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Table 3 shows the number of user I/Os as well as the number of differential I/O pairs available for each device/package 
combination.

Package Marking

Figure 2 shows the top marking for Spartan-3 FPGAs in the quad-flat packages. Figure 3 shows the top marking for 
Spartan-3 FPGAs in BGA packages except the 132-ball chip-scale package (CP132 and CPG132). The markings for the 
BGA packages are nearly identical to those for the quad-flat packages, except that the marking is rotated with respect to the 
ball A1 indicator. Figure 4 shows the top marking for Spartan-3 FPGAs in the CP132 and CPG132 packages.

The “5C” and “4I” part combinations may be dual marked as “5C/4I”. Devices with the dual mark can be used as either -5C 
or -4I devices. Devices with a single mark are only guaranteed for the marked speed grade and temperature range. Some 
specifications vary according to mask revision. Mask revision E devices are errata-free. All shipments since 2006 have been 
mask revision E.

Table  3: Spartan-3 Device I/O Chart

Available User I/Os and Differential (Diff) I/O Pairs by Package Type

Package VQ100
VQG100

CP132(1)

CPG132
TQ144

TQG144
PQ208

PQG208
FT256

FTG256
FG320

FGG320
FG456

FGG456
FG676

FGG676
FG900

FGG900
FG1156(1)

FGG1156

Footprint
(mm) 16 x 16 8 x 8 22 x 22 30.6 x 30.6 17 x 17 19 x 19 23 x 23 27 x 27 31 x 31 35 x 35

Device User Diff User Diff User Diff User Diff User Diff User Diff User Diff User Diff User Diff User Diff

XC3S50 63 29 89(1) 44(1) 97 46 124 56 – – – – – – – – – – – –

XC3S200 63 29 – – 97 46 141 62 173 76 – – – – – – – – – –

XC3S400 – – – – 97 46 141 62 173 76 221 100 264 116 – – – – – –

XC3S1000 – – – – – – – – 173 76 221 100 333 149 391 175 – – – –

XC3S1500 – – – – – – – – – – 221 100 333 149 487 221 – – – –

XC3S2000 – – – – – – – – – – – – 333 149 489 221 565 270 – –

XC3S4000 – – – – – – – – – – – – – – 489 221 633 300 712(1) 312(1)

XC3S5000 – – – – – – – – – – – – – – 489 221 633 300 784(1) 344(1)

Notes: 
1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See 

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.
2. All device options listed in a given package column are pin-compatible.
3. User = Single-ended user I/O pins. Diff = Differential I/O pairs.

X-Ref Target - Figure 2

Figure 2: Spartan-3 FPGA QFP Package Marking Example for Part Number XC3S400-4PQ208C
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In contrast, the 144-pin Thin Quad Flat Pack (TQ144) package and the 132-pin Chip-Scale Package (CP132) tie VCCO 

together internally for the pair of banks on each side of the device. For example, the VCCO Bank 0 and the VCCO Bank 1 lines 
are tied together. The interconnected bank-pairs are 0/1, 2/3, 4/5, and 6/7. As a result, Spartan-3 devices in the CP132 and 
TQ144 packages support four independent VCCO supplies. 

Note: The CP132 package is discontinued. See http://www.xilinx.com/support/documentation /spartan-3_customer_notices.htm.

Spartan-3 FPGA Compatibility

Within the Spartan-3 family, all devices are pin-compatible by package. When the need for future logic resources outgrows 
the capacity of the Spartan-3 device in current use, a larger device in the same package can serve as a direct replacement. 
Larger devices may add extra VREF and VCCO lines to support a greater number of I/Os. In the larger device, more pins can 
convert from user I/Os to VREF lines. Also, additional VCCO lines are bonded out to pins that were “not connected” in the 
smaller device. Thus, it is important to plan for future upgrades at the time of the board’s initial design by laying out 
connections to the extra pins.

The Spartan-3 family is not pin-compatible with any previous Xilinx FPGA family or with other platforms among the 
Spartan-3 Generation FPGAs.

Rules Concerning Banks

When assigning I/Os to banks, it is important to follow the following VCCO rules: 

• Leave no VCCO pins unconnected on the FPGA.

• Set all VCCO lines associated with the (interconnected) bank to the same voltage level.

• The VCCO levels used by all standards assigned to the I/Os of the (interconnected) bank(s) must agree. The Xilinx 
development software checks for this. Tables 8, 9, and 10 describe how different standards use the VCCO supply.

• Only one of the following standards is allowed on outputs per bank: LVDS, LDT, LVDS_EXT, or RSDS. This restriction is 
for the eight banks in each device, even if the VCCO levels are shared across banks, as in the CP132 and TQ144 
packages.

• If none of the standards assigned to the I/Os of the (interconnected) bank(s) uses VCCO, tie all associated VCCO lines to 
2.5V.

• In general, apply 2.5V to VCCO Bank 4 from power-on to the end of configuration. Apply the same voltage to VCCO Bank 
5 during parallel configuration or a Readback operation. For information on how to program the FPGA using 3.3V 
signals and power, see the 3.3V-Tolerant Configuration Interface section.

If any of the standards assigned to the Inputs of the bank use VREF, then observe the following additional rules:

• Connect all VREF pins within the bank to the same voltage level.

• The VREF levels used by all standards assigned to the Inputs of the bank must agree. The Xilinx development software 
checks for this. Tables 8 and 10 describe how different standards use the VREF supply. 

If none of the standards assigned to the Inputs of a bank use VREF for biasing input switching thresholds, all associated VREF 
pins function as User I/Os.

Exceptions to Banks Supporting I/O Standards

Bank 5 of any Spartan-3 device in a VQ100, CP132, or TQ144 package does not support DCI signal standards. In this case, 
bank 5 has neither VRN nor VRP pins.

Furthermore, banks 4 and 5 of any Spartan-3 device in a VQ100 package do not support signal standards using VREF (see 
Table 8). In this case, the two banks do not have any VREF pins.

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com
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Supply Voltages for the IOBs

Three different supplies power the IOBs: 

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

• VCCINT is the main power supply for the FPGA’s internal logic. 

• The VCCAUX 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 VCCINT (1.2V), VCCAUX (2.5V), and VCCO 
supplies may be applied in any order. Before power-on can finish, VCCINT, VCCO Bank 4, and VCCAUX 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. VCCO Bank 4, VCCINT, and VCCAUX 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 I/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 M0, 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 I/Os to which signals have been assigned go active while all unused I/Os 
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 I/Os carrying signals, the appropriate symbol—e.g., PULLUP, 
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 
X0Y0 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.

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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• Phase Shifting: The DCM provides the ability to shift the phase of all its output clock signals with respect to its input 
clock signal.

The DCM has four functional components: the Delay-Locked Loop (DLL), the Digital Frequency Synthesizer (DFS), the 
Phase Shifter (PS), and the Status Logic. Each component has its associated signals, as shown in Figure 19.

Delay-Locked Loop (DLL)

The most basic function of the DLL component is to eliminate clock skew. The main signal path of the DLL consists of an 
input stage, followed by a series of discrete delay elements or taps, which in turn leads to an output stage. This path together 
with logic for phase detection and control forms a system complete with feedback as shown in Figure 20.

X-Ref Target - Figure 19

Figure 19: DCM Functional Blocks and Associated Signals

X-Ref Target - Figure 20

Figure 20: Simplified Functional Diagram of DLL
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DFS Clock Output Connections

There are two basic cases that determine how to connect the DFS clock outputs: on-chip and off-chip, which are illustrated 
in sections [a] and [c], respectively, of Figure 21. This is similar to what has already been described for the DLL component. 
See DLL Clock Output and Feedback Connections, page 34.

In the on-chip case, it is possible to connect either of the DFS’s two output clock signals through general routing resources 
to the FPGA’s internal registers. Either a Global Clock Buffer (BUFG) or a BUFGMUX affords access to the global clock 
network. The optional feedback loop is formed in this way, routing CLK0 to a global clock net, which in turn drives the CLKFB 
input.

In the off-chip case, the DFS’s two output clock signals, plus CLK0 for an optional feedback loop, can exit the FPGA using 
output buffers (OBUF) to drive a clock network plus registers on the board. The feedback loop is formed by feeding the CLK0 
signal back into the FPGA using an IBUFG, which directly accesses the global clock network, or an IBUF. Then, the global 
clock net is connected directly to the CLKFB input. 

Phase Shifter (PS)

The DCM provides two approaches to controlling the phase of a DCM clock output signal relative to the CLKIN signal: First, 
there are nine clock outputs that employ the DLL to achieve a desired phase relationship: CLK0, CLK90, CLK180, CLK270, 
CLK2X, CLK2X180, CLKDV CLKFX, and CLKFX180. These outputs afford “coarse” phase control. 

The second approach uses the PS component described in this section to provide a still finer degree of control. The PS 
component is only available when the DLL is operating in its low-frequency mode. The PS component phase shifts the DCM 
output clocks by introducing a "fine phase shift" (TPS) between the CLKFB and CLKIN signals inside the DLL component. 
The user can control this fine phase shift down to a resolution of 1/256 of a CLKIN cycle or one tap delay (DCM_TAP), 
whichever is greater. When in use, the PS component shifts the phase of all nine DCM clock output signals together. If the 
PS component is used together with a DCM clock output such as the CLK90, CLK180, CLK270, CLK2X180 and CLKFX180, 
then the fine phase shift of the former gets added to the coarse phase shift of the latter. 

PS Component Enabling and Mode Selection

The CLKOUT_PHASE_SHIFT attribute enables the PS component for use in addition to selecting between two operating 
modes. As described in Table 20, this attribute has three possible values: NONE, FIXED and VARIABLE. When 
CLKOUT_PHASE_SHIFT is set to NONE, the PS component is disabled and its inputs, PSEN, PSCLK, and PSINCDEC, 
must be tied to GND. The set of waveforms in section [a] of Figure 22 shows the disabled case, where the DLL maintains a 
zero-phase alignment of signals CLKFB and CLKIN upon which the PS component has no effect. The PS component is 
enabled by setting the attribute to either the FIXED or VARIABLE values, which select the Fixed Phase mode and the 
Variable Phase mode, respectively. These two modes are described in the sections that follow

Determining the Fine Phase Shift

The user controls the phase shift of CLKFB relative to CLKIN by setting and/or adjusting the value of the PHASE_SHIFT 
attribute. This value must be an integer ranging from –255 to +255. The PS component uses this value to calculate the 
desired fine phase shift (TPS) as a fraction of the CLKIN period (TCLKIN). Given values for PHASE-SHIFT and TCLKIN, it is 
possible to calculate TPS as follows: 

TPS = TCLKIN(PHASE_SHIFT/256) Equation 4

Both the Fixed Phase and Variable Phase operating modes employ this calculation. If the PHASE_SHIFT value is zero, then 
CLKFB and CLKIN will be in phase, the same as when the PS component is disabled. When the PHASE_SHIFT value is 
positive, the CLKFB signal will be shifted later in time with respect to CLKIN. If the attribute value is negative, the CLKFB 
signal will be shifted earlier in time with respect to CLKIN.

The Fixed Phase Mode

This mode fixes the desired fine phase shift to a fraction of the TCLKIN, as determined by Equation 4 and its user-selected 
PHASE_SHIFT value P. The set of waveforms insection [b] of Figure 22 illustrates the relationship between CLKFB and 
CLKIN in the Fixed Phase mode. In the Fixed Phase mode, the PSEN, PSCLK and PSINCDEC inputs are not used and 
must be tied to GND. Fixed phase shift requires ISE software version 10.1.03 or later.

http://www.xilinx.com
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The Status Logic Component

The Status Logic component not only reports on the state of the DCM but also provides a means of resetting the DCM to an 
initial known state. The signals associated with the Status Logic component are described in Table 22.

As a rule, the Reset (RST) input is asserted only upon configuring the device or changing the CLKIN frequency. A DCM reset 
does not affect attribute values (e.g., CLKFX_MULTIPLY and CLKFX_DIVIDE). If not used, RST must be tied to GND.

The eight bits of the STATUS bus are defined in Table 23.

X-Ref Target - Figure 23

Figure 23: Phase Shifter Waveforms
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Notes: 
1. P represents the integer value ranging from –255 to +255 to which the PHASE_SHIFT attribute is assigned.
2. N is an integer value ranging from –255 to +255 that represents the net phase shift effect from a series of increment 

and/or decrement operations. 
N = {Total number of increments} – {Total number of decrements}
A positive value for N indicates a net increment; a negative value indicates a net decrement.

http://www.xilinx.com
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Configuration
Spartan-3 devices are configured by loading application specific configuration data into the internal configuration memory. 
Configuration is carried out using a subset of the device pins, some of which are "Dedicated" to one function only, while 
others, indicated by the term "Dual-Purpose", can be re-used as general-purpose User I/Os once configuration is complete.

Depending on the system design, several configuration modes are supported, selectable via mode pins. The mode pins M0, 
M1, and M2 are Dedicated pins. The mode pin settings are shown in Table 26.

The HSWAP_EN input pin defines whether the I/O pins that are not actively used during configuration have pull-up resistors 
during configuration. By default, HSWAP_EN is tied High (via an internal pull-up resistor if left floating) which shuts off the 
pull-up resistors on the user I/O pins during configuration. When HSWAP_EN is tied Low, user I/Os have pull-ups during 
configuration. The Dedicated configuration pins (CCLK, DONE, PROG_B, M2, M1, M0, HSWAP_EN) and the JTAG pins 
(TDI, TMS, TCK, and TDO) always have a pull-up resistor to VCCAUX during configuration, regardless of the value on the 
HSWAP_EN pin. Similarly, the dual-purpose INIT_B pin has an internal pull-up resistor to VCCO_4 or VCCO_BOTTOM, 
depending on the package style.

Depending on the chosen configuration mode, the FPGA either generates a CCLK output, or CCLK is an input accepting an 
externally generated clock.

A persist option is available which can be used to force the configuration pins to retain their configuration function even after 
device configuration is complete. If the persist option is not selected then the configuration pins with the exception of CCLK, 
PROG_B, and DONE can be used as user I/O in normal operation. The persist option does not apply to the boundary-scan 
related pins. The persist feature is valuable in applications that readback configuration data after entering the User mode.

Table 27 lists the total number of bits required to configure each FPGA as well as the PROMs suitable for storing those bits. 
See DS123: Platform Flash In-System Programmable Configuration PROMs data sheet for more information.

The maximum bitstream length that Spartan-3 FPGAs support in serial daisy-chains is 4,294,967,264 bits (4 Gbits), roughly 
equivalent to a daisy-chain with 323 XC3S5000 FPGAs. This is a limit only for serial daisy-chains where configuration data 
is passed via the FPGA’s DOUT pin. There is no such limit for JTAG chains.

Table  26: Spartan-3 FPGAs Configuration Mode Pin Settings

Configuration Mode (1) M0 M1 M2 Synchronizing Clock Data Width Serial DOUT(2)

Master Serial 0 0 0 CCLK Output 1 Yes

Slave Serial 1 1 1 CCLK Input 1 Yes

Master Parallel 1 1 0 CCLK Output 8 No

Slave Parallel 0 1 1 CCLK Input 8 No

JTAG 1 0 1 TCK Input 1 No

Notes: 
1. The voltage levels on the M0, M1, and M2 pins select the configuration mode.
2. The daisy chain is possible only in the Serial modes when DOUT is used. 

Table  27: Spartan-3 FPGA Configuration Data

Device File Sizes
Xilinx Platform Flash PROM

Serial Configuration Parallel Configuration

XC3S50 439,264 XCF01S XCF08P

XC3S200 1,047,616 XCF01S XCF08P

XC3S400 1,699,136 XCF02S XCF08P

XC3S1000 3,223,488 XCF04S XCF08P

XC3S1500 5,214,784 XCF08P XCF08P

XC3S2000 7,673,024 XCF08P XCF08P

XC3S4000 11,316,864 XCF16P XCF16P

XC3S5000 13,271,936 XCF16P XCF16P

http://www.xilinx.com/support/documentation/data_sheets/ds123.pdf
http://www.xilinx.com
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The Standard Configuration Interface

Configuration signals belong to one of two different categories: Dedicated or Dual-Purpose. Which category determines 
which of the FPGA’s power rails supplies the signal’s driver and, thus, helps describe the electrical characteristics at the pin.

The Dedicated configuration pins include PROG_B, HSWAP_EN, TDI, TMS, TCK, TDO, CCLK, DONE, and M0-M2. These 
pins are powered by the VCCAUX supply.

The Dual-Purpose configuration pins comprise INIT_B, DOUT, BUSY, RDWR_B, CS_B, and DIN/D0-D7. Each of these pins, 
according to its bank placement, uses the VCCO lines for either Bank 4 (VCCO_4 on most packages, VCCO_BOTTOM on 
TQ144 and CP132 packages) or Bank 5 (VCCO_5). All the signals used in the serial configuration modes rely on VCCO_4 
power. Signals used in the parallel configuration modes and Readback require from VCCO_5 as well as from VCCO_4.

Both the Dedicated signals described above and the Dual-Purpose signals constitute the configuration interface. The 
Dedicated pins, powered by the 2.5V VCCAUX supply, always use the LVCMOS25 I/O standard. The Dual-Purpose signals, 
however, are powered by the VCCO_4 supply and also by the VCCO_5 supply in the Parallel configuration modes. The 
simplest configuration interface uses 2.5V for VCCO_4 and VCCO_5, if required. However, VCCO_4 and, if needed, 
VCCO_5 can be voltages other than 2.5V but then the configuration interface will have two voltage levels: 2.5V for VCCAUX 
and a separate VCCO supply. The Dual-Purpose signals default to the LVCMOS input and output levels for the associated 
VCCO voltage supply.

3.3V-Tolerant Configuration Interface

A 3.3V-tolerant configuration interface simply requires adding a few external resistors as described in detail in XAPP453: 
The 3.3V Configuration of Spartan-3 FPGAs.

The 3.3V-tolerance is implemented as follows (a similar approach can be used for other supply voltage levels):

Apply 3.3V to VCCO_4 and, in some configuration modes, to VCCO_5 to power the Dual-Purpose configuration pins. This 
scales the output voltages and input thresholds associated with these pins so that they become 3.3V-compatible. 

Apply 2.5V to VCCAUX to power the Dedicated configuration pins. For 3.3V-tolerance, the Dedicated inputs require series 
resistors to limit the incoming current to 10 mA or less. The Dedicated outputs have reduced noise margin when the FPGA 
drives a High logic level into another device’s 3.3V receiver. Choose a power regulator or supply that can tolerate reverse 
current on the VCCAUX lines.

Configuration Modes

Spartan-3 FPGAs support the following five configuration modes:

• Slave Serial mode

• Master Serial mode

• Slave Parallel (SelectMAP) mode

• Master Parallel (SelectMAP) mode

• Boundary-Scan (JTAG) mode (IEEE 1532/IEEE 1149.1)

Slave Serial Mode

In Slave Serial mode, the FPGA receives configuration data in bit-serial form from a serial PROM or other serial source of 
configuration data. The FPGA on the far right of Figure 26 is set for the Slave Serial mode. The CCLK pin on the FPGA is 
an input in this mode. The serial bitstream must be set up at the DIN input pin a short time before each rising edge of the 
externally generated CCLK.

Multiple FPGAs can be daisy-chained for configuration from a single source. After a particular FPGA has been configured, 
the data for the next device is routed internally to the DOUT pin. The data on the DOUT pin changes on the falling edge of 
CCLK.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/application_notes/xapp453.pdf
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Slave Serial mode is selected by applying <111> to the mode pins (M0, M1, and M2). A pull-up on the mode pins makes 
slave serial the default mode if the pins are left unconnected.

Master Serial Mode

In Master Serial mode, the FPGA drives CCLK pin, which behaves as a bidirectional I/O pin. The FPGA in the center of 
Figure 26 is set for Master Serial mode and connects to the serial configuration PROM and to the CCLK inputs of any slave 
FPGAs in a configuration daisy-chain. The master FPGA drives the configuration clock on the CCLK pin to the Xilinx Serial 
PROM, which, in response, provides bit-serial data to the FPGA’s DIN input. The FPGA accepts this data on each rising 
CCLK edge. After the master FPGA finishes configuring, it passes data on its DOUT pin to the next FPGA device in a 
daisy-chain. The DOUT data appears after the falling CCLK clock edge.

The Master Serial mode interface is identical to Slave Serial except that an internal oscillator generates the configuration 
clock (CCLK). A wide range of frequencies can be selected for CCLK, which always starts at a default frequency of 6 MHz. 
Configuration bits then switch CCLK to a higher frequency for the remainder of the configuration. 

Slave Parallel Mode (SelectMAP)

The Parallel or SelectMAP modes support the fastest configuration. Byte-wide data is written into the FPGA with a BUSY 
flag controlling the flow of data. An external source provides 8-bit-wide data, CCLK, an active-Low Chip Select (CS_B) signal 
and an active-Low Write signal (RDWR_B). If BUSY is asserted (High) by the FPGA, the data must be held until BUSY goes 
Low. Data can also be read using the Slave Parallel mode. If RDWR_B is asserted, configuration data is read out of the 
FPGA as part of a readback operation.

After configuration, it is possible to use any of the Multipurpose pins (DIN/D0-D7, DOUT/BUSY, INIT_B, CS_B, and 
RDWR_B) as User I/Os. To do this, simply set the BitGen option Persist to No and assign the desired signals to multipurpose 
configuration pins using the Xilinx development software. Alternatively, it is possible to continue using the configuration port 

X-Ref Target - Figure 26

Figure 26: Connection Diagram for Master and Slave Serial Configuration

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 3.3KΩ to 4.7KΩ is sufficient. However, when using DONE 
synchronously with a long chain of FPGAs, cumulative capacitance may necessitate lower resistor values (e.g. down 
to 330Ω) in order to ensure a rise time within one clock cycle.

2. For information on how to program the FPGA using 3.3V signals and power, see 3.3V-Tolerant Configuration Interface.
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Master Parallel Mode

In this mode, the FPGA configures from byte-wide data, and the FPGA supplies the CCLK configuration clock. In Master 
configuration modes, CCLK behaves as a bidirectional I/O pin. Timing is similar to the Slave Parallel mode except that CCLK 
is supplied by the FPGA. The device connections are shown in Figure 28.

Boundary-Scan (JTAG) Mode

In Boundary-Scan mode, dedicated pins are used for configuring the FPGA. The configuration is done entirely through the 
IEEE 1149.1 Test Access Port (TAP). FPGA configuration using the Boundary-Scan mode is compatible with the IEEE Std 
1149.1-1993 standard and IEEE Std 1532 for In-System Configurable (ISC) devices. 

Configuration through the boundary-scan port is always available, regardless of the selected configuration mode. In some 
cases, however, the mode pin setting may affect proper programming of the device due to various interactions. For example, 
if the mode pins are set to Master Serial or Master Parallel mode, and the associated PROM is already programmed with a 
valid configuration image, then there is potential for configuration interference between the JTAG and PROM data. Selecting 
the Boundary-Scan mode disables the other modes and is the most reliable mode when programming via JTAG. 

Configuration Sequence

The configuration of Spartan-3 devices is a three-stage process that occurs after Power-On Reset or the assertion of 
PROG_B. POR occurs after the VCCINT, VCCAUX, and VCCO Bank 4 supplies have reached their respective maximum input 
threshold levels (see Table 29, page 59). After POR, the three-stage process begins.

First, the configuration memory is cleared. Next, configuration data is loaded into the memory, and finally, the logic is 
activated by a start-up process. A flow diagram for the configuration sequence of the Serial and Parallel modes is shown in 
Figure 29. The flow diagram for the Boundary-Scan configuration sequence appears in Figure 30.

X-Ref Target - Figure 28

Figure 28: Connection Diagram for Master Parallel Configuration
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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 3.3KΩ to 
4.7KΩ is sufficient. However, when using DONE synchronously with a long chain of FPGAs, cumulative 
capacitance may necessitate lower resistor values (e.g. down to 330Ω) in order to ensure a rise time within 
one clock cycle.
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Table  34: Quiescent Supply Current Characteristics

Symbol Description Device Typical(1) Commercial 
Maximum(1)

Industrial 
Maximum(1) Units

ICCINTQ Quiescent VCCINT supply current XC3S50 5 24 31 mA

XC3S200 10 54 80 mA

XC3S400 15 110 157 mA

XC3S1000 35 160 262 mA

XC3S1500 45 260 332 mA

XC3S2000 60 360 470 mA

XC3S4000 100 450 810 mA

XC3S5000 120 600 870 mA

ICCOQ Quiescent VCCO supply current XC3S50 1.5 2.0 2.5 mA

XC3S200 1.5 3.0 3.5 mA

XC3S400 1.5 3.0 3.5 mA

XC3S1000 2.0 4.0 5.0 mA

XC3S1500 2.5 4.0 5.0 mA

XC3S2000 3.0 5.0 6.0 mA

XC3S4000 3.5 5.0 6.0 mA

XC3S5000 3.5 5.0 6.0 mA

ICCAUXQ Quiescent VCCAUX supply current XC3S50 7 20 22 mA

XC3S200 10 30 33 mA

XC3S400 15 40 44 mA

XC3S1000 20 50 55 mA

XC3S1500 35 75 85 mA

XC3S2000 45 90 100 mA

XC3S4000 55 110 125 mA

XC3S5000 70 130 145 mA

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 32. Quiescent supply current is measured with all I/O drivers in a 

high-impedance state and with all pull-up/pull-down resistors at the I/O pads disabled. Typical values are characterized using devices with 
typical processing at room temperature (TJ of 25°C at VCCINT = 1.2V, VCCO = 3.3V, and VCCAUX = 2.5V). Maximum values are the 
production test limits measured for each device at the maximum specified junction temperature and at maximum voltage limits with 
VCCINT = 1.26V, VCCO = 3.465V, and VCCAUX = 2.625V. The FPGA is programmed with a "blank" configuration data file (i.e., a design with 
no functional elements instantiated). For conditions other than those described above, (e.g., a design including functional elements, the use 
of DCI standards, etc.), measured quiescent current levels may be different than the values in the table. Use the XPower Estimator or 
XPower Analyzer for more accurate estimates. See Note 2.

2. There are two recommended ways to estimate the total power consumption (quiescent plus dynamic) for a specific design: a) The Spartan-3 
XPower Estimator provides quick, approximate, typical estimates, and does not require a netlist of the design. b) XPower Analyzer, part of 
the Xilinx ISE development software, uses the FPGA netlist as input to provide more accurate maximum and typical estimates.

3. The maximum numbers in this table also indicate the minimum current each power rail requires in order for the FPGA to power-on 
successfully, once all three rails are supplied. If VCCINT is applied before VCCAUX, there may be temporary additional ICCINT current until 
VCCAUX is applied. See Surplus ICCINT if VCCINT Applied before VCCAUX, page 54

http://www.xilinx.com/ise/power_tools/license_spartan3.htm
http://www.xilinx.com/ise/power_tools/license_spartan3.htm
http://www.xilinx.com
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Table  54: Synchronous 18 x 18 Multiplier Timing

Symbol Description P Outputs

Speed Grade

Units-5 -4

Min Max Min Max

Clock-to-Output Times

TMULTCK When reading from the 
Multiplier, the time from the 
active transition at the C clock 
input to data appearing at the P 
outputs

P[0] – 1.00 – 1.15 ns

P[15] – 1.15 – 1.32 ns

P[17] – 1.30 – 1.50 ns

P[19] – 1.45 – 1.67 ns

P[23] – 1.76 – 2.02 ns

P[31] – 2.37 – 2.72 ns

P[35] – 2.67 – 3.07 ns

Setup Times

TMULIDCK Time from the setup of data at 
the A and B inputs to the active 
transition at the C input of the 
Multiplier

- 1.84 – 2.11 – ns

Hold Times

TMULCKID Time from the active transition 
at the Multiplier’s C input to the 
point where data is last held at 
the A and B inputs

- 0 – 0 – ns

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 32.

Table  55: Asynchronous 18 x 18 Multiplier Timing

Symbol Description P Outputs

Speed Grade

Units-5 -4

Max Max

Propagation Times

TMULT The time it takes for data to travel from the A and B inputs 
to the P outputs

P[0] 1.55 1.78 ns

P[15] 3.15 3.62 ns

P[17] 3.36 3.86 ns

P[19] 3.49 4.01 ns

P[23] 3.73 4.29 ns

P[31] 4.23 4.86 ns

P[35] 4.47 5.14 ns

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 32.

http://www.xilinx.com
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Notice of Disclaimer
THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER
XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE
FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR
SAFETY DEVICES OR SYSTEMS, CLASS III MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE
DEPLOYMENT OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE,
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A
VEHICLE OR AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR. CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX
PRODUCTS, TO THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL
APPLICATIONS.

AUTOMOTIVE APPLICATIONS DISCLAIMER
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING 
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (II) CONTROL OF A 
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN 
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (III) 
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY 
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.

http://www.xilinx.com/warranty.htm
http://www.xilinx.com


Spartan-3 FPGA Family: Pinout Descriptions

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 141

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

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 I/O 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 XC3S50, XC3S200, 
XC3S400 Pin Name

TQ144 Pin 
Number Type

0 IO_L01N_0/VRP_0 P141 DCI

0 IO_L01P_0/VRN_0 P140 DCI

0 IO_L27N_0 P137 I/O

0 IO_L27P_0 P135 I/O

0 IO_L30N_0 P132 I/O

0 IO_L30P_0 P131 I/O

0 IO_L31N_0 P130 I/O

0 IO_L31P_0/VREF_0 P129 VREF

0 IO_L32N_0/GCLK7 P128 GCLK

0 IO_L32P_0/GCLK6 P127 GCLK

1 IO P116 I/O

1 IO_L01N_1/VRP_1 P113 DCI

1 IO_L01P_1/VRN_1 P112 DCI

1 IO_L28N_1 P119 I/O

1 IO_L28P_1 P118 I/O

1 IO_L31N_1/VREF_1 P123 VREF

1 IO_L31P_1 P122 I/O

1 IO_L32N_1/GCLK5 P125 GCLK

1 IO_L32P_1/GCLK4 P124 GCLK

2 IO_L01N_2/VRP_2 P108 DCI

2 IO_L01P_2/VRN_2 P107 DCI

2 IO_L20N_2 P105 I/O

2 IO_L20P_2 P104 I/O

2 IO_L21N_2 P103 I/O

2 IO_L21P_2 P102 I/O

2 IO_L22N_2 P100 I/O

2 IO_L22P_2 P99 I/O

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com
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7 IO_L24P_7 G4 I/O

7 IO_L39N_7 H3 I/O

7 IO_L39P_7 H4 I/O

7 IO_L40N_7/VREF_7 H1 VREF

7 IO_L40P_7 G1 I/O

7 VCCO_7 G6 VCCO

7 VCCO_7 H5 VCCO

7 VCCO_7 H6 VCCO

N/A GND A1 GND

N/A GND A16 GND

N/A GND B2 GND

N/A GND B9 GND

N/A GND B15 GND

N/A GND F6 GND

N/A GND F11 GND

N/A GND G7 GND

N/A GND G8 GND

N/A GND G9 GND

N/A GND G10 GND

N/A GND H2 GND

N/A GND H7 GND

N/A GND H8 GND

N/A GND H9 GND

N/A GND H10 GND

N/A GND J7 GND

N/A GND J8 GND

N/A GND J9 GND

N/A GND J10 GND

N/A GND J15 GND

N/A GND K7 GND

N/A GND K8 GND

N/A GND K9 GND

N/A GND K10 GND

N/A GND L6 GND

N/A GND L11 GND

N/A GND R2 GND

N/A GND R8 GND

N/A GND R15 GND

N/A GND T1 GND

Table  96: FT256 Package Pinout (Cont’d)

Bank XC3S200, XC3S400, XC3S1000
Pin Name

FT256 Pin 
Number Type

http://www.xilinx.com
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N/A GND GND B21 GND

N/A GND GND C9 GND

N/A GND GND C14 GND

N/A GND GND J3 GND

N/A GND GND J9 GND

N/A GND GND J10 GND

N/A GND GND J11 GND

N/A GND GND J12 GND

N/A GND GND J13 GND

N/A GND GND J14 GND

N/A GND GND J20 GND

N/A GND GND K9 GND

N/A GND GND K10 GND

N/A GND GND K11 GND

N/A GND GND K12 GND

N/A GND GND K13 GND

N/A GND GND K14 GND

N/A GND GND L9 GND

N/A GND GND L10 GND

N/A GND GND L11 GND

N/A GND GND L12 GND

N/A GND GND L13 GND

N/A GND GND L14 GND

N/A GND GND M9 GND

N/A GND GND M10 GND

N/A GND GND M11 GND

N/A GND GND M12 GND

N/A GND GND M13 GND

N/A GND GND M14 GND

N/A GND GND N9 GND

N/A GND GND N10 GND

N/A GND GND N11 GND

N/A GND GND N12 GND

N/A GND GND N13 GND

N/A GND GND N14 GND

N/A GND GND P3 GND

N/A GND GND P9 GND

N/A GND GND P10 GND

N/A GND GND P11 GND

N/A GND GND P12 GND

Table  100: FG456 Package Pinout (Cont’d)

Bank 3S400 
Pin Name

3S1000, 3S1500, 3S2000
Pin Name

FG456
Pin Number Type

http://www.xilinx.com
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1 N.C. () IO_L18P_1 IO_L18P_1 IO_L18P_1 IO(3) C18 I/O

1 IO_L19N_1 IO_L19N_1 IO_L19N_1 IO_L19N_1 IO_L19N_1 F17 I/O

1 IO_L19P_1 IO_L19P_1 IO_L19P_1 IO_L19P_1 IO_L19P_1 G17 I/O

1 IO_L22N_1 IO_L22N_1 IO_L22N_1 IO_L22N_1 IO_L22N_1 D17 I/O

1 IO_L22P_1 IO_L22P_1 IO_L22P_1 IO_L22P_1 IO_L22P_1 E17 I/O

1 N.C. () IO_L23N_1 IO_L23N_1 IO_L23N_1 IO_L23N_1 A17 I/O

1 N.C. () IO_L23P_1 IO_L23P_1 IO_L23P_1 IO_L23P_1 B17 I/O

1 IO_L24N_1 IO_L24N_1 IO_L24N_1 IO_L24N_1 IO_L24N_1 G16 I/O

1 IO_L24P_1 IO_L24P_1 IO_L24P_1 IO_L24P_1 IO_L24P_1 H16 I/O

1 IO_L25N_1 IO_L25N_1 IO_L25N_1 IO_L25N_1 IO_L25N_1 E16 I/O

1 IO_L25P_1 IO_L25P_1 IO_L25P_1 IO_L25P_1 IO_L25P_1 F16 I/O

1 N.C. () IO_L26N_1 IO_L26N_1 IO_L26N_1 IO_L26N_1 A16 I/O

1 N.C. () IO_L26P_1 IO_L26P_1 IO_L26P_1 IO_L26P_1 B16 I/O

1 IO_L27N_1 IO_L27N_1 IO_L27N_1 IO_L27N_1 IO_L27N_1 G15 I/O

1 IO_L27P_1 IO_L27P_1 IO_L27P_1 IO_L27P_1 IO_L27P_1 H15 I/O

1 IO_L28N_1 IO_L28N_1 IO_L28N_1 IO_L28N_1 IO_L28N_1 E15 I/O

1 IO_L28P_1 IO_L28P_1 IO_L28P_1 IO_L28P_1 IO_L28P_1 F15 I/O

1 IO_L29N_1 IO_L29N_1 IO_L29N_1 IO_L29N_1 IO_L29N_1 A15 I/O

1 IO_L29P_1 IO_L29P_1 IO_L29P_1 IO_L29P_1 IO_L29P_1 B15 I/O

1 IO_L30N_1 IO_L30N_1 IO_L30N_1 IO_L30N_1 IO_L30N_1 G14 I/O

1 IO_L30P_1 IO_L30P_1 IO_L30P_1 IO_L30P_1 IO_L30P_1 H14 I/O

1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 D14 VREF

1 IO_L31P_1 IO_L31P_1 IO_L31P_1 IO_L31P_1 IO_L31P_1 E14 I/O

1 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 B14 GCLK

1 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 C14 GCLK

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 C16 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 C20 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 H17 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 H18 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J14 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J15 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J16 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 K14 VCCO

2 N.C. () N.C. () IO IO IO F22 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C25 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C26 DCI

2 IO_L02N_2 IO_L02N_2 IO_L02N_2 IO_L02N_2 IO_L02N_2 E23 I/O

2 IO_L02P_2 IO_L02P_2 IO_L02P_2 IO_L02P_2 IO_L02P_2 E24 I/O

2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2(1) IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 D25 VREF(1)

2 IO_L03P_2 IO_L03P_2 IO_L03P_2 IO_L03P_2 IO_L03P_2 D26 I/O

2 N.C. () IO_L05N_2 IO_L05N_2 IO_L05N_2 IO_L05N_2 E25 I/O

2 N.C. () IO_L05P_2 IO_L05P_2 IO_L05P_2 IO_L05P_2 E26 I/O

Table  103: FG676 Package Pinout (Cont’d)

Bank XC3S1000
Pin Name

XC3S1500
Pin Name

XC3S2000
Pin Name

XC3S4000
Pin Name

XC3S5000
Pin Name

FG676 Pin 
Number Type
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N/A GND GND R17 GND

N/A GND GND T17 GND

N/A GND GND U17 GND

N/A GND GND V17 GND

N/A GND GND AC17 GND

N/A GND GND AF17 GND

N/A GND GND AK17 GND

N/A GND GND N18 GND

N/A GND GND P18 GND

N/A GND GND R18 GND

N/A GND GND T18 GND

N/A GND GND U18 GND

N/A GND GND V18 GND

N/A GND GND R19 GND

N/A GND GND T19 GND

N/A GND GND A21 GND

N/A GND GND E21 GND

N/A GND GND H21 GND

N/A GND GND AC21 GND

N/A GND GND AF21 GND

N/A GND GND AK21 GND

N/A GND GND K23 GND

N/A GND GND P23 GND

N/A GND GND U23 GND

N/A GND GND AA23 GND

N/A GND GND A25 GND

N/A GND GND AK25 GND

N/A GND GND E26 GND

N/A GND GND K26 GND

N/A GND GND P26 GND

N/A GND GND U26 GND

N/A GND GND AA26 GND

N/A GND GND AF26 GND

N/A GND GND A29 GND

N/A GND GND B29 GND

N/A GND GND AJ29 GND

N/A GND GND AK29 GND

N/A GND GND A30 GND

N/A GND GND B30 GND

N/A GND GND F30 GND

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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FG900 Footprint X-Ref Target - Figure 55

Left Half of FG900 
Package (Top View)

XC3S2000
(565 max. user I/O)

481 I/O: Unrestricted, 
general-purpose user I/O

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

68 N.C.: Unconnected pins for 
XC3S2000 ()

XC3S4000, XC3S5000
(633 max user I/O)

549 I/O: Unrestricted, 
general-purpose user I/O

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

0 N.C.: No unconnected pins 
in this package

All devices

12 DUAL: Configuration pin, 
then possible user I/O

8 GCLK: User I/O or global 
clock buffer input

16 DCI: User I/O or reference 
resistor input for bank

7 CONFIG: Dedicated 
configuration pins

4 JTAG: Dedicated JTAG port 
pins

32 VCCINT: Internal core 
voltage supply (+1.2V)

80 VCCO: Output voltage 
supply for bank

24 VCCAUX: Auxiliary voltage 
supply (+2.5V)

120 GND: Ground

Figure 55: FG900 Package Footprint (Top View)
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2 IO_L41N_2 IO_L41N_2 F33 I/O

2 IO_L41P_2 IO_L41P_2 F34 I/O

2 N.C. () IO_L42N_2 G31 I/O

2 N.C. () IO_L42P_2 G32 I/O

2 IO_L45N_2 IO_L45N_2 L33 I/O

2 IO_L45P_2 IO_L45P_2 L34 I/O

2 IO_L46N_2 IO_L46N_2 M24 I/O

2 IO_L46P_2 IO_L46P_2 M25 I/O

2 IO_L47N_2 IO_L47N_2 M27 I/O

2 IO_L47P_2 IO_L47P_2 M28 I/O

2 IO_L48N_2 IO_L48N_2 M33 I/O

2 IO_L48P_2 IO_L48P_2 M34 I/O

2 N.C. () IO_L49N_2 P25 I/O

2 N.C. () IO_L49P_2 P26 I/O

2 IO_L50N_2 IO_L50N_2 P27 I/O

2 IO_L50P_2 IO_L50P_2 P28 I/O

2 N.C. () IO_L51N_2 T24 I/O

2 N.C. () IO_L51P_2 U24 I/O

2 VCCO_2 VCCO_2 D32 VCCO

2 VCCO_2 VCCO_2 H28 VCCO

2 VCCO_2 VCCO_2 H32 VCCO

2 VCCO_2 VCCO_2 L27 VCCO

2 VCCO_2 VCCO_2 L31 VCCO

2 VCCO_2 VCCO_2 N23 VCCO

2 VCCO_2 VCCO_2 N29 VCCO

2 VCCO_2 VCCO_2 N33 VCCO

2 VCCO_2 VCCO_2 P23 VCCO

2 VCCO_2 VCCO_2 R23 VCCO

2 VCCO_2 VCCO_2 R27 VCCO

2 VCCO_2 VCCO_2 T23 VCCO

2 VCCO_2 VCCO_2 T31 VCCO

3 IO IO AH33 I/O

3 IO IO AH34 I/O

3 IO IO V25 I/O

3 IO IO V26 I/O

3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 AM34 DCI

3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 AM33 DCI

3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 AL34 VREF

3 IO_L02P_3 IO_L02P_3 AL33 I/O

3 IO_L03N_3 IO_L03N_3 AK33 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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