L24P_3 K14 /0
0 |lO_LOIN OVRP.O A3 DCl 3 |10_L4ON_3/VREF_3 H14 | VREF
0 I0_LO1P_0/VRN_O C4 DCI 3 I0_L40P 3 713 e
60 [OL27NO Cs Vo 4 | IO/VREF_4 N12 | VREF
0 |lOt27P 0 BS Vo 4 | I0_LOIN_4/VRP_4 P12 DCI
0 |lO_L30NO B6 Vo 4  |I0_LOIP_4/VRN_4 M11 DCI
0 [lOL3oP o Ab Vo 4 |10_L27N_4/DIN/DO M10 | DUAL
0 |lOL31INO c7 Vo 4 |10_L27P_4/D1 N10 | DUAL
0 I0_L31P_0/VREF_O B7 VREF 4 I0_L30N_4/D2 N9 DUAL
0 10_L32N_0/GCLK7 A7 GCLK 4 I0_L30P_4/D3 P9 DUAL
0 10_L32P_0/GCLK6 Cc8 GCLK 4 10_L31N_4/INIT_B M8 DUAL
! I0_LOIN_1/VRP_I A3 DCl 4 |10_L31P_4/DOUT/BUSY N8 DUAL
! I0_LO1P_1/VAN_1 B13 DClI 4  |10_L32N_4/GCLK1 P8 | GCLK
1 |10 L27N1 cn Vo 4 | 10_L32P_4/GCLKO M7 | GCLK
! 10_L27P_1 Al2 Vo 5 10_LOIN_5/RDWR_B P2 DUAL
! 10_L28N_1 At Vo 5  |10_L01P_5/CS_B N2 DUAL
! 10_L28P_1 Bi1 Vo 5  |10_L27N_5/VREF_5 M4 | VREF
1 I0_L31N_1/VREF_1 C9 VREF 5 I0_L27P 5 P3 /0
! 10_L31P_1 A10 Vo 5  |10_L28N_5/D6 P4 DUAL
1 I0_L32N_1/GCLK5 A8 GCLK 5 I0_L28P_5/D7 N4 DUAL
1 10_L32P_1/GCLK4 A9 GCLK 5 I0_L31N_5/D4 M6 DUAL
2 I0_LO1N_2/VRP_2 D12 DCI 5 I0_L31P_5/D5 P5 DUAL
2  |lo_Lo1P_2/VRN_2 C14 DCl 5 | 10_L32N_5/GCLK3 P7 | GCLK
2 |lO_L20N_2 E12 Vo 5  |10_L32P_5/GCLK2 P6 | GCLK
2 [loL=xopP2 E13 Vo 6 | 10_LOIN_6/VRP_6 L3 DCI
2 |lOl21N2 E14 Vo 6 |10_LO1P_6/VRN_6 M1 DCI
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Table 20: CP132 Package Pinout

Table 20: CP132 Package Pinout

CP132 CP132
Bank XC3S50 Pin Name Ball Type Bank XC3S50 Pin Name Ball Type
6 IO_L20N_6 K3 I/0 6,7 VCCO_LEFT C3 VCCO
6 I0_L20P_6 K2 I/0 N/A GND B4 GND
6 I0_L22N_6 K1 I/0 N/A GND B9 GND
6 I0_L22P_6 J3 I/0 N/A GND Cc2 GND
6 I0_L23N_6 J2 I/0 N/A GND C12 GND
6 I0_L23P_6 J1 I/0 N/A GND D14 GND
6 I0_L24N_6/VREF_6 H3 VREF N/A GND F1 GND
6 I0_L24P_6 H2 I/0 N/A GND J14 GND
6 I0_L40N_6 H1 I/0 N/A GND L1 GND
6 I0_L40P_6/VREF_6 G3 VREF N/A GND M3 GND
7 IO_LOIN_7/VRP_7 B2 DCI N/A GND M13 GND
7 I0_LO1P_7/VRN_7 B1 DCI N/A GND N6 GND
7 I0_L21N_7 C1 I/0 N/A GND N11 GND
7 I0_L21P_7 D3 I/0 N/A VCCAUX A5 VCCAUX
7 I0_L22N_7 D1 I/0 N/A VCCAUX C10 | VCCAUX
7 I0_L22P_7 D2 I/0 N/A VCCAUX M5 VCCAUX
7 I0_L23N_7 E2 I/0 N/A VCCAUX P10 VCCAUX
7 I0_L23P_7 E3 I/0 N/A VCCINT B10 VCCINT
7 I0_L24N_7 F3 I/0 N/A VCCINT cé6 VCCINT
7 10_L24P_7 E1 I/0 N/A VCCINT M9 VCCINT
7 I0_L40N_7/VREF_7 G1 VREF N/A VCCINT N5 VCCINT
7 I0_L40P_7 F2 I/0 VCCAUX |CCLK P14 CONFIG
0,1 VCCO_TOP B12 VCCO VCCAUX | DONE P13 CONFIG
0,1 VCCO_TOP A4 VCCO VCCAUX |HSWAP_EN B3 CONFIG
0,1 VCCO_TOP B8 VCCO VCCAUX |MO N1 CONFIG
2,3 VCCO_RIGHT D13 VCCO VCCAUX | M1 M2 CONFIG
2,3 VCCO_RIGHT H13 VCCO VCCAUX |M2 P1 CONFIG
2,3 VCCO_RIGHT M12 VCCO VCCAUX |PROG_B A2 CONFIG
4,5 VCCO_BOTTOM N7 VCCO VCCAUX | TCK B14 JTAG
4,5 VCCO_BOTTOM P11 VCCO VCCAUX |TDI A1l JTAG
4,5 VCCO_BOTTOM N3 VCCO VCCAUX |TDO C13 JTAG
6,7 VCCO_LEFT G2 VCCO VCCAUX | TMS Al4 JTAG
6,7 VCCO_LEFT L2 VCCO
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User I/Os by Bank

Table 21 indicates how the 89 available user-I/O pins are

age. There are only four output banks, each with its own

VCCO voltage input.

distributed between the eight I/0 banks on the CP132 pack-

Table 21: User I/0Os Per Bank for XC3S50 in CP132 Package

. All Possible I/0 Pins by Type
Maximum
Package Edge I/0 Bank /10 /10 DUAL DCI VREF
0 10 5 0 2 1 2
Top
1 10 5 0 2 1 2
2 12 8 0 2 2 0
Right
3 12 8 0 2 2 0
4 11 0 6 2 1 2
Bottom
5 10 1 6 0 1 2
6 12 8 0 2 2 0
Left
7 12 9 0 2 1 0
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CP132 Footprint

VCCO_LEFT for Left Ed

ge Outputs

VCCO_TOP for Top Edge Outputs
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DS099-4_17_011005

Figure 6: CP132 Package Footprint (top view). Note pin 1 indicator in top-left corner and logo orientation.

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

DUAL: Configuration pin, then possible

VREF: User I/O or input voltage reference for

44 12 user /O 11 bank
14 DCI: User I/O or reference resistor input for GCLK: User I/O, input, or global buffer VCCO: Output voltage supply for bank
bank input
- | CONFIG: Dedicated configuration pins JTAG: Dedicated JTAG port pins n VCCINT: Internal core voltage supply (+1.2V)
o | N-C.: No unconnected pins in this package GND: Ground 4 | VCCAUX: Auxiliary voltage supply (+2.5V)
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Spartan-3 FPGA Family: Pinout Descriptions

TQ144: 144-lead Thin Quad Flat

Table 22: TQ144 Package Pinout (Continued)

Package XC3S50
. XC3S200
The XC3S50, the XC3S200, and the XC3S400 are avail- XC3S400 TQ144Pin
able in the 144-Iead thin quad ﬂat pack_age, TQ144. Conse- Bank Pin Name Number Type
quently, there is only one footprint for this package as shown
in Table 22 and Figure 7. 2 IO_LO1P_2/VRN_2 P107 DCI
The TQ144 package only has four separate VCCO inputs, 2 10_L20N._2 P105 Vo
unlike the other packages, which have eight separate 2 16_L20P_2 P104 1o
VCCO inputs. The TQ144 package has a separate VCCO 2 IO_L21N_2 P103 I/0
input for the top, bottom, left, and right. However, there are 2 I0_L21P_2 P102 1/O
still eight separate 1/0 banks, as shown in Table 22 and 5 IO L22N 2 P100 e
Figure 7. Banks 0 and 1 share the VCCO_TOP input, Banks — -
2 and 3 share the VCCO_RIGHT input, Banks 4 and 5 2 |lo.tzep2 P99 Vo
share the VCCO_BOTTOM input, and Banks 6 and 7 share 2 I0_L23N_2/VREF_2 Po8 VREF
the VCCO_LEFT input. 2 I0_L23P_2 P97 /0
All the package pins appear in Table 22 and are sorted by 2 IO_L24N_2 P96 e
bank number, then by pin name. Pairs of pins that form a dif- 2 I0_L24P_2 P95 I/0
ferential I/O pair appear together in the table. The table also 2 IO_L40N_2 P93 o)
shqws the pin number for each pin and the pin type, as 5 |0_L40P_2/VREF 2 P92 VREF
defined earlier.
An electroni i f thi k inout tabl d foot S .~ P76 Vo
n electronic version of this package pinout table and foot-
print diagram is available for download from the Xilinx web- 8 I0_LOTN_3/VRP_3 P74 DCI
site at http://www.xilinx.com/bvdocs/publications/s3 pin.zip. 3 I0_LO1P_3/VRN_3 P73 DCI
3 IO_L20N_3 P78 I/0
Pinout Table 3 |10_L20P_3 P77 e
Table 22: TQ144 Package Pinout 3 IO_L21N_3 P80 I/0
XC3S50 3 I0_L21P_3 P79 /10
XC3S200 3 IO_L22N_3 P83 /0
XC3S400 TQ144 Pin 3 IO L22P 3 P82 e}
Bank Pin Name Number Type - —
0 IO_LO1N_0/VRP_O P141 DCI S '0_L23N.3 Pes Vo
0 IO_LO1 P_ONRN_O 5120 e 3 I0_L23P_3/VREF_3 P84 VREF
0 IO_L27N_0 : P137 I/0 ° 10 L24N.3 P87 Vo
0 IO_L27P_0 P135 I/O s 10 L24P.3 ree Vo
0 IO_L30N_0 132 o 3 IO_L40N_3/VREF_3 P90 VREF
0 IO_LSOP_O P131 I/0 2 S o 0
0 IO_L31 N_O 5130 o 4 IO/VREF_4 P70 VREF
0 IO_L31P_0/VREF 0 P129 VREF : 'O_LOTN_4/VRP_4 P69 bel
0 IO_L32N_0/GCLK_7 P128 GCLK N 'O_LOTP_4/VRN 4 Fo8 bel
0 IO_L32P_O/GCLK6 P127 GCLK : '0_L27N_4/DIN/DO Pes DUAL
- IO_ - T — 4 I0_L27P_4/DA P63 DUAL
1 I0_LO1N_1/VRP_1 P113 DCI 4 '0_L3ON_4/b2 P60 DUAL
1 IO_LO1 P_1N RN_1 P112 DCI : '0_L3OP_4/D3 Po9 DUAL
] IO_L28N_1 - F119 0 4 IO_L31N_4/INIT_B P58 DUAL
] IO_L28P_1 5118 o 4 I0_L31P_4/DOUT/BUSY P57 DUAL
1 IO_L31 N_1/VREF 1 P123 VREF 4 10_L32N_4/GeLK Po6 GCLK
] IO_L31 P_1 - P122 7 4 10_L32P_4/GCLKO P55 GCLK
1 IO_L32N_1/GCLK5 P125 GCLK > OVREF_5 Pas VREF
1 IO_L32P_1 /GCLK4 P124 GCLK > 'O_LOTN_S/RDWR_B Pa1 DUAL
- - 5 IO_LO1P_5/CS_B P40 DUAL
2 I0O_LO1N_2/VRP_2 P108 DCI
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Table 22: TQ144 Package Pinout (Continued)

Table 22: TQ144 Package Pinout (Continued)

XC3S50 XC3S50
XC3S200 XC3S200
XC3S400 TQ144Pin XC3S400 TQ144 Pin
Bank Pin Name Number Type Bank Pin Name Number Type
5 I0_L28N_5/D6 P47 DUAL 4,5 VCCO_BOTTOM P43 VCCO
5 I0_L28P_5/D7 P46 DUAL 4,5 VCCO_BOTTOM P66 VCCO
5 I0_L31N_5/D4 P51 DUAL 6,7 VCCO_LEFT P19 VCCO
5 I0_L31P_5/D5 P50 DUAL 6,7 VCCO_LEFT P34 VCCO
5 I0_L32N_5/GCLK3 P53 GCLK 6,7 VCCO_LEFT P3 VCCO
5 I0_L32P_5/GCLK2 P52 GCLK N/A GND P136 GND
6 IO_LO1N_6/VRP_6 P36 DCI N/A GND P139 GND
6 I0_LO1P_6/VRN_6 P35 DCI N/A GND P114 GND
6 IO_L20N_6 P33 I/O N/A GND P117 GND
6 I0_L20P_6 P32 I/O N/A GND P94 GND
6 IO_L21N_6 P31 I/O N/A GND P101 GND
6 I0_L21P_6 P30 I/0 N/A GND P81 GND
6 I0_L22N_6 P28 I/O N/A GND P88 GND
6 I0_L22P_6 P27 I/O N/A GND P64 GND
6 I0_L23N_6 P26 IO N/A GND P67 GND
6 I0_L23P_6 P25 I/O N/A GND P42 GND
6 I0_L24N_6/VREF_6 P24 VREF N/A GND P45 GND
6 I0_L24P_6 P23 I/O N/A GND P22 GND
6 I0_L40N_6 P21 I/0 N/A GND P29 GND
6 I0_L40P_6/VREF_6 P20 VREF N/A GND P9 GND
7 IO/VREF_7 P4 VREF N/A GND P16 GND
7 IO_LO1TN_7/VRP_7 P2 DCI N/A VCCAUX P134 VCCAUX
7 I0_LO1P_7/VRN_7 P1 DCI N/A VCCAUX P120 VCCAUX
7 I0_L20N_7 P6 I/0 N/A VCCAUX P62 VCCAUX
7 I0_L20P_7 P5 I/O N/A VCCAUX P48 VCCAUX
7 I0_L21N_7 P8 I/O N/A VCCINT P133 VCCINT
7 I0_L21P_7 P7 IO N/A VCCINT P121 VCCINT
7 I0_L22N_7 P11 I/O N/A VCCINT P61 VCCINT
7 I0_L22P_7 P10 I/0 N/A VCCINT P49 VCCINT
7 I0_L23N_7 P13 I/O VCCAUX |CCLK P72 CONFIG
7 I0_L23P_7 P12 I/0 VCCAUX | DONE P71 CONFIG
7 I0_L24N_7 P15 IO VCCAUX |HSWAP_EN P142 CONFIG
7 10_L24P_7 P14 I/O VCCAUX | MO P38 CONFIG
7 I0_L40N_7/VREF_7 P18 VREF VCCAUX | M1 P37 CONFIG
7 I0_L40P_7 P17 I/O VCCAUX | M2 P39 CONFIG
0,1 VCCO_TOP P126 VCCO VCCAUX |PROG_B P143 CONFIG
0,1 VCCO_TOP P138 VCCO VCCAUX |TCK P110 JTAG
0,1 VCCO_TOP P115 VCCO VCCAUX | TDI P144 JTAG
2,3 VCCO_RIGHT P106 VCCO VCCAUX | TDO P109 JTAG
2,3 VCCO_RIGHT P75 VCCO VCCAUX | TMS P111 JTAG
2,3 VCCO_RIGHT P91 VCCO
4,5 VCCO_BOTTOM P54 VCCO

32

www.xilinx.com

DS099-4 (v1.7) August 19, 2005

Product Specification


http://www.xilinx.com

S XILINX® Spartan-3 FPGA Family: Pinout Descriptions

User I/Os by Bank

Table 23 indicates how the available user-I1/O pins are dis-
tributed between the eight 1/0 banks on the TQ144 pack-
age.

Table 23: User I/0s Per Bank in TQ144 Package

. All Possible I/0 Pins by Type
Maximum
Package Edge I/0 Bank /10 /10 DUAL DCI VREF GCLK
0 10 5 0 2 1 2
Top
1 9 4 0 2 1 2
2 14 10 0 2 2 0
Right
3 15 11 0 2 2 0
4 11 0 6 2 1 2
Bottom
5 9 0 6 0 1 2
6 14 10 0 2 2 0
Left
7 15 11 0 2 2 0
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TQ144 Footprint
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Figure 7: TQ144 Package Footprint (top view). Note pin 1 indicator in top-left corner and logo orientation.

51

1 bank

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

DCI: User I/O or reference resistor input for

CONFIG: Dedicated configuration pins

12

DUAL: Configuration pin, then possible

user 1/0

GCLK: User I/O or global clock buffer

input

12

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

. VCCO: Output voltage supply for bank

7 JTAG: Dedicated JTAG port pins VCCINT: Internal core voltage supply (+1.2V)
0 N.C.: No unconnected pins in this package n GND: Ground VCCAUX: Auxiliary voltage supply (+2.5V)
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PQ208: 208-lead Plastic Quad Flat Pack

Table 24: PQ208 Package Pinout (Continued)

The 208-lead plastic quad flat package, PQ208, supports XC3S200 | PQ208
three different Spartan-3 devices, including the XC3S50, )_(03350 X_C3S4°° Pin
the XC3S200, and the XC3S400. The footprints for the Bank | PinName | PinName | Number | Type
XC3S5200 and XC3S5400 are identical, as shown in Table 24 0 [O_L31N_O0 |IO_L31N_0O P187 I/0
and Figure 8. The XC3S50, however, has fewer I/O pins 0 I0_L31P_0/ |10_L31P_0/ P185 VREF
resulting in 17 unconnected pins on the PQ208 package, VREF_0 VREF_0
labeled as “N.C” In Table 24 and Figure 8, these uncon- 0 IO L32N 0/ |10 L32N 0/ P184 GCLK
nected pins are indicated with a black diamond symbol (#). GCLK7 GCLK7
All the package pins appear in Table 24 and are sorted by 0 I0_L32P_0/ |10_L32P_0/ P183 GCLK
bank number, then by pin name. Pairs of pins that form a dif- GCLK6 GCLK6
ferential 1/0 pair appear together in .the table. Thg table also 0 VCCO_ 0 VCCO_ 0 P188 VCCO
shows the pin number for each pin and the pin type, as
defined earlier. 0 VCCO_0 VCCO_0 P201 VCCO
If there is a difference between the XC3S50 pinout and the ! 10 10 P167 Vo
pinout for the XC3S200 and XC3S400, then that difference 1 10 10 P175 /0
is highlighted in Table 24. If the table entry is shaded grey, 1 10 10 P182 I/0
then there is an unconnected pin on the XC3S50 that maps 1 IO LOIN 1/ |10 LOIN 1/ P162 DCI
to a user-1/0 pin on the XC35200 and XC3S400. If the table VRP_ 1 VRP_ 1
entry is shaded tan, then the unconnected pin on the
. 1 IO_LO1P_1 10_LO1P_1 P161 DCI
XC3S50 maps to a VREF-type pin on the XC3S200 and \?R_NO1 -V \?R_NO1 - ©
XC3S5400. If the other VREF pins in the bank all connect to = =
a voltage reference to support a special 1/0 standard, then 1 l\?R_IIE_IIO:\U/ I\?F?EL;OT‘” P166 VREF
also connect the N.C. pin on the XC3S50 to the same VREF - -
voltage. This provides maximum flexibility as you could 1 IO_L10P_1  |IO_L10P_1 P165 /0
potentially migrate a design from the XC3S50 device to an 1 [O_L27N_1 |10_L27N_1 P169 I/0
cireuit board. 1 |IO_L28N_1 |IO_L28N_1 | Pi72 Vo
An electronic version of this package pinout table and foot- 1 10 L28P 1 1O L28P 1 P171 /0
print diagram is available for download from the Xilinx web- - - - —
site at http://www.xilinx.com/bvdocs/publications/s3_pin.zip. 1 I0_L31N_1/ 1O_L31N_1/ P178 VREF
VREF_1 VREF_1
Pinout Table 1 IO_L31P_1  |IO_L31P_1 P176 /0
Table 24: PQ208 Package Pinout 1 g&l__}ggNJ/ l(?éll_-liéNJ/ P181 GCLK
XC35200 PQ.208 1 I0_L32P_1/ |IO_L32P_1/ P180 GCLK
XC3S50 XC3S400 Pin GCLK4 GCLK4
Bank Pin Name Pin Name Number Type
1 VCCO_1 VCCO_1 P164 VCCO
0 10 10 P189 /0
1 VCCO_1 VCCO_1 P177 VCCO
0 10 10 P197 /10
2 N.C. (@) IO/VREF_2 P154 VREF
0 N.C. (®) IO/VREF_0 P200 VREF
2 IO_LOIN_2/ |IO_LO1N_2/ P156 DCI
0  |IO/VREF_O |IO/VREF_0 P205 | VREF VRP 2 VRP 2
0 |IO_LOINO/ |IO_LOIN_O/ | P204 DCI 2 |lo_LoiP_2/ |I0_Lo1P_2/ | P155 DCl
VRP_0 VRP_0 VRN_2  |VRN_2
0 I0_LO1P_0O/ |10_LO1P_0/ P203 DCI 2 IO L19N 2 IO L19N 2 P152 /O
VRN_O VRN_O — — — —
2 IO_L19P_2 I0_L19P_2 P150 /0
0 I0_L25N_0 I0_L25N_0 P199 /10
2 IO_L20N_2 I0_L20N_2 P149 I/0
0 I0_L25P_0 I0_L25P_0 P198 /0
2 I0_L20P_2 10_L20P_2 P148 /0
0 I0_L27N_0 IO_L27N_0 P196 /0
2 IO_L21N_2 I0_L21N_2 P147 I/0
0 I0_L27P_0 I0_L27P_0 P194 /0
2 I0_L21P_2 10_L21P_2 P146 /0
0 I0O_L30N_0 IO_L30N_O P191 /0
2 IO_L22N_2 I0_L22N_2 P144 I/0
0 I0_L30P_0 I0O_L30P_0 P190 /0
2 I0_L22P_2 10_L22P_2 P143 /0
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Table 24: PQ208 Package Pinout (Continued)

Table 24: PQ208 Package Pinout (Continued)

XC3S200 | PQ208 XC3S200 | PQ208
XC3S50 XC3S400 Pin XC3S50 XC3S400 Pin
Bank Pin Name Pin Name | Number Type Bank Pin Name Pin Name | Number Type
2 IO_L23N_2/ |IO_L23N_2/ P141 VREF 4 IO/VREF_4 | IO/VREF_4 P102 VREF
VREF_2 VREF_2 4 IO_LOIN 4/ |IO_LOIN 4/ | P101 DCI
2 IO_L23P_2 |[l10_L23P 2 P140 I/0 VRP_4 VRP_4
2 IO_L24N 2 |10 L24N 2 P139 /0 4 IO_LO1P_4/ |IO_LO1P_4/ P100 DCI
2 IO_L24P 2 |10 L24P 2 P138 110 VRN_4 VRN_4
2 N.C. (#) IO_L39N_2 P137 o) IO_L25N_4  |10_L25N_4 P95 /o
2 |NC.(#) |IO_L39P2 | P135 Vo I0_L25P_4 |10_L25P 4 | Po4 Vo
5 I0_L4ON_2 |10 _L4ON_2 P133 e IO_L27N_4/ |IO_L27N_4/ P92 DUAL
DIN/DO DIN/DO
2 IO_L40P_2/ |1O_L40P_2/ P132 VREF
2 VCCO 2 VCCO_2 P136 VCCO
4 IO_L30N_4/ |IO_L30N_4/ P87 DUAL
VCCO_2 VCCO_2 P153 VCCO D2 Do
IO_LOTN_3/ |IO_LOIN_3/ | P107 DCl 4  |10_L30P_4/ |10_L30P_4/ P86 DUAL
VRP_3 VRP_3 D3 D3
8 |IO_LO1P_3/ |IO_LO1P_3/ | P106 DCl 4  |IO_L31N_4/ |10_L31N_4/ P83 DUAL
VRN_3 VRN_3 INIT_B INIT_B
3 N.C. (®) IO_L17N_3 P109 /o 4 I0_L31P_4/ |IO_L31P_4/ P81 DUAL
3 N.C. () IO_L17P_3/ P108 VREF DOUT/BUSY | DOUT/BUSY
VREF_3 4 IO_L32N_4/ |IO_L32N_4/ P80 GCLK
3 IO_L19N_3 [IO_L19N_3 P113 /0 GCLK1 GCLK1
3 I0_L19P_3 IO_L19P_3 P111 1/0 4 I0_L32P_4/ |I10_L32P_4/ P79 GCLK
3 |I0_L20N.3 |IO_L20N 3 P115 e GCLKO GCLKO
3 |I0_L20P.3 |IO_L20P_3 P114 e 4 |vcco 4 VCCO_4 Pg4 | VCCO
3 |10 L2IN.3 |I0_L2IN 3 P117 e A___lvcco.d veCo_4 Pos | VCCO
3 |10 L21P.3 |10 _L21P_3 P116 e 5 | 10 P63 Vo
3 |10 L22N.3 |10 L22N 3 P120 e 5 |0 10 P71 Vo
3 0 L22P 3 |10 L22P 3 b119 o 5 IO/VREF_5 | IO/VREF_5 P78 VREF
5 IO_LOIN_5/ |IO_LO1N_5/ P58 DUAL
3 IO_L23N_3 |10_L23N_3 P123 /0 RDWR B RDWR B
3 '\?R—I'E‘ﬁsg -3 {?R—é‘,fsg 3 P122 VREF 5 IO_LO1P_5/ |IO_LO1P_5/ P57 DUAL
- = CS B CS B
3 I0_L24N_3 |10_L24N_3 P125 Vo 5 IO_L10N_5/ |IO_L10N_5/ P62 DCI
3 I0_L24P_3 |IO_L24P_3 P124 1/0 VRP_5 VRP_5
3 N.C. (®) IO_L39N_3 P128 1’0 5 IO_L10P_5/ |10_L10P_5/ P61 DCI
3 N.C. () I0_L39P_3 P126 /0 VRN_5 VRN_5
3 IO_L40N_3/ |I1O_L40N_3/ P131 VREF 5 IO_L27N_5/ |10_L27N_5/ P65 VREF
VREF_3 VREF_3 VREF_5 VREF_5
3 IO_L40P_3 |IO_L40P_3 P130 I/0 IO_L27P_5 |10_L27P_5 P64 e
3 VCCO_3 VCCO_3 P110 VCCO IO_L28N_5/ |10_L28N_5/ P68 DUAL
3 |VCCO3  |vCCO. 3 P127 | VCCO D6 D6
- - - r— Te 5 IO_L28P 5/ |IO_L28P_5/ P67 DUAL
D7 D7
4 |NGC.(®) 1o e Vo 5 |10 L3IN.5 |10 L3IN.5/ | P74 DUAL
4 IO/VREF_4 |IO/VREF_4 P85 VREF D4 D4
4 N.C. (®) IO/VREF_4 P96 VREF 5 IO_L31P_5/ |10_L31P_5/ P72 DUAL
D5 D5
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Table 24: PQ208 Package Pinout (Continued)

Table 24: PQ208 Package Pinout (Continued)

XC3S200 | PQ208 XC3S200 | PQ208
XC3S50 | XC3S400 Pin XC3S50 | XC3S400 Pin
Bank Pin Name Pin Name | Number Type Bank Pin Name Pin Name | Number Type
5 [I0_L32N_5/ [IO_L32N_5 | P77 | GCLK 7 [I0_L21P_7 [IO_L21P_7 P12 IS
GCLK3 GCLK3 7 |I0_L22N_7 [IO_L22N_7 P16 /o
5 |I0_L32P_5/ |IO_L32P_5 | P76 | GCLK 7 llol22p 7 |10 L22P 7 P15 o
GCLK?2 GCLK2
7 |I0_L23N_7 [I0_L23N_7 P19 s
5 |VCCO_5  |VCCO_5 P60 | VCCO
7 |10_L23P_7 |lO_L23P_7 P18 s
5 |vccos  |vcco.s P73 | vcco
7 |10_L24N_7 [IO_L24N_7 P21 s
6 |N.C.(#) IO/VREF_6 P50 | VREF
7 |10_L24P_7 |lO_L24P_7 P20 s
6 |I0_LOIN_6/ |IO_LOIN_6/ | P52 DCI
VRP_6 VRP_6 7 [NC.(#) I0_L39N_7 P24 /o
6 |IO_LO1P_6/ |IO_LO1P_6/ | P51 DCI 7 |NC.(®) 10_L39P 7 P22 Vo
VRN_6 VRN_6 7  |IO_L4ON_7/ [IO_L4ON_7/ | P27 | VREF
6 |IO_L19N_6 |IO_L19N_6 P48 /0 VREF_7 VREF_7
6 |IO_L19P_6 |IO_L19P_6 P46 /0 7 |lot40p_7 |10 L4OP 7 P26 Vo
6 |IO_L20N_6 |IO_L20N_6 P45 /0 VeCo_7  |VCCOo7 P6 veco
6 |IO_L20P_6 |IO_L20P_6 P44 e} Veco_7 | VCCO_7 P23 | VCCO
6 |IO_L2IN_6 |IO_L21N_6 P43 /0 N/A_ | GND GND P1 GND
6 |I0_L21P_6 |IO_L21P_6 P42 /0 N/A_|GND GND P186 | GND
6 |IO_L22N_6 |IO_L22N 6 P40 /0 N/A_ | GND GND P195 | GND
6 |I0_L22P_6 |IO_L22P_6 P39 /0 N/A_ |GND GND P202 | GND
6 |IO_L23N_6 |IO_L23N 6 P37 /0 N/A_ | GND GND P163 | GND
6 |I0_L23P_6 |IO_L23P_6 P36 /0 N/A_ |GND GND P170 | GND
6 |IO_L24N_6/ |IO_L24N_6/ | P35 VREF N/A | GND GND P179 GND
VREF_6 VREF_6 N/A  |GND GND P134 | GND
6 |I0_L24P_6 |IO_L24P_6 P34 e} N/A  |GND GND P145 | GND
6 |NC.(#) IO_L39N_6 P33 s N/A  |GND GND P151 GND
6 |NC.(#) IO_L39P_6 P31 e} N/A  |GND GND P157 | GND
6 |I0_L4ON_6 |IO_L4ON_6 P29 /0 N/A  |GND GND P112 | GND
6 |I0_L40P_6/ |lO_L4OP_6/ | P28 | VREF N/A  |GND GND P118 | GND
VREF.6  |VREF.6 N/A | GND GND P129 | GND
VCCO_6  |VCCO_6 P32 | VCCO A lanD GND P2 GND
VCCO_6  |VCCO_6 P49 | vCCO A laND GND o1 GND
IO_LOIN_7/ |IO_LOIN_7/ P3 DCI
VP 7 VP 7 N/A  |GND GND P99 GND
7 [10_L01P_7/ [IO_LO1P_7/ P2 DCI NA_|GND GND P105 | GND
VRN_7 VBN_7 N/A GND GND P53 GND
7 N.C. () IO_L16N_7 P5 /0 N/A~ |GND GND P59 GND
7 N.C. (®) IO_L16P_7/ P4 VREF N/A  |GND GND P66 GND
VREF_7 N/A  |GND GND P75 GND
7 IO_L19N_7/ [IO_L19N_7/ P9 VREF N/A GND GND P30 GND
VREF_7 VREF_7 N/A  |GND GND P41 GND
7 |I0_L19P_7 [lO_L19P_7 P7 /0 VA TGND GND 547 GND
7 |I0_L20N_7 |IO_L20N_7 P11 s VA ToND GND o8 GND
7 |10_L20P_7 |lO_L20P_7 P10 /0 VA TGND GND 12 GND
7 |I0_L2IN_7 [IO_L21N_7 P13 s
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Table 24: PQ208 Package Pinout (Continued) Table 24: PQ208 Package Pinout (Continued)
XC3S200 | PQ208 XC3S200 | PQ208
XC3S50 XC3S400 Pin XC3S50 XC3S400 Pin
Bank Pin Name Pin Name | Number Type Bank Pin Name Pin Name | Number Type
N/A GND GND P25 GND VCCAUX |HSWAP_EN |HSWAP_EN P206 CONFIG
N/A VCCAUX VCCAUX P193 VCCAUX VCCAUX | MO MO P55 CONFIG
N/A VCCAUX VCCAUX P173 VCCAUX VCCAUX | M1 M1 P54 CONFIG
N/A VCCAUX VCCAUX P142 VCCAUX VCCAUX | M2 M2 P56 CONFIG
N/A VCCAUX VCCAUX P121 VCCAUX VCCAUX |PROG_B PROG_B P207 CONFIG
N/A VCCAUX VCCAUX P89 VCCAUX VCCAUX | TCK TCK P159 JTAG
N/A VCCAUX VCCAUX P69 VCCAUX VCCAUX | TDI TDI P208 JTAG
N/A VCCAUX VCCAUX P38 VCCAUX VCCAUX | TDO TDO P158 JTAG
N/A VCCAUX VCCAUX P17 VCCAUX VCCAUX | TMS T™MS P160 JTAG
N/A VCCINT VCCINT P192 VCCINT
N/A | VCCINT VCCINT p174 | vcoint | User I/Os by Bank
N/A VCCINT VCCINT P88 VCCINT Table 25 indicates how the available user-1/0 pins are dis-
N/A | VCCINT VCCINT P70 VCCINT tributed between th_e glght I/O banks for the XC3S50 in the
PQ208 package. Similarly, Table 26 shows how the avail-
VCCAUX | CCLK CCLK P104 | CONFIG able user-1/0O pins are distributed between the eight 1/0
VCCAUX | DONE DONE P103 | CONFIG banks for the XC3S200 and XC3S400 in the PQ208 pack-

age.

Table 25: User I/0s Per Bank for XC3S50 in PQ208 Package

. All Possible I/0 Pins by Type
Maximum
Package Edge I/0 Bank /0 /0 DUAL DCI VREF GCLK
0 15 9 0 2 2 2
Top
1 15 9 0 2 2 2
2 16 13 0 2 2 0
Right
3 16 12 0 2 2 0
4 15 3 6 2 2 2
Bottom
5 15 3 6 2 2 2
6 16 12 0 2 2 0
Left
7 16 12 0 2 2 0
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Table 26: User I/Os Per Bank for XC3S200 and XC3S400 in PQ208 Package

Maxi All Possible I/O Pins by Type
aximum
Package Edge /0 Bank /0 /10 DUAL DCI VREF GCLK
0 16 9 0 2 3 2
Top
1 15 9 0 2 2 2
2 19 14 0 2 3 0
Right
3 20 15 0 2 3 0
4 17 4 6 2 3 2
Bottom
5 15 3 6 2 2 2
6 19 14 0 2 3 0
Left
7 20 15 0 2 3 0
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PQ208 Footprint
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Figure 8: PQ208 Package Footprint (top view). Note pin 1 indicator in top-left corner and logo orientation.
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FT256: 256-lead Fine-pitch Thin Ball

Table 27: FT256 Package Pinout (Continued)

Grid Array XC38200
The 256-lead fine-pitch thin ball grid array package, FT256, )2(533831400000 F':;?:S
supports three different Spartan-3 devices, including _the Bank Pin Name Number Type
XC3S5200, the XC35400, and the XC3S1000. The footprints
for all three devices are identical, as shown in Table 27 and 1 10 C10 o
Figure 9. 1 IO/VREF_A1 D12 VREF
All the package pins appear in Table 27 and are sorted by 1 IO_LOTN_1/VRP_1 Al4 DCI
bank number, then by pin name. Pairs of pins that form a dif- 1 IO_LO1P_1/VRN_1 B14 DCI
ferential I/0O pair appear together in Ithe table. Thg table also 1 I0_L10N_1/VREF 1 A13 VREF
shows the pin number for each pin and the pin type, as
defined earlier. 1 10_L10P_1 B13 Vo
An electronic version of this package pinout table and foot- ! I0_L27N_1 B12 Vo
print diagram is available for download from the Xilinx web- 1 10_L27P_1 C12 /0
site at http://www.xilinx.com/bvdocs/publications/s3_pin.zip. 1 IO_L28N_1 D11 I/O
Pinout Table 1 I0_L28P_1 E11 I/O
1 IO_L29N_1 B11 I/0
Table 27: FT256 Package Pinout 1 10_L29P_1 C11 /0
;gggigg 1256 1 IO_L30N_1 D10 /O
XC3S1000 Pin 1 I0_L30P_1 E10 110
Bank Pin Name Number | Type 1 IO_L31N_1/VREF_1 A10 VREF
0 10 A5 1/0 1 I0_L31P_1 B10 I/O
0 10 A7 I/0 1 I0_L32N_1/GCLK5 C9 GCLK
0 IO/VREF_0 A3 VREF 1 10_L32P_1/GCLK4 D9 GCLK
0 IO/VREF_0 D5 VREF 1 VCCO_1 E9 VCCO
0 IO_LO1N_0/VRP_0 B4 DCI 1 VCCO_1 F9 VCCO
0 I0_LO1P_O/VRN_O A4 DCI 1 VCCO_1 F10 VCCO
0 I0_L25N_0 C5 1/0 2 10 G16 I/O
0 I0_L25P_0 B5 1/0 2 IO_LOIN_2/VRP_2 B16 DCI
0 I0_L27N_0 E6 I/0 2 I0_LO1P_2/VRN_2 C16 DCI
0 10_L27P_0 D6 1/0 2 IO_L16N_2 Ci15 I/O
0 I0_L28N_0 cé I/0 2 I0_L16P_2 D14 I/0
0 10_L28P_0 B6 I/0 2 IO_L17N_2 D15 I/O
0 I0_L29N_0 E7 1/0 2 IO_L17P_2/VREF_2 D16 VREF
0 I0_L29P_0 D7 1/0 2 IO_L19N_2 E13 I/0
0 I0_L30N_0 Cc7 I/0 2 IO_L19P_2 E14 I/O
0 I0_L30P_0 B7 1/0 2 IO_L20N_2 E15 I/O
0 I0_L31N_0 D8 I/0 2 I0_L20P_2 E16 I/0
0 I0_L31P_O0/VREF_0 Cc8 VREF 2 IO_L21N_2 F12 I/O
0 10_L32N_0/GCLK7 B8 GCLK 2 I0_L21P_2 F13 I/O
0 I0_L32P_0/GCLK6 A8 GCLK 2 I0O_L22N_2 F14 I/0
0 VCCO_0 ES8 VCCO 2 IO_L22P_2 F15 I/0
0 VCCO_0 F7 VCCO 2 IO_L23N_2/VREF_2 G12 VREF
0 VCCO_0 F8 VCCO 2 I0_L23P_2 G13 I/0O
1 10 A9 I/0 2 I0_L24N_2 G14 I/O
1 10 A12 I/0 2 I0_L24P_2 G15 I/O
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Table 27: FT256 Package Pinout (Continued)

Table 27: FT256 Package Pinout (Continued)

XC3S200 XC3S200
XC3S400 FT256 XC3S400 FT256
XC3S1000 Pin XC3S1000 Pin
Bank Pin Name Number Type Bank Pin Name Number Type

2 IO_L39N_2 H13 I/0 4 IO_L25N_4 P12 I/0

2 I0_L39P_2 H14 I/0 4 I0_L25P_4 R12 IO

2 I0_L40N_2 H15 I/0 4 IO_L27N_4/DIN/DO M11 DUAL
2 I0_L40P_2/VREF_2 H16 VREF 4 I0_L27P_4/DA N11 DUAL
2 VCCO_2 G11 VCCO 4 I0_L28N_4 P11 IO
2 VCCO_2 H11 VCCO 4 IO_L28P_4 R11 I/O
2 VCCO_2 H12 VCCO 4 IO_L29N_4 M10 I/0

3 10 K15 I/0 4 I0_L29P_4 N10 IO

3 IO_LO1N_3/VRP_3 P16 DCI 4 IO_L30N_4/D2 P10 DUAL
3 I0_LO1P_3/VRN_3 R16 DCI 4 I0_L30P_4/D3 R10 DUAL
3 I0_L16N_3 P15 I/0 4 IO_L31N_4/INIT_B N9 DUAL
3 I0_L16P_3 P14 I/0 4 I0_L31P_4/DOUT/BUSY P9 DUAL
3 I0_L17N_3 N16 I/0 4 I0_L32N_4/GCLK1 R9 GCLK
3 I0_L17P_3/VREF_3 N15 VREF 4 10_L32P_4/GCLKO T9 GCLK
3 IO_L19N_3 M14 I/0 4 VCCO_4 L9 VCCO
3 I0_L19P_3 N14 I/0 4 VCCO_4 L10 VCCO
3 I0_L20N_3 M16 I/0 4 VCCO_4 M9 VCCO
3 I0_L20P_3 M15 I/0 5 10 N5 I/O

3 I0_L21N_3 L13 I/0 5 10 P7 IO

3 I0_L21P_3 M13 I/0 5 10 T5 IO

3 I0_L22N_3 L15 I/0 5 IO/VREF_5 T8 VREF
3 I0_L22P_3 L14 I/0 5 IO_LO1N_5/RDWR_B T3 DUAL
3 I0_L23N_3 K12 I/0 5 IO_LO1P_5/CS_B R3 DUAL
3 I0_L23P_3/VREF_3 L12 VREF 5 IO_L10N_5/VRP_5 T4 DCI
3 I0_L24N_3 K14 I/0 5 I0_L10P_5/VRN_5 R4 DCI
3 I0_L24P_3 K13 I/0 5 IO_L27N_5/VREF_5 R5 VREF
3 I0_L39N_3 J14 I/0 5 I0_L27P_5 P5 I/O

3 I0_L39P_3 J13 I/0 5 I0_L28N_5/D6 N6 DUAL
3 I0_L40N_3/VREF_3 J16 VREF 5 I0_L28P_5/D7 M6 DUAL
3 I0_L40P_3 K16 I/0 5 IO_L29N_5 R6 I/O

3 VCCO_3 J11 VCCO 5 I0_L29P_5/VREF_5 P6 VREF
3 VCCO_3 J12 VCCO 5 IO_L30N_5 N7 IO

3 VCCO_3 K11 VCCO 5 IO_L30P_5 M7 I/O
4 10 T12 I/0 5 I0_L31N_5/D4 T7 DUAL
4 10 T14 I/0 5 I0_L31P_5/D5 R7 DUAL
4 IO/VREF_4 N12 VREF 5 I0_L32N_5/GCLK3 P8 GCLK
4 IO/VREF_4 P13 VREF 5 I0_L32P_5/GCLK2 N8 GCLK
4 IO/VREF_4 T10 VREF 5 VCCO_5 L7 VCCO
4 IO_LO1N_4/VRP_4 R13 DCI 5 VCCO_5 L8 VCCO
4 I0_LO1P_4/VRN_4 T13 DCI
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Table 27: FT256 Package Pinout (Continued)

Table 27: FT256 Package Pinout (Continued)

XC3S200 XC3S200
XC3S400 FT256 XC3S400 FT256
XC3S1000 Pin XC3S1000 Pin

Bank Pin Name Number Type Bank Pin Name Number Type
5 VCCO_5 M8 VCCO 7 IO_L22N_7 F2 I/O
6 10 K1 1/0 7 I0_L22P_7 F3 I/0
6 IO_LO1N_6/VRP_6 R1 DCI 7 IO_L23N_7 G5 I/O
6 I0_LO1P_6/VRN_6 P1 DCI 7 I0_L23P_7 F5 I/O
6 IO_L16N_6 P2 1/0 7 IO_L24N_7 G3 I/0
6 I0_L16P_6 N3 I/0 7 I0_L24P_7 G4 I/O
6 IO_L17N_6 N2 I/0 7 IO_L39N_7 H3 I/O
6 I0_L17P_6/VREF_6 N1 VREF 7 IO_L39P_7 H4 I/0
6 IO_L19N_6 M4 I/0 7 IO_L40ON_7/VREF_7 H1 VREF
6 I0_L19P_6 M3 1/0 7 IO_L40P_7 G1 I/O
6 I0O_L20N_6 M2 I/0 7 VCCO_7 G6 VCCO
6 I0_L20P_6 M1 I/0 7 VCCO_7 H5 VCCO
6 IO_L21N_6 L5 I/0 7 VCCO_7 H6 VCCO
6 I0_L21P_6 L4 1/0 N/A GND Al GND
6 I0_L22N_6 L3 I/0 N/A GND A16 GND
6 I0_L22P_6 L2 I/0 N/A GND B2 GND
6 IO_L23N_6 K5 1/0 N/A GND B9 GND
6 I0_L23P_6 K4 I/0 N/A GND B15 GND
6 I0_L24N_6/VREF_6 K3 VREF N/A GND F6 GND
6 I0_L24P_6 K2 1/0 N/A GND F11 GND
6 I0O_L39N_6 J4 I/0 N/A GND G7 GND
6 I0_L39P_6 J3 I/0 N/A GND G8 GND
6 I0_L40N_6 J2 I/0 N/A GND G9 GND
6 I0_L40P_6/VREF_6 Ji VREF N/A GND G10 GND
6 VCCO_6 J5 VCCO N/A GND H2 GND
6 VCCO_6 J6 VCCO N/A GND H7 GND
6 VCCO_6 K6 VCCO N/A GND H8 GND
7 10 G2 I/0 N/A GND H9 GND
7 IO_LOIN_7/VRP_7 C1 DCI N/A GND H10 GND
7 I0_LO1P_7/VRN_7 B1 DCI N/A GND J7 GND
7 I0O_L16N_7 c2 I/0 N/A GND J8 GND
7 I0_L16P_7/VREF_7 C3 VREF N/A GND J9 GND
7 I0_L17N_7 D1 I/0 N/A GND J10 GND
7 I0_L17P_7 D2 I/0 N/A GND J15 GND
7 IO_L19N_7/VREF_7 E3 VREF N/A GND K7 GND
7 I0_L19P_7 D3 I/0 N/A GND K8 GND
7 I0_L20N_7 E1 I/0 N/A GND K9 GND
7 10_L20P_7 E2 1/0 N/A GND K10 GND
7 I0_L21N_7 F4 I/0 N/A GND L6 GND
7 I0_L21P_7 E4 I/0 N/A GND L11 GND
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Spartan-3 FPGA Family: Pinout Descriptions

Table 27: FT256 Package Pinout (Continued)

Table 27: FT256 Package Pinout (Continued)

XC3S200 XC3S200

XC3S400 FT256 XC3S400 FT256

XC3S1000 Pin XC3S1000 Pin
Bank Pin Name Number Type Bank Pin Name Number Type
N/A GND R2 GND N/A VCCINT M12 VCCINT
N/A GND R8 GND N/A VCCINT N4 VCCINT
N/A GND R15 GND N/A VCCINT N13 VCCINT
N/A GND T GND VCCAUX |CCLK T15 CONFIG
N/A GND T16 GND VCCAUX | DONE R14 CONFIG
N/A VCCAUX A6 VCCAUX VCCAUX | HSWAP_EN C4 CONFIG
N/A VCCAUX A1l VCCAUX VCCAUX | MO P3 CONFIG
N/A VCCAUX F1 VCCAUX VCCAUX | M1 T2 CONFIG
N/A VCCAUX F16 VCCAUX VCCAUX | M2 P4 CONFIG
N/A VCCAUX L1 VCCAUX VCCAUX |PROG_B B3 CONFIG
N/A VCCAUX L16 VCCAUX VCCAUX | TCK C14 JTAG
N/A VCCAUX T6 VCCAUX VCCAUX | TDI A2 JTAG
N/A VCCAUX T11 VCCAUX VCCAUX | TDO A15 JTAG
N/A VCCINT D4 VCCINT VCCAUX | TMS C13 JTAG
N/A VCCINT D13 VCCINT
N/A | VCCINT es | vcont | User l/Os by Bank
N/A VCCINT E12 VCCINT Table 28 indicates how the available user-1/0 pins are dis-
N/A VCCINT M5 VCCINT tributed between the eight I/O banks on the FT256 package.

Table 28: User I/Os Per Bank in FT256 Package

All Possible I/0 Pins by Type

Maximum
Package Edge I/0 Bank /0 /0 DUAL DCI VREF GCLK
0 20 13 0 2 3 2
Top
1 20 13 0 2 3 2
2 23 18 0 2 3 0
Right
3 23 18 0 2 3 0
4 21 8 6 2 3 2
Bottom
5 20 7 6 2 3 2
6 23 18 0 2 3 0
Left
7 23 18 0 2 3 0
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FT256 Footprint

| Bank 0 Bank 1
2 3 4 5 6 7 8 9 10 12 13 14 15 16
o 110 0 110 110 110
VREF o| LOTP_O| 1O 110 X] 0 | L3N 1o | L1oN_1| Lo1N_1 RS >
Ol VRN O 5 VREF_1 VREF_1| VRP_1
e 0 e e
110 110 e} 110 e} 110 110
B PROG_B| Lo1N_0 0 D LO1P_1 B LO1N_2
VAPO | L25P_0| L28P_0| L30P_0 L31P_1 | L2ON_1| L27N_1 | L10P_1 | 2P~ i
e 110 e 0 e
e} Hswap | 1o 110 110 e} 110 e}
c| Loin7 L16P_7 . L31P_0 o) LO1P_2
VAP | L16N_7| ymee—o  EN' | L25N_o| L2sN_o| L30N_o|yi3te—0 L29P_1| L27P_1 LieN_2| (AR5
e} e} 110 10 e} 110 e o 110 e} 10 e 110 e
D P L17P_2
L17N_7| L17P_7| L19P_7 VREF_0| L27P_0| L29P_0| L31N_0 W L30N_1| L28N_1 [VREF_1 L16P_2| Li7N_2 | L2
N~ — N
£ gl o | o |50 | wo o | o o | o wo | w | v | w | =
§ | L2on 7| Leop 7| GILT 121P 7 L27N_0| L29N_0 L30P_1| L28P_1 L19N_2| L19P_2 | LeoN_2| LeoP 2| &
o _ o
e} 110 110 e 5 > W 110 ey e}
L2oN_7| L22P 7| L2AN_7| L23P_7 L2AN_2| L21P_2| LooN_2| Lo2P 2
gl o Vo 110 110 110 L2|(/3% ,| 1o e e} /o
L40P_7 L24N_7| L24P_7| L23N_7 D D D D VREE o| L23P_2| L24N_2| L24P_2
e
110 110 110 e}
D D D D L40P_2
L39P_7 L39N_2| L39P_2 | L4ON_2 | A2
e
e} 110 110 110 110
J| L40P_6 » » D »
VASE o| L4ON_6| LaoP_6 | L3IN_6 L39P_3| L39N_3
kKl o | 0 |omel 10 | w0 5 5 5 5 wo | o | o | 5 | W
L24P_6 |\;2dN-0 | L23P_6 | L23N_6 L23N_3| L24P_3| L24N_3 L40P_3
e
e} 110 110 ) 5 > TSN 110 e}
L22P_6 | L22N_6 | L21P_6 | L21N_6 VPeE 5| L21N_3| L22P 3| L22N 3
- ) Le -
£ ml o e} 110 110 Loas 5| 1O o | L27N_4 110 110 e} o | =
§ V| L20P_6 | L2ON_6 | L19P_6 | L19N._6 8°5 | Laop_s L29N_4| DIN L21P_3| L19N_3| L20P_3 | L2oN 3| &
110 110 0 110 e e
e} 110 e} 110 10 110 e}
N| L17P_6 0 |L28N_5 By 131N 4 Lo7P_4 L17P_3
VReE o[ L17N_6 | L1eP_6 D | L3oN 5 R | L2op_a| BE* | VREF 4 L19P_3 | alea | L17N_3
70
110 110 0 110
e} 110 L31P_4 110 110 10 110 e}
P| LotP 6 Mo M2 L29P 5| 10 4| | 30N_4 LOIN_3
VAN g | L16N_6 L27P_5 | Age 2 bout L28N_4| Lo5N_4 |VREF 4| L16P_3| L1eN_3| 0153
110 110 110 /o 110 0 110 /o /o 110 110
LO1P 5| L10P 5| L27N 5/ 0 | L31P 5 D A 130P 4| O, | o5p 4| LOIN 4| DONE oM 01P 3
CS_B | VRN_