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Architectural Overview

The Spartan-3A family architecture consists of five
fundamental programmable functional elements:

* Configurable Logic Blocks (CLBs) contain flexible
Look-Up Tables (LUTSs) that implement logic plus
storage elements used as flip-flops or latches. CLBs
perform a wide variety of logical functions as well as
store data.

* Input/Output Blocks (I0Bs) control the flow of data
between the I/O pins and the internal logic of the
device. |OBs support bidirectional data flow plus 3-state
operation. Supports a variety of signal standards,
including several high-performance differential
standards. Double Data-Rate (DDR) registers are
included.

* Block RAM provides data storage in the form of 18-Kbit
dual-port blocks.

* Multiplier Blocks accept two 18-bit binary numbers as
inputs and calculate the product.

* Digital Clock Manager (DCM) Blocks provide
self-calibrating, fully digital solutions for distributing,
delaying, multiplying, dividing, and phase-shifting clock
signals.

These elements are organized as shown in Figure 1. A dual
ring of staggered IOBs surrounds a regular array of CLBs.
Each device has two columns of block RAM except for the
XC3S50A, which has one column. Each RAM column
consists of several 18-Kbit RAM blocks. Each block RAM is
associated with a dedicated multiplier. The DCMs are
positioned in the center with two at the top and two at the
bottom of the device. The XC3S50A has DCMs only at the
top, while the XC3S700A and XC3S1400A add two DCMs in
the middle of the two columns of block RAM and multipliers.

The Spartan-3A family features a rich network of routing that
interconnect all five functional elements, transmitting signals
among them. Each functional element has an associated
switch matrix that permits multiple connections to the
routing.
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1. The XC3S700A and XC3S1400A have two additional DCMs on both the left and right sides as indicated by the
dashed lines. The XC3S50A has only two DCMs at the top and only one Block RAM/Multiplier column.

Figure 1: Spartan-3A FPGA Architecture
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Ordering Information

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

Example: @ XC3S50A -4 FT 256 C

Device Type Temperature Range

Speed Grade

Package Type/Number of Pins

DS529-1_05_011309

Device Speed Grade Package Type / Number of Pins(1) Temperature Range (T,)
XC3S50A —4 |Standard Performance ||VQ100/ |100-pin Very Thin Quad Flat Pack (VQFP) C|Commercial (0°C to 85°C)
VQG100
XC3S200A ||-5|High Performance TQ144/ |144-pin Thin Quad Flat Pack (TQFP) | | Industrial (—-40°C to 100°C)
(Commercial only) TQG144
XC3S400A FT256/ 256-ball Fine-Pitch Thin Ball Grid Array (FTBGA)
FTG256
XC3S700A FG320/ |320-ball Fine-Pitch Ball Grid Array (FBGA)
FGG320
XC3S1400A FG400/ |400-ball Fine-Pitch Ball Grid Array (FBGA)
FGG400
FG484/ |484-ball Fine-Pitch Ball Grid Array (FBGA)
FGG484
FG676 676-ball Fine-Pitch Ball Grid Array (FBGA)
FGG676
Notes:

1. See Table 2 for specific device/package combinations.
2. See DS681 for the XA Automotive Spartan-3A FPGAs.

Revision History

The following table shows the revision history for this document.

Date Version Revision

12/05/06 1.0 Initial release.

02/02/07 1.1 Promoted to Preliminary status. Updated maximum differential 1/0O count for XC3S50A in Table 1.
Updated differential input-only pin counts in Table 2.

03/16/07 1.2 Minor formatting updates.

04/23/07 1.3 Added "Production Status" section.

05/08/07 14 Updated XC3S400A to Production.

07/10/07 1.41 Minor updates.

04/15/08 1.6 Added VQ100 for XC3S50A and XC3S200A and extended FT256 to XC3S700A and XC3S1400A
Added reference to SCD 4103 for 750 Mbps performance.

05/28/08 1.7 Added reference to XA Automotive version.

03/06/09 1.8 Simplified Ordering Information. Added references to Extended Spartan-3A Family.
Removed reference to SCD 4103.

08/19/10 2.0 Updated Table 2 to clarify TQ/VQ size.
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DC and Switching Characteristics

General Recommended Operating Conditions

Table 8: General Recommended Operating Conditions

Symbol Description Min Nominal Max Units
Commercial 0 = 85 °C
T, Junction temperature
Industrial —40 = 100 °C
VeeInT Internal supply voltage 1.14 1.20 1.26 \"
Veco Output driver supply voltage 1.10 - 3.60 v
V =25 2.25 2.50 2.75 \Y
Veeaux Auxiliary supply voltage(® COAUX
Vecaux = 3.3 3.00 3.30 3.60 \Y
PCI IOSTANDARD -0.5 = Veeo+0.5 \
Vi Input voltage(®) All other IP or IO_# -0.5 - 4.10 v
IOSTANDARDS | |0 |xxy #4) | —05 - 4.10 Vv
TN Input signal transition time(5) - - 500 ns

Notes:

1. This Vo range spans the lowest and highest operating voltages for all supported I/O standards. Table 11 lists the recommended Vo

range specific to each of the single-ended I/O standards, and Table 13 lists that specific to the differential standards.
2. Define Vgcaux selection using CONFIG VCCAUX constraint.

w

See XAPP459, “Eliminating 1/0O Coupling Effects when Interfacing Large-Swing Single-Ended Signals to User I/O Pins”

4. For single-ended signals that are placed on a differential-capable I/O, V| of —0.2V to —0.5V is supported but can cause increased leakage
between the two pins. See Parasitic Leakage in UG331, Spartan-3 Generation FPGA User Guide.

5. Measured between 10% and 90% Vco. Follow Signal Integrity recommendations.

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

Voutp
X P Differential
Internal { < N 1/0 Pair Pins

Logic

Vourn Vou
Voo
Vocwm
GND level

Voute * Voutn
2
Vop = Output differential voltage = |Voute - VouTn

Voem = Output common mode voltage =

Von = Output voltage indicating a High logic level

VoL = Output voltage indicating a Low logic Ieveleszg_UL012907

Figure 5: Differential Output Voltages

Table 14: DC Characteristics of User I/Os Using Differential Signal Standards

Vob Vocm Vou VoL
. . Typ . .

IOSTANDARD Attribute | Min (mV) (mV) | Max (mV) Min (V) Typ (V) Max (V) Min (V) Max (V)
LVDS_25 247 350 454 1.125 - 1.375 - -
LVDS_33 247 350 454 1.125 = 1.375 = =
BLVDS_25 240 350 460 - 1.30 - - -
MINI_LVDS_25 300 - 600 1.0 - 1.4 - -
MINI_LVDS_33 300 - 600 1.0 - 1.4 - -
RSDS_25 100 = 400 1.0 = 1.4 = —
RSDS_33 100 - 400 1.0 - 1.4 - -
TMDS_33 400 - 800 Veeo — 0.405 - Veco—0.190 - -
PPDS_25 100 = 400 0.5 0.8 1.4 = =
PPDS_33 100 - 400 0.5 0.8 1.4 - -
DIFF_HSTL_I_18 - - - - - - Veco— 0.4 0.4
DIFF_HSTL_II_18 - - - - - - Veco—0.4 0.4
DIFF_HSTL_III_18 - - - - - - Veco— 0.4 0.4
DIFF_HSTL_I - - - - - - Veco— 0.4 0.4
DIFF_HSTL_II - - - - - - Veco— 0.4 0.4
DIFF_SSTL18_lI - - - - - - V171 +0.475 | V17— 0.475
DIFF_SSTL18_llI - - - - - - V1 +0.603 | Vo1 —0.603
DIFF_SSTL2_]| - - - - - - V11 + 0.61 V11— 0.61
DIFF_SSTL2_lI - - - - - - V17 +0.81 V17 -0.81
DIFF_SSTL3_I - - - - - - V17 +0.6 Vi7-0.6
DIFF_SSTL3_II - - - - - - Vi1 +0.8 Vi1-0.8

Notes:

1. The numbers in this table are based on the conditions set forth in Table 8 and Table 13.

2. See "External Termination Requirements for Differential I/O," page 20.

3. Output voltage measurements for all differential standards are made with a termination resistor (Rt) of 100Q across the N and P pins of the
differential signal pair.

4. At any given time, no more than two of the following differential output standards can be assigned to an I/O bank: LVDS_25, RSDS_25,
MINI_LVDS_25, PPDS_25 when Vco=2.5V, or LVDS_33, RSDS_33, MINI_LVDS_33, TMDS_33, PPDS_33 when Vo = 3.3V
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Table 22: Propagation Times for the 0B Input Path(Continued)

Speed Grade
-5 -4
Symbol Description Conditions DELAY_VALUE Device Max | Max | Units
TiorPiD The time it takes for data to travel | LVCMOS25(2) 15 XC3S200A | 543 | 624 | ns
from the Input pin to the | output with

the input delay programmed 16 5.75 | 6.59 | ns
1 XC3S400A 1.32 | 1.43 ns
2 1.67 | 1.83 ns
3 1.90 | 2.07 ns
4 233 | 252 ns
5 260 | 2.91 ns
6 294 | 3.20 ns
7 3.23 | 3.51 ns
8 3.50 | 3.85 ns
9 3.18 | 3.55 ns
10 3.53 | 3.95 ns
11 3.76 | 4.20 ns
12 426 | 4.67 ns
13 451 | 4.97 ns
14 4.85 | 5.32 ns
15 5.14 | 5.64 ns
16 5.40 | 5.95 ns
1 XC3S700A 1.84 | 1.87 ns
2 220 | 2.27 ns
3 2.46 | 2.60 ns
4 293 | 3.15 ns
5 3.21 | 3.45 ns
6 3.54 | 3.80 ns
7 3.86 | 4.16 ns
8 413 | 4.48 ns
9 3.82 | 419 ns
10 417 | 4.58 ns
11 4.43 | 4.89 ns
12 495 | 5.49 ns
13 5.22 | 5.83 ns
14 5.57 | 6.21 ns
15 5.89 | 6.55 ns
16 6.16 | 6.89 ns
1 XC3S1400A | 1.95 | 2.18 ns
2 229 | 259 ns
3 254 | 2.84 ns
4 2.96 | 3.30 ns
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Table 26: Output Timing Adjustments for IOB(Continued)

Table 26: Output Timing Adjustments for IOB(Continued)

Add the Add the
Adjustment Adjustment
Convert Output Time from Below Convert Output Time from Below
Signal Standard (IOSTANDARD) -5 -4 Units Signal Standard (IOSTANDARD) -5 -4 Units
LVCMOS25 Slow 2mA 5.33 5.33 ns LVCMOS15 Slow 2mA 5.82 5.82 ns
4 mA 2.81 2.81 ns 4 mA 3.97 3.97 ns
6 mA 2.82 2.82 ns 6 mA 3.21 3.21 ns
8 mA 1.14 1.14 ns 8 mA 2.53 2.53 ns
12 mA 1.10 1.10 ns 12 mA 2.06 2.06 ns
16 mA 0.83 0.83 ns Fast 2mA 5.23 5.23 ns
24 mA | 2.260) | 2.26(3) ns 4 mA 3.05 | 3.05 ns
Fast 2mA 4.36 4.36 ns 6 mA 1.95 1.95 ns
4 mA 1.76 1.76 ns 8 mA 1.60 1.60 ns
6 mA 1.25 1.25 ns 12 mA 1.30 1.30 ns
8 mA 0.38 0.38 ns QuietlO | 2mA 34.11 | 34.11 ns
12 mA 0 0 ns 4 mA 25.66 | 25.66 ns
16 mA 0.01 0.01 ns 6 mA 24.64 | 24.64 ns
24 mA 0.01 0.01 ns 8 mA 22.06 | 22.06 ns
QuietlO 2 mA 25.92 | 25.92 ns 12 mA 20.64 | 20.64 ns
4 mA 25.92 | 25.92 ns LVCMOS12 Slow 2mA 7.14 7.14 ns
6 mA 25.92 | 25.92 ns 4 mA 4.87 4.87 ns
8 mA 15.57 | 15.57 ns 6 mA 5.67 5.67 ns
12mA | 15,59 | 15.59 ns Fast 2mA 6.77 6.77 ns
16 mA 14.27 14.27 ns 4 mA 5.02 5.02 ns
24 mA | 11.37 | 11.37 ns 6 mA 4.09 4.09 ns
LVCMOS18 Slow 2mA 4.48 4.48 ns QuietlO | 2mA 50.76 | 50.76 ns
4 mA 3.69 3.69 ns 4 mA 43.17 | 43.17 ns
6 mA 2.91 2.91 ns 6 mA 37.31 37.31 ns
8 mA 1.99 1.99 ns PCI33_3 0.34 0.34 ns
12 mA 1.57 1.57 ns PCl66_3 0.34 0.34 ns
16 mA 1.19 1.19 ns HSTL_I 0.78 0.78 ns
Fast 2mA 3.96 3.96 ns HSTL_II 1.16 1.16 ns
4 mA 2.57 2.57 ns HSTL_I_18 0.35 0.35 ns
6 mA 1.90 1.90 ns HSTL_II_18 0.30 0.30 ns
8 mA 1.06 1.06 ns HSTL_IlI_18 0.47 0.47 ns
12 mA 0.83 0.83 ns SSTL18_I 0.40 0.40 ns
16 mA 0.63 0.63 ns SSTL18_lI 0.30 0.30 ns
QuietlO 2 mA 24.97 | 24.97 ns SSTL2_| 0 0 ns
4 mA 2497 | 24.97 ns SSTL2_1I -0.05 | -0.05 ns
6 mA 24.08 | 24.08 ns SSTL3_I 0 0 ns
8 mA 16.43 | 16.43 ns SSTL3_II 0.17 0.17 ns
12mA | 1452 | 14,52 ns
16 mA 13.41 13.41 ns
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18 x 18 Em

bedded Multiplier Timing

Table 34: 18 x 18 Embedded Multiplier Timing

Speed Grade
-4
Symbol Description Min Max Min Max Units
Combinatorial Delay
TmuLt Combinational multiplier propagation delay from the A and B inputs
to the P outputs, assuming 18-bit inputs and a 36-bit product - 4.36 - 4.88 ns
(AREG, BREG, and PREG registers unused)
Clock-to-Output Times
Tumsckp P Clock-to-output delay from the active transition of the CLK input to
B valid data appearing on the P outputs when using the PREG = 0.84 = 1.30 ns
register(2:3)
Tuvsckp A Clock-to-output delay from the active transition of the CLK input to
TMSCKPiB valid data appearin% on the P outputs when using either the AREG - 4.44 — 4.97 ns
- or BREG register(24)
Setup Times
Tmspck P Data setup time at the A or B input before the active transition at the
- CLK when using only the PREG output register (AREG, BREG 3.56 = 3.98 = ns
registers unused)®
Tuvspek A Data setup time at the A input before the active transition at the CLK _ _
- when using the AREG input register(4) 0.00 0.00 ns
Tuvsbpek B Data setup time at the B input before the active transition at the CLK _ _
- when using the BREG input register(4) 0.00 0.00 ns
Hold Times
Tmsckp P Data hold time at the A or B input after the active transition at the
- CLK when using only the PREG output register (AREG, BREG 0.00 - 0.00 - ns
registers unused)®)
Tumsckp A Data hold time at the A input after the active transition at the CLK _ _
- when using the AREG input register(4) 0.35 0.45 ns
Tumsckp B Data hold time at the B input after the active transition at the CLK _ _
- when using the BREG input register(4) 0.35 0.45 ns
Clock Frequency
FymuLr Internal operating frequency for a two-stage 18x18 multiplier using
the AREG and BREG input registers and the PREG output 0 280 0 250 MHz
register(1)
Notes:
1. Combinational delay is less and pipelined performance is higher when multiplying input data with less than 18 bits.
2. The PREG register is typically used in both single-stage and two-stage pipelined multiplier implementations.
3. The PREG register is typically used when inferring a single-stage multiplier.
4. Input registers AREG or BREG are typically used when inferring a two-stage multiplier.
5. The numbers in this table are based on the operating conditions set forth in Table 8.
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Configuration and JTAG Timing

General Configuration Power-On/Reconfigure Timing
VCCINT
supply) _LLLLLIILY
Vccaux 2.5V
supoy) _LL/ILI1H 2 5

Vcco Bank 2 2.5V

(suooly) _LLLLIIIITS > Sy

PROG_B o

anpu) ANV VANNMNY T‘
INIT_B T T
(Open-Drain) \: ; : : : : : \ 7[

— /T
CCLK
(Output)

DS529-3_01_052708

1.2V

7

Notes:

1. The Veeint Vecauxs and Veco supplies can be applied in any order.
2. The Low-going pulse on PROG_B is optional after power-on but necessary for reconfiguration without a power cycle.
3. The rising edge of INIT_B samples the voltage levels applied to the mode pins (MO - M2).

Figure 11: Waveforms for Power-On and the Beginning of Configuration

Table 45: Power-On Timing and the Beginning of Configuration

All Speed Grades
Symbol Description Device Min Max Units

Tpor® The time from the application of Voot Vecaux @nd Vego | Al - 18 ms
Bank 2 supply voltage ramps (whichever occurs last) to the
rising transition of the INIT_B pin

TrroOG The width of the low-going pulse on the PROG_B pin All 0.5 = us
Tp @ The time from the rising edge of the PROG_B pin to the XC3S50A - 0.5 ms
rising transition on the INIT_B pin
XC3S200A - 0.5 ms
XC3S400A - 1 ms
XC3S700A - 2 ms
XC3S1400A - 2 ms
TiNiT Minimum Low pulse width on INIT_B output All 250 = ns
Ticck® The time from the rising edge of the INIT_B pin to the All 0.5 4 us
generation of the configuration clock signal at the CCLK
output pin

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8. This means power must be applied to all Veoint Veco
and Vgcaux lines.

Power-on reset and the clearing of configuration memory occurs during this period.

This specification applies only to the Master Serial, SPI, and BPl modes.

4. For details on configuration, see UG332 Spartan-3 Generation Configuration User Guide.

wn
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Master Serial and Slave Serial Mode Timing
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Figure 12: Waveforms for Master Serial and Slave Serial Configuration

Table 50: Timing for the Master Serial and Slave Serial Configuration Modes

All Speed Grades
Slave/
Symbol Description Master Min Max Units
Clock-to-Output Times
Tecco The time from the falling transition on the CCLK pin to data appearing at the Both 1.5 10 ns
DOUT pin
Setup Times
Tbce The time from the setup of data at the DIN pin to the rising transition at the Both 7 = ns
CCLK pin
Hold Times
Teep The time from the rising transition at the CCLK pin to the point when data is Master 0 ns
last held at the DIN pin =
Slave 1.0
Clock Timing
TeeH High pulse width at the CCLK input pin Master See Table 48
Slave See Table 49
TeoL Low pulse width at the CCLK input pin Master See Table 48
Slave See Table 49
Fceser Frequency of the clock signal at the | No bitstream compression Slave 100 MHz
CCLK input pin - - -
With bitstream compression 100 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 8.
2. For serial configuration with a daisy-chain of multiple FPGAs, the maximum limit is 25 MHz.
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Serial Peripheral Interface (SPI) Configuration Timing
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Pin initially pulled High by internal pull-up resistor if PUDC_B input is Low.
Pin initially high-impedance (Hi-Z) if PUDC_B input is High. External pull-up resistor required on CSO_B.

Shaded values indicate specifications on attached SPI Flash PROM. DS529-3_06_102506

Figure 14: Waveforms for Serial Peripheral Interface (SPI) Configuration

Table 52: Timing for Serial Peripheral Interface (SPI) Configuration Mode

Symbol Description Minimum Maximum Units

Teowki Initial CCLK clock period See Table 46

Teolkn CCLK clock period after FPGA loads ConfigRate bitstream option setting See Table 46

TMvINIT Setup time on VS[2:0] variant-select pins and M[2:0] mode pins before the 50 = ns
rising edge of INIT_B

TINITM Hold time on VS[2:0] variant-select pins and M[2:0] mode pins after the 0 - ns
rising edge of INIT_B

Teco MOSI output valid delay after CCLK falling clock edge See Table 50

Tpce Setup time on the DIN data input before CCLK rising clock edge See Table 50

Tcep Hold time on the DIN data input after CCLK rising clock edge See Table 50
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Table 53: Configuration Timing Requirements for Attached SPI Serial Flash
Symbol Description Requirement Units
Tces SPI serial Flash PROM chip-select time Tees< Tuecrt - Teco ns
Tpsu SPI serial Flash PROM data input setup time T < T T ns
bsu-= 'mMmccL1— 'cco
Ton SPI serial Flash PROM data input hold time T < T ns
DH—= "MCCHA1
Ty SPI serial Flash PROM data clock-to-output time T < T T ns
v= "MCCLn— '"DCC
fc or fgr Maximum SPI serial Flash PROM clock frequency (also depends on 1 MHz
specific read command used) fC > E PP
CCLKn(min)
Notes:

1. These requirements are for successful FPGA configuration in SPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.

2. Subtract additional printed circuit board routing delay as required by the application.

60
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Pinout Descriptions

TQ144: 144-lead Thin Quad Flat Package
The XC3S50A is available in the 144-lead thin quad flat

Table 66: Spartan-3A TQ144 Pinout(Continued)

package, TQ144. Bank Pin Name Pin Type
Table 66 lists all the package pins. They are sorted by bank 0 IP_0/VREF_0 P123 VREF
numbe_zr and then by pin name. Pins that form a differential 0 VCCO_ 0 P119 | VCCO
I/O pair appear together in the table. The table also shows
the pin number for each pin and the pin type, as defined 0 VCCO_0 P136 VCCO
earlier. 1 10_1 P79 I/0
The XC3S50A does not support the address output pins for 1 IO_LOIN_1/LDC2 P78 DUAL
the Byte-wide Peripheral Interface (BPI) configuration mode. 1 IO_LO1P_1/HDC P76 DUAL
An electronic version of this package pinout table and 1 I0_LO2N_1/LDCO P77 DUAL
footprint diagram is available for download from the Xilinx 1 I0_LO2P_1/LDC1 P75 DUAL
website at 1 | 10_LO3N_1 P84 o)
www.xilinx.com/support/documentation/data_sheets/ 1 IO_LO3P_1 P82 /0
s3a_pin.zip. 1 |10_LO4N_1/RHCLK1 P85 | RHCLK
Pinout Table 1 I0_L04P_1/RHCLKO P83 | RHCLK
. 1 IO_LO5N_1/TRDY1/RHCLKS P88 RHCLK
Table 66: Spartan-3A TQ144 Pinout
1 I0_LO5P_1/RHCLK2 P87 RHCLK
Bank Pin Name Pin Type
1 I0_LO6N_1/RHCLK5 P92 RHCLK
0 10_0 P142 /0
1 I0_LO6P_1/RHCLK4 P90 RHCLK
0 I0O_LOTN_O P111 /0
1 I0_LO7N_1/RHCLK7 P93 RHCLK
0 I0_LO1P_0 P110 /0
1 I0_L0O7P_1/IRDY1/RHCLK6 P91 RHCLK
0 I0_LO2N_0 P113 /0
1 IO_LO8N_1 P98 /0
0 10_L02P_0O/VREF_0 P112 VREF
1 I0_LO8P_1 P96 1/0
0 I0_LO3N_0 P117 /0
1 IO_LO9N_A1 P101 /0
0 I0_LO3P_0 P115 /0
1 I0_LO9P_1 P99 /0
0 I0_LO4N_0 P116 /0
1 IO_L10N_1 P104 /0
0 I0_L04P_0 P114 /0
1 IO_L10P_1 P102 /0
0 I0_LO5N_0 P121 /0
1 IO_L11N_1 P105 1/0
0 I0_LO5P_0 P120 1/0
1 IO_L11P_1 P103 /0
0 I0_LO6N_0/GCLK5 P126 GCLK
1 IP_1/VREF_1 P80 VREF
0 10_L06P_0/GCLK4 P124 GCLK
1 IP_1/VREF_1 P97 VREF
0 10_LO7N_0/GCLK?7 P127 GCLK
1 VCCO_1 P86 VCCO
0 10_L07P_0/GCLK6 P125 GCLK
1 VCCO_1 P95 VCCO
0 I0_LO8N_0/GCLK9 P131 GCLK
2 I0_2/MOSI/CSI_B P62 DUAL
0 10_L08P_0/GCLK8 P129 GCLK
2 IO_LO1N_2/MO P38 DUAL
0 I0_LO9N_0/GCLK11 P132 GCLK
2 I0_LO1P_2/M1 P37 DUAL
0 10_L09P_0/GCLK10 P130 GCLK
2 I0_LO2N_2/CSO_B P41 DUAL
0 IO_L10N_0 P135 /0
2 I0_L0O2P_2/M2 P39 DUAL
0 I0_L10P_0 P134 /0
2 I0_LO3N_2/VSH P44 DUAL
0 IO_L11N_0 P139 /0
2 IO_LO3P_2/RDWR_B P42 DUAL
0 I0_L11P_0 P138 /0
2 I0_LO4N_2/VS0 P45 DUAL
0 I0_L12N_0/PUDC_B P143 DUAL
2 I0_L04P_2/VS2 P43 DUAL
0 I0_L12P_0/VREF_0 P141 VREF
2 IO_LO5N_2/D7 P48 DUAL
0 IP_0 P140 INPUT
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FT256 Footprint (XC3S50A)

| (Differential Outputs) Bank 0 (Differential Outputs) |
4 5 6 7 8 9 10 11 1213 14

o /0
Vo o /0 1o} Vo /0 Vo
N.C. L12P_0 L10N_O N.C. TCK
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m m
L14N_3 L14P_3 ﬁ;@rx#}s N.C. N.C. GND VCCINT [\Ke® N.C. L 1%? e 1'53 M Li4P_1 '}gg\ﬂ
LHCLK5 LHCLK4 | HoLka - gl RHCLK4 RHCLK3
110
o INPUT /o) o) /0
L15N_3 = GND '}1;;;2 N.C. 'gf;": Igm": VCCINT GND VCCINT 'L"(l)f;".:- Loan_1 | N.C. [RENEBEEI EENEE R
LHCLK7 LHOLK6 - - — | VREF_1 RHCLK1 RHCLKO RHCLK2
T | ne | ne | ne | ne | ™NPUT LSETE L inpur | inpur | INPUT | INPUT RRFEES ne. | nc. B ne. | ©
2 e L25P_3 - VREF_2 | VREF_2 " e 2
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5 L20N_3 | L22P_3 L24P_3 M VREF_2 VS1 L16N_2 HDC LDC2 5
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P
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LosP 2 N.C. L15N_2 L20P_2 | L2oN_2 ff Lo2P_1 | &8
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D7 D6 GCLK15 ~° | AWAKE [ INIT_B D2 |pINMIS
(Differential Outputs) Bank 2 (Differential Outputs) I DS529-4_09_012009
Figure 20: XC3S50A FT256 Package Footprint (Top View)
53 1/0: Unrestricted, 25 DUAL: Configuration pins, 15 VREF: User /O or input 2 SUSPEND: Dedicated
general-purpose user /O then possible user 1/0 voltage reference for bank SUSPEND and

dual-purpose AWAKE
20 INPUT: Unrestricted, CLK: User I/O, input, or . VCCO: Output voltage Power Management pins

general-purpose input pin global buffer input supply for bank

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

51 N.C.: Not connected 28 GND: Ground 4 VCCAUX: Auxiliary supply
(XC3S50A only) voltage
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Bank 0

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

/o /o /o o /o Package (Top View)
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Table 83: Spartan-3A FG484 Pinout(Continued)

Table 83: Spartan-3A FG484 Pinout(Continued)

FG484 FG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 VCCO_2 AA18 VCCO 3 I0_L22P_3/LHCLK2 K1 LHCLK
2 VCCO_2 AA5 VCCO 3 10_L24N_3/LHCLK5 M2 LHCLK
2 VCCO_2 AA9 VCCO 3 I0_L24P_3/LHCLK4 M1 LHCLK
2 VCCO_2 ut4 VCCO 3 I0_L25N_3/LHCLK? M4 LHCLK
2 VCCO_2 u9 VCCO 3 10_L25P_3/TRDY2/LHCLK6 M3 LHCLK
3 IO_LO1N_3 D2 I/O 3 I0_L26N_3 N3 1/0
3 I0_LO1P_3 C1 I/O 3 I0_L26P_3/VREF_3 N1 VREF
3 [O_LO2N_3 c2 I/0 3 I0_L28N_3 P2 I/0
3 I0_LO02P_3 B1 I/O 3 I0_L28P_3 P1 1/0
3 IO_LO3N_3 E4 I/O 3 I0_L29N_3 P5 1/0
3 I0_LO3P_3 D3 I/0 3 I0_L29P_3 P3 1/0
3 IO_LO5N_3 G5 I/O 3 I0_L30N_3 N4 1/0
3 I0_LO5P_3 G6 I/O 3 I0_L30P_3 M5 1/0
3 IO_LO6N_3 E1 I/0 3 10_L32N_3 R2 1/0
3 I0_LO6P_3 D1 I/O 3 I0_L32P_3 R1 1/0
3 I0_LO7N_3 E3 I/O 3 I0_L33N_3 R4 1/0
3 I0_LO7P_3 F4 I/0 3 I0_L33P_3 R3 1/0
3 IO_LO8N_3 G4 I/O 3 I0_L34N_3 T4 1/0
3 I0_L08P_3 F3 I/O 3 I0_L34P_3 R5 1/0
3 [O_LO9N_3 H6 I/0 3 I0_L36N_3 T3 1/0
3 [0_LO9P_3 H5 I/0 3 10_L36P_3/VREF_3 T1 VREF
3 IO_L10N_3 J5 I/O 3 I0_L37N_3 U2 1/0
3 IO_L10P_3 K6 I/0 3 I0_L37P_3 U1 1/0
3 I0_L12N_3 F1 I/O 3 I0_L38N_3 V3 1/0
3 I0_L12P_3 F2 I/O 3 I0_L38P_3 VA1 1/0
3 IO_L13N_3 G1 I/0 3 I0O_L40N_3 us 1/0
3 I0_L13P_3 G3 I/0 3 I0_L40P_3 T5 1/0
3 I0_L14N_3 H3 I/O 3 I0_L41N_3 u4 1/0
3 I0_L14P_3 H4 I/0 3 I0_L41P_3 u3 1/0
3 IO_L16N_3 H1 I/O 3 10_L42N_3 w2 1/0
3 I0_L16P_3 H2 I/O 3 I0_L42P_3 Wi1 1/0
3 IO_L17N_3/VREF_3 J1 VREF 3 10_L43N_3 W3 1/0
3 I0_L17P_3 J3 I/O 3 I0_L43P_3 V4 1/0
3 IO_L18N_3 K4 I/O 3 I0_L44N_3 Y2 1/0
3 I0_L18P_3 K5 I/O 3 10_L44P_3 Y1 1/0
3 IO_L20N_3 K2 I/O 3 I0_L45N_3 AA2 1/0
3 I0_L20P_3 K3 I/O 3 I0_L45P_3 AA1 1/0
3 I0_L21N_3/LHCLK1 L3 LHCLK 3 IP_3/VREF_3 Js VREF
3 I0_L21P_3/LHCLKO L5 LHCLK 3 IP_3/VREF_3 R6 VREF
3 I0O_L22N_3/IRDY2/LHCLK3 L1 LHCLK 3 IP_LO4N_3/VREF_3 H7 VREF
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User I/Os by Bank

Table 84 and Table 85 indicate how the user-1/0O pins are
distributed between the four 1/0 banks on the FG484

package. The AWAKE pin is counted as a dual-purpose 1/O.
Table 84: User I/Os Per Bank for the XC3S700A in the FG484 Package

All Possible I/0 Pins by Type

Package
Edge I/0 Bank Maximum I/O /0 INPUT DUAL VREF
Top 0 92 58 17 1 8
Right 1 94 33 15 30 8
Bottom 2 92 43 11 21 9
Left 3 94 61 17 0 8
TOTAL 372 195 60 52 33

Table 85: Use

r /Os Per Bank for the XC3S1400A in the FG484 Package

All Possible I/0 Pins by Type

Package
Edge 1/0 Bank Maximum I/O /0 INPUT DUAL VREF
Top 0 92 58 17 1 8
Right 1 94 33 15 30 8
Bottom 2 95 43 13 21 10
Left 3 94 61 17 0 8
TOTAL 375 195 62 52 34

W W

Footprint Migration Differences

Table 86 summarizes any footprint and functionality

differences between the XC3S700A and the XC3S1400A

FPGAs that might affect easy migration between devices

available in the FG484 package. There are three such balls.
All other pins not listed in Table 86 unconditionally migrate

between Spartan-3A devices available in the FG484

package.

The arrows indicate the direction for easy migration.

Table 86: FG484 Footprint Migration Differences

Pin Bank | XC3S700A | Migration XC3S1400A
T8 2 N.C. > INPUT/VREF
g 2 N.C. > INPUT
uU16 2 N.C. > INPUT
DIFFERENCES 3
Legend:
> This pin can unconditionally migrate from the device

on the left to the device on the right. Migration in the
other direction is possible depending on how the pinis

configured for the device on the right.
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Bank 0
12 13 14 15 16 17 18 19 20 21 22

e Right Half of FG484
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Figure 26:
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Table 87: Spartan-3A FG676 Pinout(Continued) Table 87: Spartan-3A FG676 Pinout(Continued)
FG676 FG676

Bank Pin Name Ball Type Bank Pin Name Ball Type
1 10_LO3P_1/A0 AC23 DUAL 1 10_L26P_1/A4 T23 DUAL
1 10_LO4N_A1 w21 /0 1 I0_L27N_1/A7 R17 DUAL
1 10_L04P_1 w20 /0 1 10_L27P_1/A6 R18 DUAL
1 I0_LO5N_1 AC25 I/O 1 I0_L29N_1/A9 R26 DUAL
1 I0_LO5P_1 AD26 /0 1 10_L29P_1/A8 R25 DUAL
1 I0_LO6N_1 AB26 /0 1 10_L30N_1/RHCLK1 P20 RHCLK
1 I0_LO6P_1 AC26 /0 1 10_L30P_1/RHCLKO P21 RHCLK
1 I0_LO7N_1/VREF_1 AB24 VREF 1 I0_L31N_1/TRDY1/RHCLK3 P25 RHCLK
1 10_LO7P_1 AB23 /0 1 10_L31P_1/RHCLK2 P26 RHCLK
1 I0_LO8N_1 V19 /0 1 10_L33N_1/RHCLK5 N24 RHCLK
1 10_LO8P_1 V18 /0 1 10_L33P_1/RHCLK4 P23 RHCLK
1 I0_LO9N_1 AA23 /0 1 10_L34N_1/RHCLK?7 N19 RHCLK
1 10_LO9P_1 AA22 /0 1 10_L34P_1/IRDY1/RHCLK6 P18 RHCLK
1 IO_L10N_1 u20 /0 1 I0_L35N_1/A11 M25 DUAL
1 I0_L10P_1 V21 /0 1 10_L35P_1/A10 M26 DUAL
1 I0_L11N_1 AA25 /0 1 10_L37N_1 N21 I/0
1 I0_L11P_1 AA24 I/0 1 I0_L37P_1 P22 1’0
1 I0_L12N_1 ui8 /0 1 I0_L38N_1/A13 M23 DUAL
1 I0_L12P_1 ui19 /0 1 10_L38P_1/A12 L24 DUAL
1 I0_L13N_1 Y23 /0 1 I0_L39N_1/A15 N17 DUAL
1 I0_L13P_1 Y22 /0 1 I0_L39P_1/A14 N18 DUAL
1 I0_L14N_1 T20 /0 1 I0_L41N_1 K26 I/0
1 10_L14P_1 u21 I/0 1 I0_L41P_1 K25 1’0
1 I0_L15N_1 Y25 /0 1 I0_L42N_1/A17 M20 DUAL
1 I0_L15P_1 Y24 /0 1 10_L42P_1/A16 N20 DUAL
1 I0_L17N_1 T17 /0 1 I0_L43N_1/A19 J25 DUAL
1 I0_L17P_1 T18 /0 1 10_L43P_1/A18 J26 DUAL
1 I0_L18N_1 V22 /0 1 I0_L45N_1 M22 I/0
1 I0_L18P_1 w23 I/0 1 10_L45P_1 M21 1’0
1 IO_L19N_1 V25 I/0 1 I0_L46N_1 K22 1’0
1 I0_L19P_1 V24 /0 1 10_L46P_1 K23 I/0
1 I0_L21N_1 u22 I/0 1 I0_L47N_1 M18 1’0
1 I0_L21P_1 V23 I/0 1 10_L47P_1 M19 1’0
1 I0_L22N_1 R20 /0 1 I0_L49N_A1 J22 I/0
1 10_L22P_1 R19 /0 1 10_L49P_1 J23 I/0
1 I0_L23N_1/VREF_1 u24 VREF 1 10_L50N_1 K21 I/0
1 10_L23P_1 u23 /0 1 10_L50P_1 L22 I/0
1 I0_L25N_1/A3 R22 DUAL 1 IO_L51N_1 G24 I/0
1 I0_L25P_1/A2 R21 DUAL 1 I0_L51P_1 G23 /0
1 I0_L26N_1/A5 T24 DUAL 1 10_L53N_1 K20 I/0
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Table 87: Spartan-3A FG676 Pinout(Continued)

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

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