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Table 9: Differential I/O Standards

i \"/ Volts
?'Igg?rlAsthgc;‘as? For Outputs oo ) For Inputs Vrer for Inputs (Volts)
LDT_25 (ULVDS_25) 25 = =
LVDS_25 25 - —
BLVDS_25 25 = =
LVDSEXT_25 2.5 - —
LVPECL_25 25 - =
RSDS_25 2.5 = =
DIFF_HSTL_Il_18 1.8 - -
DIFF_SSTL2_lI 25 - =

Notes:
1. See Table 10 for a listing of the differential DCI standards.

The need to supply Vger and Voo imposes constraints on which standards can be used in the same bank. See The
Organization of IOBs into Banks section for additional guidelines concerning the use of the Vocg and Vygg lines.

Digitally Controlled Impedance (DCI)

When the round-trip delay of an output signal—i.e., from output to input and back again—exceeds rise and fall times, it is
common practice to add termination resistors to the line carrying the signal. These resistors effectively match the impedance
of a device’s I/0 to the characteristic impedance of the transmission line, thereby preventing reflections that adversely affect
signal integrity. However, with the high I/O counts supported by modern devices, adding resistors requires significantly more
components and board area. Furthermore, for some packages—e.g., ball grid arrays—it may not always be possible to
place resistors close to pins.

DCI answers these concerns by providing two kinds of on-chip terminations: Parallel terminations make use of an integrated
resistor network. Series terminations result from controlling the impedance of output drivers. DCI actively adjusts both
parallel and series terminations to accurately match the characteristic impedance of the transmission line. This adjustment
process compensates for differences in I/O impedance that can result from normal variation in the ambient temperature, the
supply voltage and the manufacturing process. When the output driver turns off, the series termination, by definition,
approaches a very high impedance; in contrast, parallel termination resistors remain at the targeted values.

DCl is available only for certain I/O standards, as listed in Table 10. DCI is selected by applying the appropriate 1/0 standard
extensions to symbols or components. There are five basic ways to configure terminations, as shown in Table 11. The DCI
I/O standard determines which of these terminations is put into effect.

HSTL_I_DCI-, HSTL_III_DCI-, and SSTL2_I_DCI-type outputs do not require the VRN and VRP reference resistors.
Likewise, LVDCI-type inputs do not require the VRN and VRP reference resistors. In a bank without any DCI I/O or a bank
containing non-DCI I/0 and purely HSTL_I_DCI- or HSTL_III_DCI-type outputs, or SSTL2_I_DClI-type outputs or
LVDClI-type inputs, the associated VRN and VRP pins can be used as general-purpose 1/O pins.

The HSLVDCI (High-Speed LVDCI) standard is intended for bidirectional use. The driver is identical to LVDCI, while the input
is identical to HSTL. By using a Vggg-referenced input, HSLVDCI allows greater input sensitivity at the receiver than when
using a single-ended LVCMOS-type receiver.
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Supply Voltages for the IOBs

Three different supplies power the 10Bs:

* The Vg supplies, one for each of the FPGA’s I/0 banks, power the output drivers, except when using the GTL and
GTLP signal standards. The voltage on the Vo pins determines the voltage swing of the output signal.

*  Vgent is the main power supply for the FPGA’s internal logic.

* The Vgcaux is an auxiliary source of power, primarily to optimize the performance of various FPGA functions such as
I/O switching.

The I/Os During Power-On, Configuration, and User Mode

With no power applied to the FPGA, all I/Os are in a high-impedance state. The Voo vt (1.2V), Vecaux (2.5V), and Ve
supplies may be applied in any order. Before power-on can finish, Vooin, Veco Bank 4, and Vcayx must have reached

their respective minimum recommended operating levels (see Table 29, page 59). At this time, all I/O drivers also will be in
a high-impedance state. Voo Bank 4, Voot @nd Vocaux serve as inputs to the internal Power-On Reset circuit (POR).

A Low level applied to the HSWAP_EN input enables pull-up resistors on User I/Os from power-on throughout configuration.
A High level on HSWAP_EN disables the pull-up resistors, allowing the 1/Os to float. If the HSWAP_EN pin is floating, then
an internal pull-up resistor pulls HSWAP_EN High. As soon as power is applied, the FPGA begins initializing its
configuration memory. At the same time, the FPGA internally asserts the Global Set-Reset (GSR), which asynchronously
resets all IOB storage elements to a Low state.

Upon the completion of initialization, INIT_B goes High, sampling the MO, M1, and M2 inputs to determine the configuration
mode. At this point, the configuration data is loaded into the FPGA. The I/O drivers remain in a high-impedance state (with
or without pull-up resistors, as determined by the HSWAP_EN input) throughout configuration.

The Global Three State (GTS) net is released during Start-Up, marking the end of configuration and the beginning of design
operation in the User mode. At this point, those 1/0Os to which signals have been assigned go active while all unused 1/0s
remain in a high-impedance state. The release of the GSR net, also part of Start-up, leaves the IOB registers in a Low state
by default, unless the loaded design reverses the polarity of their respective RS inputs.

In User mode, all internal pull-up resistors on the I/Os are disabled and HSWAP_EN becomes a “don’t care” input. If it is
desirable to have pull-up or pull-down resistors on 1/Os carrying signals, the appropriate symbol—e.g., PULLUPR,
PULLDOWN—must be placed at the appropriate pads in the design. The Bitstream Generator (Bitgen) option UnusedPin
available in the Xilinx development software determines whether unused I/Os collectively have pull-up resistors, pull-down
resistors, or no resistors in User mode.

CLB Overview
For more details on the CLBs, refer to the chapter entitled “Using Configurable Logic Blocks” in UG331.

The Configurable Logic Blocks (CLBs) constitute the main logic resource for implementing synchronous as well as
combinatorial circuits. Each CLB comprises four interconnected slices, as shown in Figure 11. These slices are grouped in
pairs. Each pair is organized as a column with an independent carry chain.

The nomenclature that the FPGA Editor—part of the Xilinx development software—uses to designate slices is as follows:
The letter ‘X’ followed by a number identifies columns of slices. The ‘X’ number counts up in sequence from the left side of
the die to the right. The letter ‘Y’ followed by a number identifies the position of each slice in a pair as well as indicating the
CLB row. The ‘Y’ number counts slices starting from the bottom of the die according to the sequence: 0, 1, 0, 1 (the first CLB
row); 2, 3, 2, 3 (the second CLB row); etc. Figure 11 shows the CLB located in the lower left-hand corner of the die. Slices
X0YO0 and X0Y1 make up the column-pair on the left where as slices X1Y0 and X1Y1 make up the column-pair on the right.
For each CLB, the term “left-hand” (or SLICEM) indicates the pair of slices labeled with an even ‘X’ number, such as X0, and
the term “right-hand” (or SLICEL) designates the pair of slices with an odd X’ number, e.g., X1.
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Arrangement of RAM Blocks on Die

The XC3S50 has one column of block RAM. The Spartan-3 devices ranging from the XC3S200 to XC3S2000 have two
columns of block RAM. The XC3S4000 and XC3S5000 have four columns. The position of the columns on the die is shown
in Figure 1, page 3. For a given device, the total available RAM blocks are distributed equally among the columns. Table 12
shows the number of RAM blocks, the data storage capacity, and the number of columns for each device.

Table 12: Number of RAM Blocks by Device

Device Total Number TotaIAFldressz‘abIe Number of

of RAM Blocks | Locations (Bits) | Columns
XC3S50 4 73,728 1
XC3S200 12 221,184 2
XC35400 16 294,912 2
XC3S1000 24 442,368 2
XC3S1500 32 589,824 2
XC3S2000 40 737,280 2
XC3S4000 96 1,769,472 4
XC3S5000 104 1,916,928 4

Block RAM and multipliers have interconnects between them that permit simultaneous operation; however, since the
multiplier shares inputs with the upper data bits of block RAM, the maximum data path width of the block RAM is 18 bits in
this case.

The Internal Structure of the Block RAM

The block RAM has a dual port structure. The two identical data ports called A and B permit independent access to the
common RAM block, which has a maximum capacity of 18,432 bits—or 16,384 bits when no parity lines are used. Each port
has its own dedicated set of data, control and clock lines for synchronous read and write operations. There are four basic
data paths, as shown in Figure 13: (1) write to and read from Port A, (2) write to and read from Port B, (3) data transfer from
Port A to Port B, and (4) data transfer from Port B to Port A.

Write | I I I Read @
@ Read Write
< Spartan-3 @
S Dual Port S
%1 BlockRAM | %
Write Write
|
Read [ I | | Read

DS099-2_12_030703

Figure 13: Block RAM Data Paths

Block RAM Port Signal Definitions

Representations of the dual-port primitive RAMB16_S[w,]_S[wg] and the single-port primitive RAMB16_S[w] with their
associated signals are shown in Figure 14. These signals are defined in Table 13.
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(e.g. all configuration pins taken together) when operating in the User mode. This is accomplished by setting the Persist
option to Yes.

Multiple FPGAs can be configured using the Slave Parallel mode and can be made to start-up simultaneously. Figure 27
shows the device connections. To configure multiple devices in this way, wire the individual CCLK, Data, RDWR_B, and
BUSY pins of all the devices in parallel. The individual devices are loaded separately by deasserting the CS_B pin of each
device in turn and writing the appropriate data.

D[0:7]
CCLK
RDWR_B
BUSY
— —
Vcco Banks 4 & 5 _—I_ Vcco Banks 4 & 5 _—I_
Vccaux  Veeint Vccaux Vet
Spartan-3 Spartan-3
Slave Slave
D[0:7] D[0:7]
CCLK CCLK e
RDWR_B RDWR_B
BUSY BUSY
2.5V 2.5V
CS_B —| CS_B M1 5 CS_ B—=|CS B M1 5
M2 M2
Mo MO
»| PROG_B PROG_B
25V = L
DONE  INIT_B DONE  INIT_B
4.7KQ 4.7KQ SND GND
' T < s
DONE ‘ y
INIT_B
PROG_B DS099_24 041103

Notes:

1. There are two ways to use the DONE line. First, one may set the BitGen option DriveDone to "Yes" only for the last FPGA to be
configured in the chain shown above (or for the single FPGA as may be the case). This enables the DONE pin to drive High; thus,
no pull-up resistor is necessary. DriveDone is set to "No" for the remaining FPGAs in the chain. Second, DriveDone can be set to
"No" for all FPGAs. Then all DONE lines are open-drain and require the pull-up resistor shown in grey. In most cases, a value
between 3.3KQ to 4.7KQ is sufficient. However, when using DONE synchronously with a long chain of FPGAs, cumulative
capacitance may necessitate lower resistor values (e.g. down to 330€2) in order to ensure a rise time within one clock cycle.

2. If the FPGAs use different configuration data files, configure them in sequence by first asserting the CS_B of one FPGA then
asserting the CS_B of the other FPGA.

3. Forinformation on how to program the FPGA using 3.3V signals and power, see 3.3V-Tolerant Configuration Interface.

Figure 27: Connection Diagram for Slave Parallel Configuration
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Revision History

Date

Version No.

Description

04/11/03

1.0

Initial Xilinx release

05/19/03

1.1

Added Block RAM column, DCMs, and multipliers to XC3S50 descriptions.

07/11/03

1.2

Explained the configuration port Persist option in Slave Parallel Mode (SelectMAP) section. Updated
Figure 8 and Double-Data-Rate Transmission section to indicate that DDR clocking for the XC3S50 is the
same as that for all other Spartan-3 devices. Updated description of I/O voltage tolerance in ESD
Protection section. In Table 10, changed input termination type for DCI version of the LVCMOS standard
to None. Added additional flexibility for making DLL connections in Figure 21 and accompanying text. In
the Configuration section, inserted an explanation of how to choose power supplies for the configuration
interface, including guidelines for achieving 3.3V-tolerance.

08/24/04

1.3

Showed inversion of 3-state signal (Figure 7). Clarified description of pull-up and pull-down resistors
(Table 6 and page 13). Added information on operating block RAM with multipliers to page 26. Corrected
output buffer name in Figure 21. Corrected description of how DOUT is synchronized to CCLK (page 47).

08/19/05

1.4

Corrected description of WRITE_FIRST and READ_FIRST in Table 13. Added note regarding address
setup and hold time requirements whenever a block RAM port is enabled (Table 13). Added information
in the maximum length of a Configuration daisy-chain. Added reference to XAPP453 in 3.3V-Tolerant
Configuration Interface section. Added information on the STATUS[2] DCM output (Table 23). Added
information on CCLK behavior and termination recommendations to Configuration. Added Additional
Configuration Details section. Added Powering Spartan-3 FPGAs section. Removed GSR from Figure 31
because its timing is not programmable.

04/03/06

2.0

Updated Figure 7. Updated Figure 14. Updated Table 10. Updated Figure 22. Corrected Platform Flash
supply voltage name and value in Figure 26 and Figure 28. Added No Internal Charge Pumps or
Free-Running Oscillators. Corrected a few minor typographical errors.

04/26/06

2.1

Added more information on the pull-up resistors that are active during configuration to Configuration.
Added information to Boundary-Scan (JTAG) Mode about potential interactions when configuring via
JTAG if the mode select pins are set for other than JTAG.

05/25/07

2.2

Added Spartan-3 FPGA Design Documentation. Noted SSTL2_|_DCI 25-Ohm driver in Table 10 and
Table 11. Added note that pull-down is active during boundary scan tests.

11/30/07

2.3

Updated links to documentation on xilinx.com.

06/25/08

24

Added HSLVDCI to Table 10. Updated formatting and links.

12/04/09

25

Updated HSLVDCI description in Digitally Controlled Impedance (DCI). Updated the low-voltage
differential signaling Vo values in Table 10. Noted that the CP132 package is being discontinued in The
Organization of IOBs into Banks. Updated rule 4 in Rules Concerning Banks. Added software version
requirement in The Fixed Phase Mode.

10/29/12

3.0

Added Notice of Disclaimer. Per XCN07022, updated the discontinued FG1156 and FGG1156 package
discussion throughout document. Per XCN08011, updated the discontinued CP132 and CPG132
package discussion throughout document. This product is not recommended for new designs.
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Table 28: Absolute Maximum Ratings (Cont’d)

Symbol Description Conditions Min Max Units
Ik Input clamp current per 1/0O pin —-05V<V|N<(Veco +0.5V) = +100 mA
Vesp | Electrostatic Discharge Voltage pins relative | Human body model = +2000 \%
to GND Charged device model - +500 \Y
Machine model = +200 \
T, Junction temperature - 125 °C
TsoL | Soldering temperature(*) - 220 °C
Tstg Storage temperature —65 150 °C
Notes:

1.

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only;
functional operation of the device at these or any other conditions beyond those listed under the Recommended Operating Conditions is not
implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time adversely affects device reliability.

All User I/O and Dual-Purpose pins (DIN/DO, D1-D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) draw power from the Vo power rail of
the associated bank. Keeping VIN within 500 mV of the associated Vg rails or ground rail ensures that the internal diode junctions that
exist between each of these pins and the V¢ and GND rails do not turn on. Table 32 specifies the V¢ range used to determine the max
limit. Input voltages outside the —0.5V to Vco+0.5V voltage range are permissible provided that the ||k input clamp diode rating is met and
no more than 100 pins exceed the range simultaneously. Prolonged exposure to such current may compromise device reliability. A sustained
current of 10 mA will not compromise device reliability. See XAPP459, Eliminating I/O Coupling Effects when Interfacing Large-Swing
Single-Ended Signals to User I/O Pins on Spartan-3 Generation FPGASs for more details. The VIN limits apply to both the DC and AC
components of signals. Simple application solutions are available that show how to handle overshoot/undershoot as well as achieve PCI
compliance. Refer to the following application notes: XAPP457, Powering and Configuring Spartan-3 Generation FPGAs in Compliant PCI
Applications and XAPP659, Virtex®-II Pro / Virtex-1l Pro X 3.3V I/O Design Guidelines.

All Dedicated pins (M0—-M2, CCLK, PROG_B, DONE, HSWAP_EN, TCK, TDI, TDO, and TMS) draw power from the Vcayx rail (2.5V).
Meeting the V,y max limit ensures that the internal diode junctions that exist between each of these pins and the Vccayyx rail do not turn on.
Table 32 specifies the Vcaux range used to determine the max limit. When Vcaux is at its maximum recommended operating level
(2.625V), V|y max < 3.125V. As long as the V| max specification is met, oxide stress is not possible. For information concerning the use of
3.3V signals, see the 3.3V-Tolerant Configuration Interface, page 47. See also XAPP459.

For soldering guidelines, see UG112, Device Packaging and Thermal Characteristics and XAPP427, Implementation and Solder Reflow
Guidelines for Pb-Free Packages.

Table 29: Supply Voltage Thresholds for Power-On Reset

Symbol Description Min Max Units

VeoINTT Threshold for the Voont supply 0.4 1.0 Vv

VeeauxT Threshold for the Vgcayx supply 0.8 2.0 \

Veeoat Threshold for the Voo Bank 4 supply 0.4 1.0 \Y
Notes:

1.

VeeInT Vecaux: and Voo supplies may be applied in any order. When applying Voot Power before Vooaux power, the FPGA may draw
a surplus current in addition to the quiescent current levels specified in Table 34. Applying Vccaux eliminates the surplus current. The FPGA
does not use any of the surplus current for the power-on process. For this power sequence, make sure that regulators with foldback features
will not shut down inadvertently.

2. To ensure successful power-on, Vooin Voco Bank 4, and Vocayx supplies must rise through their respective threshold-voltage ranges
with no dips at any point.

3. If a brown-out condition occurs where Vooaux Of Vooint drops below the retention voltage indicated in Table 31, then Vocaux o Vooint
must drop below the minimum power-on reset voltage in order to clear out the device configuration content.
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Table 41: System-Synchronous Pin-to-Pin Setup and Hold Times for the 0B Input Path

Speed Grade

Symbol Description Conditions Device -5 -4 Units
Min Min
Setup Times
TrspcMm When writing to the Input LVCMOS25(2), XC3S50 2.37 2.71 ns
Fip-rlop (7F) hetmeome. IOUOELA(RONE.  xossonp 210 23 |
the actiye transition ata Global XC3S400 2.15 2.36 ns
ﬁlgg{( IIDDtlaTa;- ?sep[:c?gl\r/lazg]euds.e. No XC381000 2.58 2.95 ns
XC3S1500 2.55 2.91 ns
XC3S2000 2.59 2.96 ns
XC3S4000 2.76 3.15 ns
XC3S5000 2.69 3.08 ns
Tpsep When writing to IFF, the time from LVCMOS25(2), XC3S50 3.00 3.46 ns
e seup o dta sl e oputin | \OBDELY > xcosa0 | 26 | oz | ns
_Global Clock pin. The DQM is not XC3S5400 2.50 2.87 ns
g‘ré‘sgrmig_‘p“t Delay is XC351000 3.50 4.03 ns
XC3S1500 3.78 4.35 ns
XC3S2000 4.98 5.73 ns
XC3S4000 5.25 6.05 ns
XC3S5000 5.37 6.18 ns
Hold Times
TpHDCM When writing to IFF; the time from | LVCMOS25(3), XC3S50 -0.45 -0.40 ns
b acive anlion at e Glotal | 10BDEPM " ONE xcos0 | o2 005 | s
must be held at the Input pin. The XC3S400 -0.12 -0.05 ns
Egg"r;;i;ggé' No Input Delay is XC351000 043 | -0.38 ns
XC3S1500 —-0.45 —-0.40 ns
XC3S2000 -0.47 -0.42 ns
XC3S4000 —-0.61 —-0.56 ns
XC3S5000 -0.62 -0.57 ns
DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 70



http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 70: Spartan-3 FPGA Pin Definitions (Cont’d)

Pin Name

Direction

GCLK: Global clock buffer inputs

Description

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

Input if connected to global clock
buffers

Otherwise, same as I/O

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 /0.

VREF: I/O bank input reference voltage pins

I0_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 /O Standards (per
bank):

If required to support special I/0 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-I/O pins.

CONFIG: Dedicated configuration pins (pull-up resistor to VCCAUX always active during configuration, regardless of

HSWAP_EN pin)

CCLK

Input in Slave configuration
modes

Output in Master configuration
modes

Configuration Clock:

The configuration clock signal synchronizes configuration data. This pin
has an internal pull-up resistor to VCCAUX during configuration.

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 to VCCAUX during configuration.

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 75. These
pins have an internal pull-up resistor to VCCAUX during configuration,
making Slave Serial the default configuration mode.

HSWAP_EN

JTAG: JTAG interface
pin)
TCK

Input

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.

pins (pull-up resistor to VCCAUX always active during configuration, regardless of HSWAP_EN

Input

JTAG Test Clock:

The TCK clock signal synchronizes all JTAG port operations. This pin has
an internal pull-up resistor to VCCAUX during configuration.
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Table 85: Maximum User I/Os by Package

_ Maximum Maximur_n All Possible I/0 Pins by Type
Device Package User I/Os lefer?.ntlal N.C.
Pairs /[o] DUAL DCI VREF
XC3S50 VQ100 63 29 22 12 14 7 8 0
XC3S200 VQ100 63 29 22 12 14 7 8 0
XC3S50 CcP132(1) 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
XC3S5200 FT256 173 76 113 12 16 24 8 0
XC3S400 FT256 173 76 113 12 16 24 8 0
XC3S1000 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 0
XC351500 FG456 333 149 261 12 16 36 8
XC3S52000 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
XC3S52000 FG676 489 221 405 12 16 48 8
XC3S4000 FG676 489 221 405 12 16 48 8
XC3S5000 FG676 489 221 405 12 16 48 8
XC3S52000 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
XC3S4000 FG1156(1) 712 312 621 12 16 55 8 73
XC3S5000 FG1156(1) 784 344 692 12 16 56 8 1
Notes:

1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Electronic versions of the package pinout tables and footprints 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 ASCII-text file

is easily parsed by most scripting programs. Download the files from the following location:

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
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& XILINX.
Table 89: CP132 Package Pinout (Contd)

Bank XC3850 PinName | CR132 | 1ype
> |10_L24P 2 G13 /0
> |10_L4ON_2 Gi4 e
> |10_L40P_2/VREF 2 H12 | VREF
3 |I0_LOIN_3/VRP_3 N13 DCI
3 |10_L01P_3/VRN_3 N14 DCI
3 |10_L20N_3 L12 e
3 | 10_L20P_3 M14 Vo
3 |10_L22N 3 L14 e
3 |10_L22P 3 L13 e
3 | I0_L23N_3 K13 Vo
3 |10_L23P_3/VREF 3 Ki2 | VREF
3 |10_L24N_3 J12 e
3 | 10_L24P_3 K14 Vo
3 |10_L4ON_3/VREF_3 H14 | VREF
3 | 10_L40P_3 13 e
4 | IO/VREF_4 N12 | VREF
4  |10_LOIN_4/VRP_4 P12 DCI
4  |10_L01P_4/VRN_4 M11 DCI
4 | 10_L27N_4/DIN/DO M10 | DUAL
4  |10_L27P_4/D1 N10 | DUAL
4  |10_L30N_4/D2 N9 | DUAL
4 | 10_L30P_4/D3 P9 | DUAL
4  |10_L3IN_4/INIT_B M8 | DUAL
4  |10_L31P_4/DOUT/BUSY N8 | DUAL
4 | I0_L32N_4/GCLKA P8 | GCLK
4  |10_L32P_4/GCLKO M7 | GCLK
5  |10_L0IN_5RDWR_B P2 | DUAL
5 | I10_LO1P_5/CS B N2 | DUAL
5  |10_L27N_5/VREF_5 M4 | VREF
5 |10_L27P_5 P3 e
5 | I0_L28N_5/D6 P4 | DUAL
5  |10_L28P_5/D7 N4 | DUAL
5  |10_L31N_5/D4 M6 | DUAL
5 | I0_L31P_5D5 P5 | DUAL
5 | I10_L32N_5/GCLK3 P7 | GCLK
5 | 10_L32P_5/GCLK2 P6 | GCLK
6 | I0_LOIN_6/VRP_6 L3 DCI
6 |10_L01P_6/VRN_6 M1 DCI
6 |10_L20N_6 K3 e
6 | I10_L20P_6 K2 Vo

DS099 (v3.0) October 29, 2012
Product Specification

www.Xxilinx.com

137


http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS
& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

TQ144: 144-lead Thin Quad Flat Package

The XC3S50, the XC3S200, and the XC3S400 are available in the 144-lead thin quad flat package, TQ144. All devices
share a common footprint for this package as shown in Table 91 and Figure 46.

The TQ144 package only has four separate VCCO inputs, unlike the BGA packages, which have eight separate VCCO
inputs. The TQ144 package has a separate VCCO input for the top, bottom, left, and right. However, there are still eight
separate I/O banks, as shown in Table 91 and Figure 46. Banks 0 and 1 share the VCCO_TOP input, Banks 2 and 3 share
the VCCO_RIGHT input, Banks 4 and 5 share the VCCO_BOTTOM input, and Banks 6 and 7 share the VCCO_LEFT input.

All the package pins appear in Table 91 and are sorted by bank number, then by pin name. Pairs of pins that form a
differential 1/0 pair appear together in the table. The table also shows the pin number for each pin and the pin type, as
defined earlier.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table
Table 91: TQ144 Package Pinout

Bank | YC3S400 Pin Name | Number | TYP®
0 IO_LO1N_O/VRP_0 P141 DCI
0 IO_LO1P_O/VRN_O P140 DCI
0 I0_L27N_0 P137 I/0
0 I0_L27P_0 P135 I/0
0 IO_L30N_0 P132 I/0
0 I0_L30P_0 P131 I/0
0 IO_L31N_0 P130 I/0
0 IO_L31P_0O/VREF_0 P129 VREF
0 I0_L32N_0/GCLK7 P128 GCLK
0 I0_L32P_0/GCLK6 P127 GCLK
1 10 P116 I/0
1 IO_LOTN_1/VRP_1 P113 DCI
1 I0_LO1P_1/VRN_1 P112 DCI
1 I0_L28N_1 P119 I/0
1 10_L28P_1 P118 I/0
1 IO_L31N_1/VREF_1 P123 VREF
1 I0_L31P_1 P122 I/0
1 I0_L32N_1/GCLK5 P125 GCLK
1 10_L32P_1/GCLK4 P124 GCLK
2 IO_LOTN_2/VRP_2 P108 DCI
2 I0_LO1P_2/VRN_2 P107 DCI
2 I0_L20N_2 P105 I/0
2 I0_L20P_2 P104 I/0
2 I0_L21N_2 P103 I/0
2 I0_L21P_2 P102 I/0
2 I0_L22N_2 P100 I/0
2 10_L22P_2 P99 I/0
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Table 91: TQ144 Package Pinout (Contd)

Bank | yC3S400 PinName | Number | TYP®
5 10_L32P_5/GCLK2 P52 GCLK
6 IO_LO1N_6/VRP_6 P36 DCI
6 I0_LO1P_6/VRN_6 P35 DCI
6 I0_L20N_6 P33 I/0
6 I0_L20P_6 P32 I/0
6 I0O_L21N_6 P31 I/0
6 I0_L21P_6 P30 I/0
6 IO_L22N_6 P28 /O
6 I0_L22P_6 P27 I/0
6 I0_L23N_6 P26 I/0
6 I0_L23P_6 P25 I/0
6 I0_L24N_6/VREF_6 P24 VREF
6 10_L24P_6 P23 I/0
6 IO_L40ON_6 P21 1’0
6 I0_L40P_6/VREF_6 P20 VREF
7 IO/VREF_7 P4 VREF
7 IO_LOIN_7/VRP_7 P2 DCI
7 I0_LO1P_7/VRN_7 P1 DCI
7 I0_L20N_7 P6 I/0
7 I0_L20P_7 P5 I/0
7 I0_L21N_7 P8 I/0
7 I0_L21P_7 P7 I/0
7 IO_L22N_7 P11 1’0
7 10_L22P_7 P10 I/0
7 I0_L23N_7 P13 I/0
7 I0_L23P_7 P12 1’0
7 I0_L24N_7 P15 I/0
7 10_L24P_7 P14 I/0
7 I0_L40N_7/VREF_7 P18 VREF
7 I0_L40P_7 P17 I/0

0,1 VCCO_TOP P126 VCCO
0,1 VCCO_TOP P138 VCCO
0,1 VCCO_TOP P115 VCCO
2,3 VCCO_RIGHT P106 VCCO
2,3 VCCO_RIGHT P75 VCCO
2,3 VCCO_RIGHT P91 VCCO
4,5 VCCO_BOTTOM P54 VCCO
45 VCCO_BOTTOM P43 VCCO
4,5 VCCO_BOTTOM P66 VCCO
6,7 VCCO_LEFT P19 VCCO
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Table 110: FG1156 Package Pinout (Contd)

Bank | pin'Name PinName | PinNumber | TP
0 10_LO3P_0 IO_LO3P_0 B5 I/O
0 I0_L04N_0 IO_LO4N_0 D6 I/0
0 I0_L04P_0 I0_L04P_0 Cé6 I/0
0 IO_LO5N_O IO_LO5N_O B6 I/0
0 I0_LO5P_O/VREF_0 IO_LO5P_O/VREF_0 A6 VREF
0 I0_LO6N_O IO_LO6N_O F7 I/0
0 10_L06P_0 I0_L06P_0 E7 I/0
0 I0_LO7N_O IO_LO7N_O G9 I/0
0 I0_LO7P_0 I0_LO7P_0 F9 I/0
0 I0_LO8N_O IO_LO8N_O D9 I/0
0 10_L08P_0 I0_LO8P_0 C9 I/0
0 I0_LO9N_O IO_LO9N_O J10 I/0
0 I0_L09P_0 I0_LO9P_0 H10 I/0
0 IO_L10N_O IO_L10N_O G10 I/0
0 I0_L10P_0 IO_L10P_0 F10 I/0
0 IO_L11N_O IO_L11N_O L12 I/0
0 I0_L11P_0 IO_L11P_0 K12 I/0
0 I0_L12N_0 IO_L12N_0 J12 I/0
0 I0_L12P_0 I0_L12P_0 H12 I/0
0 I0_L13N_0 IO_L13N_0 F12 I/0
0 I0_L13P_0 I0_L13P_0 E12 I/0
0 I0_L14N_0 IO_L14N_0 D12 I/0
0 I0_L14P_0 I0_L14P_0 C12 I/0
0 IO_L15N_0 IO_L15N_0 B12 I/0
0 I0_L15P_0 I0_L15P_0 A12 I/0
0 I0_L16N_0 IO_L16N_0 H13 I/0
0 I0_L16P_0 I0_L16P_0 G13 I/0
0 I0_L17N_0 IO_L17N_O D13 I/0
0 I0_L17P_0 I0_L17P_0 C13 I/0
0 IO_L18N_0 IO_L18N_0 L14 I/0
0 I0_L18P_0 I0_L18P_0 K14 I/0
0 IO_L19N_0 IO_L19N_0 H14 I/0
0 I0_L19P_0 I0_L19P_0 G14 I/0
0 I0_L20N_0 IO_L20N_0 F14 I/0
0 10_L20P_0 I0_L20P_0 E14 I/O
0 I0_L21N_0 IO_L21N_0 D14 I/0
0 I0_L21P_0 I0_L21P_0 C14 I/0
0 I0_L22N_0 I0_L22N_0 B14 I/O
0 10_L22P_0 10_L22P_0 A14 I/0
0 I0_L23N_0 I0_L23N_0 K15 I/0
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