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Spartan-3 FPGA Family: Introduction and Ordering Information
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Device Type
Package FT256EGQ0525 Date Code
D1234567A Lot Code
4C
Speed Grade 4 |
Temperature Range \C /

DS099-1_04_050305

Figure 3: Spartan-3 FPGA BGA Package Marking Example for Part Number XC3S1000-4FT256C

Ball A1 D X 3850 <—— Device Type

Lot Code —}= F12345 -0525 <—— Date Code

PHILIPPINES
—— Temperature Range

Package —f= C5-EGQ  4C
C5=CP132 Add A

C6 =CPG132 J I_ I Speed Grade

Process Code

Mask Revision Code

Fabrication Code

DS099-1_05_092712

Figure 4: Spartan-3 FPGA CP132 and CPG132 Package Marking Example for XC3S50-4CP132C
Ordering Information

Spartan-3 FPGAs are available in both standard (Figure 5) and Pb-free (Figure 6) packaging options for all device/package
combinations. The Pb-free packages include a special ‘G’ character in the ordering code.

Example: XC3S50 -4 PQ 208 C

Device Type Temperature Range:
C = Commercial (Tj =0°C to 85°C)
Speed Grade I = Industrial (T; = -40°C to +100°C)
Package Type Number of Pins

DS099_1_05_020711

Figure 5: Standard Packaging

For additional information on Pb-free packaging, see XAPP427: Implementation and Solder Reflow Guidelines for Pb-Free
Packages.

Example: XC3S50 -4 PQ G 208 C
-I_— Temperature Range:

C = Commercial (T]- =0°C to 85°C)
I = Industrial (T; = —40°C to +100°C)

Device Type

Speed Grade

Number of Pins
Pb-free

Package Type

DS099_1_06_020711

Figure 6: Pb-Free Packaging
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& XILINX. Spartan-3 FPGA Family: Functional Description
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Figure 8: Clocking the DDR Register

Aside from high bandwidth data transfers, DDR can also be used to reproduce, or “mirror”, a clock signal on the output. This
approach is used to transmit clock and data signals together. A similar approach is used to reproduce a clock signal at
multiple outputs. The advantage for both approaches is that skew across the outputs will be minimal.

Some adjacent I/O blocks (IOBs) share common routing connecting the ICLK1, ICLK2, OTCLK1, and OTCLK2 clock inputs
of both I0OBs. These 0B pairs are identified by their differential pair names IO_LxxN_# and I0_LxxP_#, where "xx" is an I/O
pair number and ‘# is an 1/O bank number. Two adjacent IOBs containing DDR registers must share common clock inputs,
otherwise one or more of the clock signals will be unroutable.

Pull-Up and Pull-Down Resistors

The optional pull-up and pull-down resistors are intended to establish High and Low levels, respectively, at unused I/Os. The
pull-up resistor optionally connects each IOB pad to V. A pull-down resistor optionally connects each pad to GND. These
resistors are placed in a design using the PULLUP and PULLDOWN symbols in a schematic, respectively. They can also be
instantiated as components, set as constraints or passed as attributes in HDL code. These resistors can also be selected for
all unused I/O using the Bitstream Generator (BitGen) option UnusedPin. A Low logic level on HSWAP_EN activates the

pull-up resistors on all I/Os during configuration (see The I/Os During Power-On, Configuration, and User Mode, page 21).

The Spartan-3 FPGAs I/O pull-up and pull-down resistors are significantly stronger than the "weak" pull-up/pull-down
resistors used in previous Xilinx FPGA families. See Table 33, page 61 for equivalent resistor strengths.

Keeper Circuit

Each 1/0 has an optional keeper circuit that retains the last logic level on a line after all drivers have been turned off. This is
useful to keep bus lines from floating when all connected drivers are in a high-impedance state. This function is placed in a
design using the KEEPER symbol. Pull-up and pull-down resistors override the keeper circuit.
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& XILINX.

Spartan-3 FPGA Family: Functional Description

* 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.

| ———————— =
| DCM |
| |
PSINCDEC —|> Phase |
PSEN — Shifter —T1 ~ PSDONE
PSCLK—I> |
| |
I I Clock
| oc
CLKIN : ® i CLKO Distribution
I o 2 2 i CLK90 Delay
|8 3 & [+ CLK180
@ > 5 = CLK270
I £ o o t CLK2X180
| —= CLKDV
| |
| bFs [+ CLKFX
[ DLL = CLKFX180
|
: Logic 7> STATUS [7:0]

DS099-2_07_040103

Figure 19: DCM Functional Blocks and Associated Signals

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.

\\\ —>CLKO
\\\ S ——  CLK90
: 8 I——— CLK180
g = CLK270
Del Del Del Del % CLK2X
CLKIN i P R T L O 1| O ——= cLkax180
—— CLKDV
~—| Control |—> LOCKED
Phase
CLKFB Detection
RST DS099-2_08_041103

Figure 20: Simplified Functional Diagram of DLL
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& XILINX. Spartan-3 FPGA Family: Functional Description

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 MO,
M1, and M2 are Dedicated pins. The mode pin settings are shown in Table 26.

Table 26: Spartan-3 FPGAs Configuration Mode Pin Settings

Configuration Mode (1) Mo M1 M2 Synchronizing Clock Data Width Serial DOUT(®)
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 MO, M1, and M2 pins select the configuration mode.
2. The daisy chain is possible only in the Serial modes when DOUT is used.

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/0O 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.

Table 27: Spartan-3 FPGA Configuration Data

Device Flle Sizes Xilinx Platform Flash PROM
Serial Configuration Parallel Configuration
XC3S50 439,264 XCF01S XCF08P
XC3S200 1,047,616 XCF01S XCFO08P
XC35400 1,699,136 XCF02S XCF08P
XC3S1000 | 3,223,488 XCF04S XCFo08P
XC3S1500 |5,214,784 XCFO08P XCFO08P
XC3S2000 |7,673,024 XCFO08P XCF08P
XC3S4000 |11,316,864 XCF16P XCF16P
XC3S5000 | 13,271,936 XCF16P XCF16P

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.
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€ XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics

Table 35: Recommended Operating Conditions for User I/Os Using Single-Ended Standards

Signal Standard Veeo VRer ViL ViH

(IOSTANDARD) Min (V) | Nom (V) | Max(V) | Min(V) | Nom (V) | Max (V) Max (V) Min (V)
GTL®) - - - 0.74 0.8 0.86 Vger — 0.05 Vger + 0.05
GTL_DCI - 1.2 - 0.74 0.8 0.86 Vgee — 0.05 Vger + 0.05
GTLP®) - - - 0.88 1 1.12 Vger — 0.1 Vgee + 0.1
GTLP_DCI - 1.5 - 0.88 1 1.12 Vger - 0.1 Vger + 0.1
HSLVDCI_15 1.4 1.5 1.6 - 0.75 - Vgeg — 0.1 Vgeg + 0.1
HSLVDCI_18 1.7 1.8 1.9 - 0.9 - Vgeg — 0.1 Vger + 0.1
HSLVDCI_25 2.3 2.5 2.7 - 1.25 - Vger — 0.1 Vgere + 0.1
HSLVDC|_33 3.0 3.3 3.465 - 1.65 - VREF -0.1 VREF +0.1
HSTL_I, HSTL_I_DCI 1.4 1.5 1.6 0.68 0.75 0.9 Vgeg — 0.1 Vgeg + 0.1
HSTL_III,
HSTL?IILDCI 14 1.5 1.6 - 0.9 - VREF -0.1 VREF +0.1
HSTL_I_18,
HSTL I DCL 18 1.7 1.8 1.9 0.8 0.9 1.1 Vggr — 0.1 Vger + 0.1
HSTL_II_18, _ _ _
HSTL_”_DC'_1 8 1.7 1.8 1.9 0.9 VREF 0.1 VREF +0.1
HSTL_III_18,
HSTL7|||7D0|718 1.7 1.8 1.9 - 11 - VREF_ 0.1 VREF +0.1
LVCMOS12 1.14 1.2 1.3 - - - 0.37V¢eco 0.58V¢cco
LVCMOS15,
LVDCI_15, 1.4 1.5 1.6 - - - 0.30V¢co 0.70V¢co
LvDCI_Dv2_15
LVCMOS18,
LVDCI_18, 1.7 1.8 1.9 - - - 0.30V 0.70V
LvDCI_Dv2_18 ceo ceo
LVCMOS25(4.5),
LVDCI_25, 2.3 2.5 2.7 - - - 0.7 1.7
LVDCI_Dv2_254)
LVCMOSS33,
LVDCI_33, 3.0 3.3 3.465 - — — 0.8 2.0
LVDCI_Dv2_334
LVTTL 3.0 3.3 3.465 - - - 0.8 2.0
PCI33_3(7) 3.0 3.3 3.465 - - - 0.30Veco 0.50Veco
SSTL18_I,
SSTL18 1 DCl 1.7 1.8 1.9 0.833 0.900 0.969 Vgeg —0.125 Vger + 0.125
SSTL18_lI 1.7 1.8 1.9 0.833 0.900 0.969 Vgeg —0.125 Vger + 0.125
SSTL2_|,
SSTL2 | DClI 2.3 25 2.7 1.15 1.25 1.35 Vgeg —0.15 Vgeg + 0.15
SSTL2_I,
SSTL2 1l DCl 2.3 25 2.7 1.15 1.25 1.35 Vgee - 0.15 Vger + 0.15
Notes:

1.  Descriptions of the symbols used in this table are as follows:
Veeo — the supply voltage for output drivers as well as LVCMOS, LVTTL, and PCl inputs
VRer — the reference voltage for setting the input switching threshold
V,_ —the input voltage that indicates a Low logic level
Vy — the input voltage that indicates a High logic level

2. For device operation, the maximum signal voltage (V|4 max) may be as high as V,y max. See Table 28.

3. Because the GTL and GTLP standards employ open-drain output buffers, Vscq lines do not supply current to the 1/O circuit, rather this current is
provided using an external pull-up resistor connected from the 1/0 pin to a termination voltage (V7). Nevertheless, the voltage applied to the

associated V¢ lines must always be at or above V1 and 1/0 pad voltages.

4. There is approximately 100 mV of hysteresis on inputs using LVCMOS25 or LVCMOS33 standards.
5.  All dedicated pins (M0-M2, CCLK, PROG_B, DONE, HSWAP_EN, TCK, TDI, TDO, and TMS) use the LVCMOS standard and draw power from the
Vecaux rail (2.5V). The dual-purpose configuration pins (DIN/DO, D1-D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) use the LVCMOS standard

before the user mode. For these pins, apply 2.5V to the V¢,

concerning the use of 3.3V signals, see 3.3V-Tolerant Conflguratlon Interface, page 47.
6. The Global Clock Inputs (GCLKO-GCLK?) are dual-purpose pins to which any signal standard can be assigned.

7. For more information, see XAPP457.

Bank 4 and VCCO Bank 5 rails at power-on and throughout configuration. For information
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Table 71: Dual-Purpose Pins Used in Master or Slave Serial Mode

Pin Name Direction Description

DIN Input Serial Data Input:

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 available as a user I/O.

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.

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 | Initializing Configuration Memory/Configuration Error:

(open-drain) | 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.

I/O Bank 4 (VCCO_4) 1/O Bank 5 (VCCO_5)
High Nibble Low Nibble
Configuration Data Byte | DO D1 D2 D3 D4 D5 D6 D7
OXFC = 1 1 1 1| 1 | o [ o
(MSB) (LSB)

Figure 41: 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 75 for Mode Select pin settings required for Parallel modes.

As shown in Figure 41, DO is the most-significant bit while D7 is the least-significant bit. Bits DO-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 DO-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-purpose user I/O. However, the SelectMAP configuration interface is
optionally available for debugging and dynamic reconfiguration. To use these SelectMAP pins after configuration, 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 D0O-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 signal.
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Table 89: CP132 Package Pinout (Contd)

Bank XC3S50 Pin Name CBP;ﬁZ Type
N/A GND M3 GND
N/A GND M13 GND
N/A GND N6 GND
N/A GND N11 GND
N/A VCCAUX A5 VCCAUX
N/A VCCAUX C10 | VCCAUX
N/A VCCAUX M5 VCCAUX
N/A VCCAUX P10 | VCCAUX
N/A VCCINT B10 VCCINT
N/A VCCINT C6 VCCINT
N/A VCCINT M9 VCCINT
N/A VCCINT N5 VCCINT

VCCAUX | CCLK P14 CONFIG
VCCAUX | DONE P13 CONFIG
VCCAUX | HSWAP_EN B3 CONFIG
VCCAUX | MO N1 CONFIG
VCCAUX | M1 M2 CONFIG
VCCAUX | M2 P1 CONFIG
VCCAUX | PROG_B A2 CONFIG
VCCAUX | TCK B14 JTAG
VCCAUX | TDI Al JTAG
VCCAUX | TDO C13 JTAG
VCCAUX | TMS Al14 JTAG

User I/0Os by Bank

Table 90 indicates how the 89 available user-1/O pins are distributed between the eight I/O banks on the CP132 package.
There are only four output banks, each with its own VCCO voltage input.

Table 90: User 1/Os Per Bank for XC3S50 in CP132 Package

. All Possible I/O Pins by Type
Package Edge 1/0 Bank Maximum I/O
/0 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
Notes:

1. The CP132 and CPG132 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.
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& XILINX.
Table 91: TQ144 Package Pinout (Contd)

Bank | yC3S400 PinName | Number | TYP®
6,7 VCCO_LEFT P34 VCCO
6,7 VCCO_LEFT P3 VCCO
N/A GND P136 GND
N/A GND P139 GND
N/A GND P114 GND
N/A GND P117 GND
N/A GND P94 GND
N/A GND P101 GND
N/A GND P81 GND
N/A GND P88 GND
N/A GND P64 GND
N/A GND P67 GND
N/A GND P42 GND
N/A GND P45 GND
N/A GND P22 GND
N/A GND P29 GND
N/A GND P9 GND
N/A GND P16 GND
N/A VCCAUX P134 VCCAUX
N/A VCCAUX P120 VCCAUX
N/A VCCAUX P62 VCCAUX
N/A VCCAUX P48 VCCAUX
N/A VCCINT P133 VCCINT
N/A VCCINT P121 VCCINT
N/A VCCINT P61 VCCINT
N/A VCCINT P49 VCCINT

VCCAUX | CCLK P72 CONFIG
VCCAUX | DONE P71 CONFIG
VCCAUX | HSWAP_EN P142 CONFIG
VCCAUX | MO P38 CONFIG
VCCAUX | M1 P37 CONFIG
VCCAUX | M2 P39 CONFIG
VCCAUX | PROG_B P143 CONFIG
VCCAUX | TCK P110 JTAG
VCCAUX | TDI P144 JTAG
VCCAUX | TDO P109 JTAG
VCCAUX | TMS P111 JTAG
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& XILINX.
Table 93: PQ208 Package Pinout (Contd)

Bank Pin Name o B Names | Number | TYPe
5 I0_L10P_5/VRN_5 I0_L10P_5/VRN_5 P61 DCI
5 I0_L27N_5/VREF_5 I0_L27N_5/VREF_5 P65 VREF
5 I0_L27P_5 I0_L27P_5 P64 I/0
5 10_L28N_5/D6 10_L28N_5/D6 P68 DUAL
5 10_L28P_5/D7 10_L28P_5/D7 P67 DUAL
5 I0_L31N_5/D4 I0_L31N_5/D4 P74 DUAL
5 10_L31P_5/D5 10_L31P_5/D5 P72 DUAL
5 I0_L32N_5/GCLK3 I0_L32N_5/GCLK3 P77 GCLK
5 10_L32P_5/GCLK2 10_L32P_5/GCLK2 P76 GCLK
5 VCCO_5 VCCO_5 P60 VCCO
5 VCCO_5 VCCO_5 P73 VCCO
6 N.C. (®) IO/VREF_6 P50 VREF
6 I0_LO1N_6/VRP_6 I0_LO1N_6/VRP_6 P52 DCI
6 I0O_LO1P_6/VRN_6 I0O_LO1P_6/VRN_6 P51 DCI
6 IO_L19N_6 IO_L19N_6 P48 I/0
6 I0_L19P_6 I0_L19P_6 P46 /0
6 IO_L20N_6 IO_L20N_6 P45 1’0
6 I0_L20P_6 I0_L20P_6 P44 I/0
6 I0_L21N_6 I0_L21N_6 P43 /0
6 I0_L21P_6 I0_L21P_6 P42 1’0
6 I0_L22N_6 I0_L22N_6 P40 I/0
6 I0_L22P_6 I0_L22P_6 P39 /0
6 IO_L23N_6 IO_L23N_6 P37 1’0
6 I0_L23P_6 I0_L23P_6 P36 I/0
6 I0_L24N_6/VREF_6 I0_L24N_6/VREF_6 P35 VREF
6 I0_L24P_6 I0_L24P_6 P34 1’0
6 N.C. (®) IO_L39N_6 P33 1/0
6 N.C. (®) IO_L39P_6 P31 /0
6 IO_L40ON_6 IO_L40ON_6 P29 1’0
6 I0_L40P_6/VREF_6 I0_L40P_6/VREF_6 P28 VREF
6 VCCO_6 VCCO_6 P32 VCCO
6 VCCO_6 VCCO_6 P49 VCCO
7 IO_LOIN_7/VRP_7 IO_LOIN_7/VRP_7 P3 DCI
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 P2 DCI
7 N.C. (®) IO_L16N_7 P5 /O
7 N.C. (®) I0_L16P_7/VREF_7 P4 VREF
7 I0_L19N_7/VREF_7 I0_L19N_7/VREF_7 P9 VREF
7 I0_L19P_7 I0_L19P_7 P7 /0
7 I0_L20N_7 I0_L20N_7 P11 I/0
7 10_L20P_7 10_L20P_7 P10 /0
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Figure 48: PQ208 Package Footprint (Top View) Continued
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Table 98: FG320 Package Pinout (Contd)

Bank XC3S5400, Xlgi?\sl] 22‘% XC3S1500 PinFﬁsrznober Type
N/A VCCINT N6 VCCINT
N/A VCCINT N7 VCCINT

VCCAUX | CCLK T15 CONFIG
VCCAUX | DONE R15 CONFIG
VCCAUX | HSWAP_EN E6 CONFIG
VCCAUX | MO P5 CONFIG
VCCAUX | M1 u3 CONFIG
VCCAUX | M2 R4 CONFIG
VCCAUX | PROG_B E5 CONFIG
VCCAUX | TCK E14 JTAG
VCCAUX | TDI D4 JTAG
VCCAUX | TDO D15 JTAG
VCCAUX | TMS B16 JTAG

User I/Os by Bank
Table 99 indicates how the available user-I/O pins are distributed between the eight 1/0 banks on the FG320 package.

Table 99: User I/0s Per Bank in FG320 Package

i P All Possible I/0 Pins by Type
Package Edge | 1/0 Bank Ma):;gum Ll\\l;g)gn;u_m v Iyp
airs /o DUAL DCI VREF
0 26 11 19 0 2 3 2
Top
1 26 11 19 0 2 3 2
2 29 14 23 0 2 4 0
Right
3 29 14 23 0 2 4 0
4 27 11 13 6 2 4 2
Bottom
5 26 11 13 6 2 3 2
6 29 14 23 0 2 4 0
Left
7 29 14 23 0 2 4 0
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Table 100: FG456 Package Pinout (Contd)

Bank Pin Name e Name. =" | pin Number | TYPe
6 N.C. (®) I0_L28N_6 R5 /0
6 N.C. (®) I0_L28P_6 P6 /0
6 N.C. () IO_L29N_6 R2 /0
6 N.C. (#) I0_L29P_6 R1 /0
6 N.C. (®) I0_L31N_6 P5 /0
6 N.C. () I0_L31P_6 P4 /0
6 N.C. (#) I0_L32N_6 P2 /0
6 N.C. (®) |0_L32P_6 P1 o)
6 N.C. (®) IO_L33N_6 N6 /0
6 N.C. (#) I0_L33P_6 N5 /0
6 |0_L34N_6/VREF_6 |0_L34N_6/VREF_6 N4 VREF
6 I0_L34P_6 I0_L34P_6 N3 e}
6 I0_L35N_6 |0_L35N_6 N2 /0
6 I0_L35P_6 I0_L35P_6 N1 /0
6 I0_L38N_6 |0_L38N_6 M6 e}
6 I0_L38P_6 I0_L38P_6 M5 /0
6 IO_L39N_6 IO_L39N_6 M4 /0
6 I0_L39P_6 I0_L39P_6 M3 e}
6 |O_L40N_6 |O_L40N_6 M2 /0
6 |O_L40P_6/VREF_6 |0_L40P_6/VREF_6 M1 VREF
6 |VCCO_6 VCCO_6 M7 VCCO
6 |VCCO_6 VCCO_6 N7 VCCO
6 |VCCO_6 VCCO_6 P7 VCCO
6 |VCCO_6 VCCO_6 R3 VCCO
6 |VCCO_6 VCCO_6 R6 VCCO
7 10 10 c2 e
7 |0_LO1N_7/VRP_7 |0_LO1N_7/VRP_7 Cc3 DCI
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 c4 DCI
7 I0_L16N_7 I0_L16N_7 D1 /0
7 |0_L16P_7/VREF_7 |0_L16P_7/VREF_7 C1 VREF
7 I0_L17N_7 IO_L17N_7 E4 /0
7 I0_L17P_7 I0_L17P_7 D4 /0
7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 D3 VREF
7 I0_L19P_7 I0_L19P_7 D2 /0
7 I0_L20N_7 I0_L20N_7 F4 e}
7 |0_L20P_7 |0_L20P_7 E3 e}
7 I0_L21N_7 I0_L21N_7 E1 /0
7 I0_L21P_7 10_L21P_7 E2 e}
7 I0_L22N_7 I0_L22N_7 G6 e
7 10_L22P_7 I0_L22P_7 F5 /0
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Table 100: FG456 Package Pinout (Contd)
Bank PinName | pinName | PinNumber TYP®
N/A GND GND B21 GND
N/A GND GND C9 GND
N/A GND GND Ci14 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
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Table 107: FG900 Package Pinout (Contd)

Bank | pioName | Pinkame . | Number | TP
0 IO_L10N_O IO_L10N_O J9 I/0
0 IO_L10P_0 I0_L10P_0 H9 I/0
0 IO_L11N_O IO_L11N_O G10 I/0
0 IO_L11P_0 I0_L11P_0 F10 I/0
0 IO_L12N_0 I0_L12N_0 C10 I/0
0 I0_L12P_0 I0_L12P_0 B10 I/0
0 IO_L13N_0 IO_L13N_0 J10 I/0
0 IO_L13P_0 I0_L13P_0 K11 I/0
0 IO_L14N_0 I0_L14N_O H11 I/0
0 I0_L14P_0 I0_L14P_0 G11 I/0
0 IO_L15N_0 IO_L15N_0 F11 I/0
0 IO_L15P_0 I0_L15P_0 E11 I/0
0 IO_L16N_0 I0_L16N_0 D11 I/0
0 I0_L16P_0 I0_L16P_0 C11 I/0
0 IO_L17N_0 I0_L17N_0O B11 I/0
0 I0_L17P_0 I0_L17P_0 A1 I/0
0 IO_L18N_0 IO_L18N_0 K12 I/0
0 I0_L18P_0 I0_L18P_0 J12 I/0
0 IO_L19N_0 IO_L19N_O H12 I/0
0 IO_L19P_0 I0_L19P_0 G12 I/0
0 IO_L20N_0 I0_L20N_O F12 I/0
0 I0_L20P_0 10_L20P_0 E12 I/0
0 IO_L21N_0 I0_L21N_0 D12 I/0
0 I0_L21P_0 10_L21P_0 C12 I/0
0 I0_L22N_0 I0_L22N_0 B12 I/0
0 I0_L22P_0 10_L22P_0 A12 I/0
0 IO_L23N_0 I0_L23N_0 J13 I/0
0 I0_L23P_0 10_L23P_0 H13 I/0
0 I0_L24N_0 I0_L24N_0 F13 I/0
0 I0_L24P_0 10_L24P_0 E13 I/0
0 IO_L25N_0 I0_L25N_0 B13 I/0
0 I0_L25P_0 I0_L25P_0 A13 I/0
0 I0_L26N_0 I0_L26N_0 K14 I/0
0 I0_L26P_0/VREF_0 I0_L26P_0/VREF_0 J14 VREF
0 I0_L27N_0 I0_L27N_0 G14 I/0
0 I0_L27P_0 10_L27P_0 F14 I/0
0 IO_L28N_0 I0_L28N_0 C14 I/0
0 I0_L28P_0 I0_L28P_0 B14 I/0
0 IO_L29N_0 I0_L29N_O J15 I/0
0 I0_L29P_0 10_L29P_0 H15 I/0
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Table 107: FG900 Package Pinout (Contd)

Bank PinName | pinkame " | 'Namber | TYPe
2 I0_L28N_2 IO_L28N_2 M26 /0
2 10_L28P_2 |0_L28P_2 N25 /0
2 I0_L29N_2 IO_L29N_2 N26 /0
2 I0_L29P_2 I0_L29P_2 N27 /0
2 I0_L31N_2 IO_L31N_2 N29 /0
2 I0_L31P_2 IO_L31P_2 N30 /0
2 I0_L32N_2 IO_L32N_2 P21 /0
2 10_L32P_2 |0_L32P_2 P22 /0
2 I0_L33N_2 IO_L33N_2 P24 /0
2 |0_L33P_2 |O_L33P_2 P25 /0
2 |0_L34N_2/VREF_2 |0_L34N_2/VREF_2 P28 VREF
2 10_L34P_2 |0_L34P_2 P29 /0
2 I0_L35N_2 IO_L35N_2 R21 /0
2 10_L35P_2 |0_L35P_2 R22 /0
2 I0_L37N_2 IO_L37N_2 R23 /0
2 I0_L37P_2 IO_L37P_2 R24 /0
2 I0_L38N_2 IO_L38N_2 R25 /0
2 |0_L38P_2 |0_L38P_2 R26 /0
2 I0_L39N_2 IO_L39N_2 R27 /0
2 10_L39P_2 I0_L39P_2 R28 /0
2 I0_L40N_2 |O_L40N_2 R29 /0
2 |O_L40P_2/VREF_2 |O_L40P_2/VREF_2 R30 VREF
2 N.C. (®) IO_L41N_2 E27 /0
2 N.C. (®) I0_L41P_2 F26 e}
2 N.C. (®) IO_L45N_2 K28 o)
2 N.C. (®) |0_L45P_2 K29 /0
2 N.C. (®) I0_L46N_2 K21 /0
2 N.C. (®) |0_L46P_2 L21 /0
2 N.C. (®) IO_L47N_2 L23 /0
2 N.C. (®) |0_L47P_2 L24 /0
2 N.C. (®) IO_L50N_2 M29 o)
2 N.C. (®) I0_L50P_2 M30 /0
2 VCCO_2 VCCO_2 M20 VCCO
2 VCCO_2 VCCO_2 N20 VCCO
2 VCCO_2 VCCO_2 P20 VCCO
2 VCCO_2 VCCO_2 L22 VCCO
2 VCCO_2 VCCO_2 Joa VCCO
2 VCCO_2 VCCO_2 N24 VCCO
2 VCCO_2 VCCO_2 G26 VCCO
2 VCCO_2 VCCO_2 E28 VCCO
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Table 107: FG900 Package Pinout (Contd)
Bank PinName | PinName | Number = TVPe
N/A GND GND R17 GND
N/A GND GND T17 GND
N/A GND GND Uiz 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 ui8 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
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Table 110: FG1156 Package Pinout (Contd)

Bank P Name P Name pin Number | TYP®
0 |VvCCco.0 VCCO_0 F13 VCCO
0 | VCCO.0 VCCO_0 G8 VCCO
0 | VCCO.0 VCCO_0 H11 VCCO
0 | VCCO.0 VCCO_0 H15 VCCO
0 | VCCO.0 VCCO_0 M13 VCCO
0 | VCCO.0 VCCO_0 M14 VCCO
0 | VCCO.0 VCCO_0 M15 VCCO
0 | VCCO.0 VCCO_0 M16 VCCO
1 10 10 B26 /0
1 10 10 A18 /0
1 10 10 c23 /0
1 10 10 E21 /0
1 10 10 E25 /0
1 10 10 F18 /0
1 10 10 F27 /0
1 10 10 F29 /0
1 10 10 H23 /0
1 10 10 H26 /0
1 N.C. (#) 10 J26 /0
1 10 10 K19 /0
1 10 10 L19 /0
1 10 10 L20 /0
1 10 10 L21 /0
1 N.C. (#) 10 L23 /0
1 10 10 L24 /0
1 IO/VREF_1 IO/VREF_1 D30 VREF
1 IO/VREF_1 IO/VREF_1 K21 VREF
1 IO/VREF_1 IO/VREF_1 L18 VREF
1 I0_LOTN_1/VRP_1 I0_LOTN_1/VRP_1 A32 DCI
1 10_LO1P_1/VRN_1 I0_LO1P_1/VRN_1 B32 DCI
1 10_LO2N_1 10_LO2N_1 A31 /0
1 10_L02P_1 10_L02P_1 B31 /0
1 10_LO3N_1 10_LO3N_1 B30 /0
1 10_LO3P_1 I0_LO3P_1 C30 /0
1 10_LO4N_1 10_LO4N_1 C29 110
1 10_L04P_1 |0_L04P_1 D29 /0
1 10_LO5N_1 10_LO5N_1 A29 /0
1 10_LO5P_1 10_LO5P_1 B29 110
1 |0_LOBN_1/VREF_1 |0_LOBN_1/VREF_1 E28 VREF
1 |0_LOBP_1 I0_LO6P_1 F28 /0
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Table 110: FG1156 Package Pinout (Contd)

Bank | pin'Name PinName | PinNumber | TP
2 I0_L19N_2 IO_L19N_2 M29 I/O
2 I0_L19P_2 I0_L19P_2 M30 I/0
2 I0_L20N_2 IO_L20N_2 M31 I/0
2 10_L20P_2 I0_L20P_2 M32 I/0
2 I0_L21N_2 IO_L21N_2 M26 I/0
2 10_L21P_2 I0_L21P_2 N25 I/0
2 I0_L22N_2 I0_L22N_2 N27 I/0
2 10_L22P_2 I0_L22P_2 N28 I/0
2 I0_L23N_2/VREF_2 IO_L23N_2VREF_2 N31 VREF
2 10_L23P_2 I0_L23P_2 N32 I/0
2 I0_L24N_2 I0_L24N_2 N24 I/0
2 10_L24P_2 I0_L24P_2 P24 I/0
2 I0_L26N_2 I0_L26N_2 P29 I/0
2 10_L26P_2 I0_L26P_2 P30 I/0
2 I0_L27N_2 I0_L27N_2 P31 I/0
2 10_L27P_2 I0_L27P_2 P32 I/0
2 I0_L28N_2 IO_L28N_2 P33 I/0
2 10_L28P_2 I0_L28P_2 P34 I/0
2 I0_L29N_2 IO_L29N_2 R24 I/0
2 10_L29P_2 I0_L29P_2 R25 I/0
2 I0_L30N_2 IO_L30N_2 R28 I/0
2 10_L30P_2 I0_L30P_2 R29 I/0
2 I0_L31N_2 IO_L31N_2 R31 I/0
2 I0_L31P_2 I0_L31P_2 R32 I/0
2 I0_L32N_2 I0_L32N_2 R33 I/0
2 10_L32P_2 I0_L32P_2 R34 I/0
2 I0_L33N_2 IO_L33N_2 R26 I/0
2 10_L33P_2 I0_L33P_2 T25 I/0
2 I0_L34N_2/VREF_2 IO_L34N_2/VREF_2 T28 VREF
2 10_L34P_2 I0_L34P_2 T29 I/0
2 I0_L35N_2 IO_L35N_2 T32 I/0
2 I0_L35P_2 I0_L35P_2 T33 I/0
2 I0_L37N_2 IO_L37N_2 ua27 I/0
2 I0_L37P_2 I0_L37P_2 u28 I/0
2 I0_L38N_2 IO_L38N_2 u29 I/O
2 10_L38P_2 I0_L38P_2 u30 I/0
2 I0_L39N_2 IO_L39N_2 u31 I/0
2 10_L39P_2 I0_L39P_2 u3s2 I/O
2 I0_L40N_2 IO_L40N_2 u33 I/0
2 I0_L40P_2/VREF_2 I0_L40P_2/VREF_2 u34 VREF
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Table 110: FG1156 Package Pinout (Contd)

Bank Pin Name Pin Name pin Number | TYPe
3 |O_L24P_3 |O_L24P_3 AC26 e}
3 IO_L26N_3 IO_L26N_3 AA28 /0
3 |O_L26P_3 IO_L26P_3 AA27 /0
3 IO_L27N_3 I0_L27N_3 AA30 /0
3 IO_L27P_3 IO_L27P_3 AA29 /0
3 IO_L28N_3 |O_L28N_3 AA32 /0
3 IO_L28P_3 |0_L28P_3 AA31 /0
3 IO_L29N_3 IO_L29N_3 AA34 /0
3 IO_L29P_3 IO_L29P_3 AA33 /0
3 IO_L30N_3 |O_L30N_3 Y29 /0
3 IO_L30P_3 |O_L30P_3 Y28 /0
3 IO_L31N_3 IO_L31N_3 Y32 /0
3 I0_L31P_3 I0_L31P_3 Y31 /0
3 IO_L32N_3 IO_L32N_3 Y34 /0
3 IO_L32P_3 IO_L32P_3 Y33 /0
3 IO_L33N_3 |0_L33N_3 W25 /0
3 IO_L33P_3 |0_L33P_3 Y26 /0
3 IO_L34N_3 |O_L34N_3 W29 /0
3 |O_L34P_3/VREF_3 |O_L34P_3/VREF_3 w28 VREF
3 IO_L35N_3 |O_L35N_3 W33 /0
3 IO_L35P_3 I0_L35P_3 w32 /0
3 IO_L37N_3 I0_L37N_3 V28 /0
3 |O_L37P_3 |0_L37P_3 V27 /0
3 IO_L38N_3 IO_L38N_3 V30 /0
3 |O_L38P_3 |0_L38P_3 V29 /0
3 IO_L39N_3 |O_L39N_3 V32 /0
3 IO_L39P_3 |O_L39P_3 V31 /0
3 |0_L40N_3/VREF_3 |0_L40N_3/VREF_3 V34 VREF
3 |O_L40P_3 |O_L40P_3 V33 /0
3 N.C. (#) IO_L41N_3 AH32 /0
3 N.C. (®) |0_L41P_3 AH31 /0
3 N.C. (#) |O_L44N_3 AD29 /0
3 N.C. (#) |O_L44P_3 AD28 /0
3 |O_L45N_3 |O_L45N_3 AC34 /0
3 |O_L45P_3 |O_L45P_3 AC33 /0
3 IO_L46N_3 |O_L46N_3 AB28 /0
3 |0_L46P_3 |0_L46P_3 AB27 /0
3 IO_L47N_3 IO_L47N_3 AB32 /0
3 |O_L47P_3 |O_L47P_3 AB31 /0
3 |O_L48N_3 |O_L48N_3 AA24 /0
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 110: FG1156 Package Pinout (Contd)

Bank Pin Name Pin Name pin Number | TYPe
7 I0_L45P_7 |O_L45P_7 M2 e}
7 |O_L46N_7 |O_L46N_7 N7 /0
7 |0_L46P_7 |0_L46P_7 N8 /0
7 N.C. (#) |0_L47N_7 P9 /0
7 N.C. (#) |0_L47P_7 P10 /0
7 |O_L49N_7 |O_L49N_7 P1 /0
7 |0_L49P_7 |0_L49P_7 P2 /0
7 |0_L50N_7 I0_L50N_7 R10 /0
7 |O_L50P_7 |0_L50P_7 R11 /0
7 N.C. (#) I0_L51N_7 U11 /0
7 N.C. (®) I0_L51P_7 T11 /0
7 | VCCO_7 VCCO_7 D3 VCCO
7 |vcco_7 VCCO_7 H3 VCCO
7 | VCCO_7 VCCO_7 H7 VCCO
7 | VCCO_7 VCCO_7 L4 VCCO
7 |vcco_7 VCCO_7 L8 VCCO
7 | VCCO_7 VCCO_7 N12 VCCO
7 | VCCO_7 VCCO_7 N2 VCCO
7 |vcco_7 VCCO_7 N6 VCCO
7 | VCCO_7 VCCO_7 P12 VCCO
7 | VCCO_7 VCCO_7 R12 VCCO
7 |vcco_7 VCCO_7 RS VCCO
7 | VCCO_7 VCCO_7 T12 VCCO
7 | VCCO_7 VCCO_7 T4 VCCO

N/A  |GND GND A1 GND
N/A | GND GND A13 GND
N/A | GND GND A16 GND
N/A  |GND GND A19 GND
N/A | GND GND A2 GND
N/A | GND GND A22 GND
N/A  |GND GND A26 GND
N/A | GND GND A30 GND
N/A | GND GND A33 GND
N/A  |GND GND A34 GND
N/A | GND GND A5 GND
N/A | GND GND A9 GND
N/A  |GND GND AA14 GND
N/A | GND GND AA15 GND
N/A | GND GND AA16 GND
N/A  |GND GND AA17 GND

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

www.Xxilinx.com

258


http://www.xilinx.com

