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Related Product Families

The Spartan-3AN nonvolatile FPGA family is architecturally
identical to the Spartan-3A FPGA family, except that it has
in-system flash memory and is offered in select
pin-compatible package options.

e DS557: Spartan-3AN Family Data Sheet
www.xilinx.com/support/documentation/
data_sheets/ds557.pdf

The compatible Spartan-3A DSP FPGA family replaces the
18-bit multiplier with the DSP48A block, while also
increasing the block RAM capability and quantity. The two
members of the Spartan-3A DSP FPGA family extend the
Spartan-3A density range up to 37,440 and 53,712 logic
cells.

e DS610: Spartan-3A DSP FPGA Family Data Sheet
www.xilinx.com/support/documentation/
data_sheets/ds610.pdf

e UG431: XtremeDSP DSP48A for Spartan-3A DSP
FPGAs
www.xilinx.com/support/documentation/
user_guides/ug431.pdf

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.
03/16/07 1.2 Added cross-reference to nonvolatile Spartan-3AN FPGA family.
04/23/07 1.3 Added cross-reference to compatible Spartan-3A DSP family.
07/10/07 14 Updated Starter Kit reference to new UG334.
04/15/08 1.6 Updated trademarks.
05/28/08 1.7 Added reference to XA Automotive version.
03/06/09 1.8 Added link to DS706 on Extended Spartan-3A family.
08/19/10 2.0 Updated link to sign up for Alerts.
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I/0 Timing

Pin-to-Pin Clock-to-Output Times

Table 18: Pin-to-Pin Clock-to-Output Times for the IOB Output Path

Speed Grade
-5 -4
Symbol Description Conditions Device Max Max Units
Clock-to-Output Times
Tickorocm | When reading from the Output LVCMOS25(@), 12mA | XC3S50A 3.18 3.42 ns
Flip-Flop (OFF), the time from the | output drive, Fast slew
active transition on the Global rate, with DCM() XC35200A 3.21 3.27 ns
Clock pin to data appearing at the
Output pin. The DCM is in use. XC3S400A 2.97 3.33 ns
XC3S700A 3.39 3.50 ns
XC3S1400A 3.51 3.99 ns
TicKoF When reading from OFF, the time | LVCMOS25(), 12mA | XC3S50A 4.59 5.02 ns
from the active transition on the output drive, Fast slew
Global Clock pin to data appearing | rate, without DCM XC3S200A 4.88 5.24 ns
iantLr;%.Output pin. The DCM is not XC3S400A 4.68 512 ns
XC3S700A 4.97 5.34 ns
XC3S1400A 5.06 5.69 ns
Notes:

1. The numbers in this table are tested using the methodology presented in Table 27 and are based on the operating conditions set forth in
Table 8 and Table 11.

2. This clock-to-output time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or a
standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data Output. If the former is true, add the appropriate
Input adjustment from Table 23. If the latter is true, add the appropriate Output adjustment from Table 26.

3. DCM output jitter is included in all measurements.
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DC and Switching Characteristics

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) 5 XC3S1400A | 3.17 | 352 | ns
from the Input pin to the | output with

the input delay programmed 6 3.52 | 392 | ns

7 3.82 | 418 | ns

8 410 | 4.57 ns

9 3.84 | 4.31 ns

10 420 | 479 | ns

11 4.46 | 5.06 ns

12 4.87 | 5.51 ns

13 5.07 | 5.73 ns

14 543 | 6.08 ns

15 573 | 633 | ns

16 6.01 | 6.77 | ns

TiopLl The time it takes for data to travel LVCMOS25(2) IFD_DELAY_VALUE=0 | XC3S50A 1.70 | 1.81 ns
from the Input pin through the IFF

latch to the | output with no input XC3S200A | 1.85 | 2.04 | ns

delay programmed XC3S400A | 1.44 | 1.74 | ns

XC3S700A 1.48 | 1.74 ns

XC3S1400A | 1.50 | 1.97 | ns

Tioprup | The time it takes for data to travel | LVCMOS25(2) 1 XC3S50A 230 | 241 | ns
from the Input pin through the IFF

latch to the | output with the input 2 3.24 | 335 | ns

delay programmed 3 365 | 3.98 ns

4 418 | 4.55 ns

5 4.02 | 4.47 ns

6 486 | 5.32 ns

7 5.61 | 6.17 ns

8 6.11 | 6.75 ns

1 XC3S200A 219 | 243 ns

2 2.86 | 3.16 | ns

3 3.52 | 4.01 ns

4 4.02 | 4.60 ns

5 3.83 | 443 | ns

6 4.70 | 5.46 ns

7 548 | 6.33 ns

8 599 | 694 | ns

1 XC3S400A | 193 | 225 | ns

2 2.57 | 2.90 ns

3 3.16 | 3.66 | ns

4 3.63 | 419 | ns
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Clock Buffer/Multiplexer Switching Characteristics
Table 33: Clock Distribution Switching Characteristics

Maximum
Speed Grade

Description Symbol Minimum -5 -4 Units
Global clock buffer (BUFG, BUFGMUX, BUFGCE) | input to _
O-output delay TG|O 0.22 0.23 ns
Global clock multiplexer (BUFGMUX) select S-input setup to 10 and _
I1 inputs. Same as BUFGCE enable CE-input Tas| 0.56 0.63 ns
Frequency of signals distributed on global buffers (all sides) Feura 0 350 334 MHz
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.
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Pinout Descriptions

Table 57: Types of Pins on Spartan-3A FPGAs(Continued)

Typ&/)geolor Description Pin Name(s) in Type
PWR Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated | SUSPEND, AWAKE
MGMT pin and is powered by Vecaux. AWAKE is a dual-purpose pin. Unless Suspend mode is
enabled in the application, AWAKE is available as a user-1/O pin.
JTAG Dedicated JTAG pin - 4 per device. Not available as a user-1/O pin. Every package has | TDI, TMS, TCK, TDO
four dedicated JTAG pins. These pins are powered by VCCAUX.
GND Dedicated ground pin. The number of GND pins depends on the package used. All must | GND
be connected.
Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the VCCAUX
VCCAUX package used. All must be connected. Vcayx can be either 2.5V or 3.3V. Set on board
and using CONFIG VCCAUX constraint.
VCCINT Dedicated internal core logic power supply pin. The number of VCCINT pins depends on | VCCINT
the package used. All must be connected to +1.2V.
Along with all the other VCCO pins in the same bank, this pin supplies power to the output | VCCO_#
buffers within the I/O bank and sets the input threshold voltage for some I/O standards. All
must be connected.
N.C This package pin is not connected in this specific device/package combination but may be | N.C.
= connected in larger devices in the same package.
Notes:

1. #=1/0O bank number, an integer between 0 and 3.

Package Pins by Type

Each package has three separate voltage supply
inputs—VCCINT, VCCAUX, and VCCO—and a common
ground return, GND. The numbers of pins dedicated to
these functions vary by package, as shown in Table 58.

Table 58: Power and Ground Supply Pins by Package

A majority of package pins are user-defined 1/O or input
pins. However, the numbers and characteristics of these I/O
depend on the device type and the package in which it is
available, as shown in Table 59. The table shows the
maximum number of single-ended 1/O pins available,
assuming that all I/O-, INPUT-, DUAL-, VREF-, and

Package CLK-type pins are used as general-purpose I/O. AWAKE is
Va100 4 3 6 13 counted here as a dual-purpose I/O pin. Likewise, the table
shows the maximum number of differential pin-pairs
TQ144 4 4 8 13 available on the package. Finally, the table shows how the
FT256 (50A/200A/400A) 6 4 16 28 total maximum user-1/Os are distributed by pin type,
FT256 (700A/1400A) 15 10 13 50 ?clgding the number of unconnected—N.C.—pins on the
evice.
FG320 6 8 16 32
Not all I/O standards are supported on all I/O banks. The left
FG400 9 8 22 43 and right banks (I/0O banks 1 and 3) support higher output
FG484 15 10 24 53 drive current than the top and bottom banks (I/O banks 0
FG676 23 14 36 77 and 2). Similarly, true differential output standards, such as
LVDS, RSDS, PPDS, miniLVDS, and TMDS, are only
supported in the top or bottom banks (I/O banks 0 and 2).
Inputs are unrestricted. For more details, see the chapter
“Using I/O Resources” in UG331.
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Pinout Descriptions

Table 68: Spartan-3A FT256 Pinout (XC3S50A,
XC3S200A, XC35400) (Continued)

Table 68: Spartan-3A FT256 Pinout (XC3S50A,
XC3S200A, XC3S400) (Continued)

XC3S200A | FT256 XC3S200A | FT256
Bank XC3S50A XC3S400A Ball = Type Bank XC3S50A XC3S400A Ball | Type
2 10_LOIN.2/MO |10 LO1N_2/M0 P4 | DUAL 2 |10_L20P_2/D1  |10_L18N_2/D1 R13 | DUAL
2 |10_LO1P_2/M1 |10_LO1P_2/M1 N4 | DUAL > [10_L18P_2/D2 |10 _L18P_2/D2 T13 | DUAL
I0_LO2N_2/ I0_L02N_2/ 2 |NC.(#) IO_L19N_2 P13 e
2 cso.B CSO B T2 | DUAL
2 |N.C.(#) I0_L19P_2 N12 110
I0_LO2P_2/M2 | 10_LO2P_2/M2 R2 | DUAL
, |10_L20N 2/ I0_L20N_2/ R14 | DUAL
IO_L04P_2/VS2 |10_LO3N_2NVS2 | T3 | DUAL CCLK CCLK
I0_LO3P_2/ I0_LO3P_2/ I0_L18N_2/D0/ | 10_L20P_2/D0/
2 |RDWR B RDWR B R3 | DUAL 2 DINMISO DIN/MISO T14 | DUAL
2 |10 _L04N_2/VSO |10 LO4N 2NVSO | P5 | DUAL 2 |Ip2 IP 2 L7 | INPUT
2 |10_L03N_2/VS1 |I0_L04P 2NVS1 | N6 | DUAL 2 |IP2 IP_2 L8 | INPUT
2 |10 Lo6P 2 I0_LO5N_2 R5 e 2 |IP_2/VREF 2 IP_2/VREF_2 L9 | VREF
2 |10_L05P 2 I0_LO5P_2 T4 e 2 |IP_2/VREF 2 IP_2/VREF_2 L10 | VREF
2 |10 _LO6N 2/D6 |10_LOBN_2/D6 T6 | DUAL 2 |IP_2/VREF 2 IP_2/VREF_2 M7 | VREF
2 |10_LO5N_2/D7 |10_LO6P_2/D7 T5 | DUAL 2 |IP_2/VREF 2 IP_2/VREF_2 M8 | VREF
2 INC.(#) I0_LO7N_2 P6 e 2 |IP_2/VREF 2 IP_2/VREF_2 M11 | VREF
2 NC.(#) I0_LO7P_2 N7 e 2 |IP_2/VREF 2 IP_2/VREF_2 N5 | VREF
2 |10 _L08N_2/D4 |10_LOSN 2/D4 N8 | DUAL 2 |vcco 2 VCCO 2 M9 | vcco
2 |10_L08P_2/D5 |IO_LO8P_2/D5 P7 | DUAL 2 |vCcco 2 VCCO_2 R4 | vCCO
2 INGC.(8) Ié)@l_.g?gl_.?/ 7 | eclk 2 |vcco 2 VCCO 2 R8 | vcco
T 2 |vCcco 2 VCCO_2 R12 | vcco
2 N.C. (®) GCLK12~ R7 | GCLK 3 IO_LOTN_3 IO_LO1N_3 Ci /0
5 lC(i)Cfll__ll ?g,z/ lC(i)CflL_ll (1)2172/ T8 | eolk 3 |10_L01P_3 I0_LO1P_3 c2 110
3 |10 _L02N 3 I0_LO2N_3 D3 e
I0_L10P_2/ I0_L10P_2/
2 GCLK14~ GCLK14~ P8 | GCLK 3 IO_LO2P_3 IO_LO2P_3 D4 /0
3 |10 L03N 3 I0_LO3N_3 E1 110
o SN BT e cax o
3 |10_L03P_3 I0_LO3P_3 D1 110
2 'é’c—,'_',lap—y '(%'L',lap—z/ N9 | GCLK 3 |NC.(#) I0_LO5N_3 E2 110
IO L12N 2/ 10 L12N 2/ 3 N.C. (®) IO_LO5P_3 E3 110
2 _L12N_ _L12N_ T9 | GCLK
GCLK3 GCLK3 3 |NC.(#) I0_LO7N_3 G4 110
I0_L12P_2/ I0_L12P_2/
2 Shiks SELkG RO | GCLK 3 |NC.(#) I0_LO7P_3 F3 110
N.C. (#) I0_L13N_2 M10 110 3 {?R_é_gsgl_y '\%—égsg‘—w G1 | VREF
N.C. (®) I0_L13P_2 N10 /o 3 |10 _L08P 3 I0_LO8P_3 F1 110
I0_L14P_2/ I0_L14N_2/
2 esics 5 R P10 | DUAL 3 |NC.(#) I0_LO9N_3 H4 110
2 |l0_L14N_2 I0_L14P_2 T10 110 3 |NG.(e) 10_L09P_3 G3 /o
DOUT DOUT 3 N.C. (¢) IO_L10P_3 H6 /0
I0_L15P_2/ I0_L15P_2/ PWR
2 | AWAKE AWAKE ™1 | mamT 3 %S oINS H1 | LHCLK
IO_L16N_2 IO_L16N_2 N11 /10 10 L11P 3/ IO L11P 3/
3 _L1P_ LIPS G2 | LHCLK
I0_L16P_2 I0_L16P_2 P11 e LHCLKO LHCLKO
I0_L12N_3/ I0_L12N_3/
I0O_L17N_2/D3 | I0_L17N_2/D3 P12 | DUAL 3 IRvoihoks | IRBveL HeLks J3 | LHCLK
I0_L17P_2/ I0_L17P_2/
2 _L17P_ _L17P_ T12 | DUAL I0_L12P_3/ I0_L12P_3/
INIT_B INIT_B 3 | Siciks el ke H3 | LHCLK
DS529-4 (v2.0) August 19, 2010 www.Xilinx.com 81
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Table 69: Spartan-3A FT256 Pinout (XC3S700A,

Bank XCAS1A00A FEan | Type
VCCAUX | VCCAUX F5 VCCAUX
VCCAUX | VCCAUX H14 VCCAUX
VCCAUX | VCCAUX H4 VCCAUX
VCCAUX | VCCAUX L12 VCCAUX
VCCAUX | VCCAUX L5 VCCAUX
VCCAUX | VCCAUX M10 | VCCAUX
VCCAUX | VCCAUX M6 VCCAUX
VCCINT | VCCINT F10 VCCINT
VCCINT | VCCINT G11 VCCINT
VCCINT | VCCINT G7 VCCINT
VCCINT | VCCINT G9 VCCINT
VCCINT | VCCINT H10 VCCINT
VCCINT | VCCINT H6 VCCINT
VCCINT | VCCINT H8 VCCINT
VCCINT | VCCINT J11 VCCINT
VCCINT | VCCINT J7 VCCINT
VCCINT | VCCINT J9 VCCINT
VCCINT | VCCINT K10 VCCINT
VCCINT | VCCINT K6 VCCINT
VCCINT | VCCINT K8 VCCINT
VCCINT | VCCINT L7 VCCINT
VCCINT | VCCINT L9 VCCINT
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XC3S50A Differential /0 Alignment Differences
Also, some differential /0 pairs on the XC3S50A FPGA are

Table 74: Differential I/O Differences in FT256

aligned differently than the corresponding pairs on the
XC3S200A or XC3S400A FPGASs, as shown in Table 74. All | FE25¢ | Bank XC3S50A 352000
the mismatched pairs are in I/O Bank 2. The shading
highlights the N side of each pair. 3 10_Lo4r 2v52 MO
N6 I0_LO3N_2/VSH I0_L04P_2/VS1
R5 IO_LO6P_2 IO_LO5N_2
T5 IO_LO5N_2/D7 I0_LO6P_2/D7
P10 2 I0_L14P_2/MOSI | 10_L14N_2/MOSI
/CSI_B /CSI_B
T10 IO_L14N_2 I0_L14P_2
R13 I0_L20P_2 IO_L18N_2
T14 IO_L18N_2 I0_L20P_2
XC3S50A Does Not Have BPI Mode Address Outputs
The XC3S50A FPGA does not generate the BPl-mode
address pins during configuration. Table 75 summarizes
these differences.
Table 75: XC3S50A BPI Functional Differences
FI256 | Bank XC3S50A 3sa00A
N16 IO_LO3N_1 IO_LO3N_1/A1
P16 IO_LO3P_A1 I0_LO3P_1/A0
J13 IO_L10N_1 IO_L10N_1/A9
Ji12 IO_L10P_1 I0_L10P_1/A8
F13 |O_L20N_1 I0_L20N_1/A19
E14 |O_L20P_1 I0_L20P_1/A18
D15 ! IO_L22N_1 I0_L22N_1/A21
D16 |0_L22P_1 10_L22P_1/A20
D14 |O_L23N_1 I0_L23N_1/A23
E13 IO_L23P_1 10_L23P_1/A22
C15 IO_L24N_1 I0_L24N_1/A25
C16 |O_L24P_1 10_L24P_1/A24
DS529-4 (v2.0) August 19, 2010 www.Xilinx.com 89
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Table 77: Spartan-3A FG320 Pinout(Continued)

FG320
Bank Pin Name Ball Type
GND GND R15 GND
GND GND T9 GND
GND GND Vi1 GND
GND GND V7 GND
GND GND V12 GND
GND GND V18 GND
VCCAUX | SUSPEND Ti6 |
VCCAUX | DONE V17 CONFIG
VCCAUX | PROG_B C4 CONFIG
VCCAUX | TCK A17 JTAG
VCCAUX | TDI E4 JTAG
VCCAUX | TDO E14 JTAG
VCCAUX | TMS C3 JTAG
VCCAUX | VCCAUX A9 VCCAUX
VCCAUX | VCCAUX G10 | VCCAUX
VCCAUX | VCCAUX J12 VCCAUX
VCCAUX | VCCAUX J18 VCCAUX
VCCAUX | VCCAUX K1 VCCAUX
VCCAUX | VCCAUX K7 VCCAUX
VCCAUX | VCCAUX M10 | VCCAUX
VCCAUX | VCCAUX V10 VCCAUX
VCCINT | VCCINT H9 VCCINT
VCCINT | VCCINT H11 VCCINT
VCCINT | VCCINT J8 VCCINT
VCCINT | VCCINT K11 VCCINT
VCCINT | VCCINT L8 VCCINT
VCCINT | VCCINT L10 VCCINT
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User I/Os by Bank

Table 78 and Table 79 indicate how the available user-I/O

pins are distributed between the four I/O banks on the
FG320 package. The AWAKE pin is counted as a

dual-purpose I/0.

Table 78: User I/Os Per Bank for XC3S200A in the FG320 Package

PaEcdk;ge 1/0 Bank Maximum I/O o INPUA:I POSSib""I;:joAzi“S “ Typ\fREF
Top 0 60 35 1 1 >
Right 1 64 9 10 %0 !
Bottom 2 60 19 ° ° °
Left 3 64 38 o ° -

TOTAL 248 101 40 52 23

Table 79: Use

r /0Os Per Bank for XC3S400A in the FG320 Package

All Possible I/0 Pins by Type
P?dkage 1/0 Bank Maximum I/O L
ge /0 INPUT DUAL VREF

Top 0 61 35 12 1 5
Right 64 9 10 30 7
Bottom 2 62 19 7 21 7
Left 3 64 38 13 0 5

TOTAL 251 101 42 52 24

W W

Footprint Migration Differences

Table 80 summarizes any footprint and functionality
differences between the XC3S200A and the XC3S400A

FPGAs that might affect easy migration between devices
available in the FG320 package. There are three such balls.
All other pins not listed in Table 80 unconditionally migrate

between Spartan-3A devices available in the FG320
package.

The arrows indicate the direction for easy migration.

Table 80: FG320 Footprint Migration Differences

Pin Bank | XC3S200A | Migration XC3S400A
E13 0 N.C. > INPUT
N7 2 N.C. > INPUT
P14 2 N.C. > INPUT/VREF
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 pin is

configured for the device on the right.
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Table 81: Spartan-3A FG400 Pinout(Continued)

Table 81: Spartan-3A FG400 Pinout(Continued)

FG400 FG400

Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_L32P_0/VREF_0 A2 VREF 1 IO_L13N_1/A5 N19 DUAL
0 IP_0 E14 INPUT 1 I0_L13P_1/A4 N18 DUAL
0 IP_0 F11 INPUT 1 I0_L14N_1/A7 M18 DUAL
0 IP_0 F14 INPUT 1 I0_L14P_1/A6 M17 DUAL
0 IP_0 G8 INPUT 1 I0_L16N_1/A9 L16 DUAL
0 IP_0 G9 INPUT 1 I0_L16P_1/A8 L15 DUAL
0 IP_0 G10 INPUT 1 10_L17N_1/RHCLK1 M20 RHCLK
0 IP_0 G12 INPUT 1 I0_L17P_1/RHCLKO M19 RHCLK
0 IP_0 G13 INPUT 1 IO_L18N_1/TRDY1/RHCLK3 L18 RHCLK
0 IP_0 H9 INPUT 1 I0_L18P_1/RHCLK2 L19 RHCLK
0 IP_O H10 INPUT 1 IO_L20N_1/RHCLK5 L17 RHCLK
0 IP_O H11 INPUT 1 I0_L20P_1/RHCLK4 K18 RHCLK
0 IP_0 H12 INPUT 1 I0_L21N_1/RHCLK7 J20 RHCLK
0 IP_O/VREF_0 G11 VREF 1 I0_L21P_1/IRDY1/RHCLK6 K20 RHCLK
0 VCCO_0 B4 VCCO 1 I0_L22N_1/A11 J18 DUAL
0 VCCO_0 B10 VCCO 1 10_L22P_1/A10 J19 DUAL
0 VCCO_0 B16 VCCO 1 I0_L24N_1 K16 I/O
0 VCCO_0 D7 VCCO 1 I0_L24P_1 J17 I/O
0 VCCO_0 D13 VCCO 1 I0_L25N_1/A13 H18 DUAL
0 VCCO_0 F10 VCCO 1 I0_L25P_1/A12 H19 DUAL
1 IO_LO1N_1/LDC2 V20 DUAL 1 IO_L26N_1/A15 G20 DUAL
1 IO_LO1P_1/HDC W20 DUAL 1 I0_L26P_1/A14 H20 DUAL
1 I0_LO2N_1/LDCO ui8 DUAL 1 I0_L28N_1 H17 I/O
1 I0_LO2P_1/LDCH V19 DUAL 1 I0_L28P_1 G18 I/O
1 IO_LO3N_1/A1 R16 DUAL 1 I0_L29N_1/A17 F19 DUAL
1 I0_LO3P_1/A0 T17 DUAL 1 I0_L29P_1/A16 F20 DUAL
1 [O_LO5N_1 T20 I/O 1 IO_L30N_1/A19 F18 DUAL
1 I0_LO5P_1 T18 I/0 1 I0_L30P_1/A18 G17 DUAL
1 IO_LO6N_1 u20 I/0 1 I0_L32N_1 E19 I/0
1 I0_LO6P_1 u19 I/O 1 I0_L32P_1 E20 I/O
1 I0_LO7N_A1 P17 I/O 1 IO_L33N_1 F17 I/0
1 I0_LO7P_1 P16 I/O 1 10_L33P_1 E18 I/0
1 IO_LO8N_1 R17 I/O 1 [O_L34N_1 D18 I/O
1 I0_LO8P_1 R18 I/O 1 I0_L34P_1 D20 I/0
1 IO_LO9N_1 R20 I/O 1 I0_L36N_1/A21 F16 DUAL
1 IO_LO9P_1 R19 I/O 1 I0_L36P_1/A20 G16 DUAL
1 IO_L10N_1/VREF_1 P20 VREF 1 I0_L37N_1/A23 C19 DUAL
1 IO_L10P_1 P18 I/O 1 I0_L37P_1/A22 C20 DUAL
1 I0_L12N_1/A3 N17 DUAL 1 I0_L38N_1/A25 B19 DUAL
1 I0_L12P_1/A2 N15 DUAL 1 I0_L38P_1/A24 B20 DUAL
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Table 81: Spartan-3A FG400 Pinout(Continued)

Table 81: Spartan-3A FG400 Pinout(Continued)

FG400 FG400
Bank Pin Name Ball Type Bank Pin Name Ball Type
1 IP_1/VREF_1 N14 VREF 2 I0_LO9N_2/VS0 W6 DUAL
1 IP_LO4N_1/VREF_1 P15 VREF 2 I0_LO9P_2/VS1 V6 DUAL
1 IP_LO4P_1 P14 INPUT 2 IO_L10ON_2 Y7 I/0
1 IP_L11N_1/VREF_1 M15 VREF 2 IO_L10P_2 Y6 I/0
1 IP_L11P_1 M16 INPUT 2 IO_L11N_2 U9 I/O
1 IP_L15N_1 M13 INPUT 2 I0_L11P_2 T9 I/0
1 IP_L15P_1/VREF_1 M14 VREF 2 I0_L12N_2/D6 w8 DUAL
1 IP_L19N_1 L13 INPUT 2 I0_L12P_2/D7 V7 DUAL
1 IP_L19P_1 L14 INPUT 2 IO_L13N_2 V9 I/0
1 IP_L23N_1 K14 INPUT 2 IO_L13P_2 V8 I/0
1 IP_L23P_1/VREF_1 K15 VREF 2 I0_L14N_2/D4 T10 DUAL
1 IP_L27N_1 J15 INPUT 2 I0_L14P_2/D5 uio DUAL
1 IP_L27P_1 J16 INPUT 2 IO_L15N_2/GCLK13 Y9 GCLK
1 IP_L31N_1 J13 INPUT 2 I0_L15P_2/GCLK12 W9 GCLK
1 IP_L31P_1/VREF_1 J14 VREF 2 I0_L16N_2/GCLK15 W10 GCLK
1 IP_L35N_1 H14 INPUT 2 I0_L16P_2/GCLK14 V10 GCLK
1 IP_L35P_1 H15 INPUT 2 I0_L17N_2/GCLK1 V11 GCLK
1 IP_L39N_1 G14 INPUT 2 I0_L17P_2/GCLKO Y11 GCLK
1 IP_L39P_1/VREF_1 G15 VREF 2 IO_L18N_2/GCLK3 V12 GCLK
1 VCCO_1 D19 VCCO 2 I0_L18P_2/GCLK2 uii GCLK
1 VCCO_1 H16 VCCO 2 IO_L19N_2 R12 I/O
1 VCCO_1 K19 VCCO 2 IO_L19P_2 T12 I/O
1 VCCO_1 N16 VCCO 2 IO_L20N_2/MOSI/CSI_B W12 DUAL
1 VCCO_1 T19 VCCO 2 I0_L20P_2 Y12 I/0
2 IO_LO1N_2/MO V4 DUAL 2 IO_L21N_2 W13 I/O
2 I0_LO1P_2/M1 u4 DUAL 2 I0_L21P_2 Y13 I/O
2 IO_LO2N_2/CSO_B Y2 DUAL 2 I0_L22N_2/DOUT V13 DUAL
2 I0_L02P_2/M2 W3 DUAL 2 10_L22P_2/AWAKE u13 PWR
MGMT

2 IO_LO3N_2 W4 IO

2 IO_L23N_2 R13 I/0
2 I0_LO3P_2 Y3 I/O

2 I0_L23P_2 T13 I/O
2 IO_LO4N_2 R7 IO

2 I0_L24N_2/D3 W14 DUAL
2 I0_L04P_2 T6 I/0

2 I0_L24P_2/INIT_B Y14 DUAL
2 IO_LO5N_2 us I/O

2 IO_L25N_2 T14 I/O
2 IO_LO5P_2 V5 I/0

2 I0_L25P_2 Vi4 I/0
2 IO_LOBN_2 U6 I/0

2 10_L26N_2/D1 V15 DUAL
2 I0_LO6P_2 T7 I/0

2 10_L26P_2/D2 Y15 DUAL
2 I0_LO7N_2/VS2 u7 DUAL

2 I0_L27N_2 T15 I/O
2 I0_L07P_2/RDWR_B T8 DUAL

2 I0_L27P_2 u1s I/0
2 IO_LO8N_2 Y5 I/O

2 IO_L28N_2 W16 I/O
2 IO_L08P_2 Y4 IO
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FG400 Footprint

Left Half of FG400
Package (Top View)

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

155

INPUT: Unrestricted,
general-purpose input pin

46

DUAL: Configuration pins,
then possible user I1/0

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

CLK: User I/O, input, or
clock buffer input

CONFIG: Dedicated
configuration pins

JTAG: Dedicated JTAG
port pins

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins

GND: Ground
43

VCCO: Output voltage
supply for bank

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply
voltage

W N

| Bank 0 |
1 2 3 4 5 6 7 8 9 10
A M 2| v | wo | w | w | w F I
VREF__O L30P_0 L29P_0 L26P_0 L25P_0 | L24N_0 0 5
gl o La';ﬁ .| vo 110 wo | w | wo
LO2P_3 PUDC__B L30N_0 L26N_0 L24P_0 L20P_0 L19P_0
c| vo | wo M o | vo | o | o | o | wo 2
LO3P_3 LO2N_3 L29N_0 L28P_0 L25N_0 L21P_0 L20N_0 L19N_0
2 O
p| o | wo | wo | w | o] /o . 0
LO5P_3 | LOSN_3 | LOIN_3 LO1P_3 QQ L28N_0 L21N_0 5
g| wo Vo M wo | o | o | S
LO5N_3 L10P_3 L31P_0 L27P_0 L23P_0 L22P_0 o
wo | wo | wo | wo wo | wo | wo | YO
F L22N_0
L13P_3 L10N_3 LO9P_3 LO6P_3 L31N_O L27N_0 L23N_0 VREF_0
110 INPUT
wo | w | wo INPUT
G| Lians D LOAN_3 INPUT | INPUT | INPUT
VREF_3 L12P_3 LO9N_3 | LO6N_3 VREF_3 LO4P_3
wo | w | wo o
H L12N_3 | L14N_3 LO8N_3 LO8P_3 INPUT 2 INPUT | INPUT
S5 vo | vo | vo | wo | wo | NPT inpuT [
0 L16N_3 L16P_3 L14P_3 LO7N_3 LO7P_3 VREF__S L11P_3
O O
- K . /0 Ol INPUT | INPUT | INPUT | INPUT .
L19N_3 L19P_3 L15N_3 L15P_3
x
g O O O
o | §EG 8 SN INPUT | INPUT .
RD RD L23N_3 L23P_3
0 /O 1 yo | wo | wo |INPUT|INPUT | INPUT
M L22P_3 »
= L22N_3 L24P_3 L24N_3 L31P_3 L27N_3 | L27P_3
VREF_3
N| v | wo | wo | wo INPUT | INPUT S inpuT
L25P_3 | L25N_3 L26P_3 L26N_3 L35N_3 | L31N_3 VREF_2
p| o S vo | vo [wput|ineut | NEUTRINPUT | |0 | INPUT
L28P_3 L29P_3 L29N_3 L35P_3 L39P_3 . VREF_2 VREF_2
VREF_3
wo | wo | wo | wo | w /o
R L28N_3 L30P_3 | L30N_3 L33N_3 L36P_3 2 LO4N_2 INPUT INPUT
- JO| o | wo | wo wo | wo | MO | wo [ MO
VREF__3 L32N_3 L33P_3 L36N_3 LO4P_2 LO6P_2 RDWR__B L11P_2 D4_
ul vo vo | @ | vo | wo [ MO w | Yo
L34N_3 - LO5N_2 LOB6N_2
M1
) 110 1o
1o 110
\'} LOIN_2 LO9P_2 L16P_2
L37P_3 L37N_3 MO LO5P_2 Vsi GCLK14
) 110 w o
w leég 5 leég o [ Lo2p2 L()Iég 5 LO9N_2 L15P_2  L16N_2
- - M2 - VS0 GCLK12 GCLK15
/o /0
wo | wo | w | w
Y LO2N_2 L15N_2 | GND
H CSO._B LO3P_2 LO8P_2 LO8N_2 L10P_2 GCLK13
Bank 2

Figure 24: FG400 Package Footprint (Top View)
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Pinout Descriptions

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

1 10_L26P_1/A10 K22 DUAL 1 IP_L23P_1 M17 INPUT
1 I0_L28N_1 L19 I/O 1 IP_L27N_1 L16 INPUT
1 10_L28P_1 L18 I/0 1 IP_L27P_1/VREF_1 M15 VREF
1 I0_L29N_1/A13 J20 DUAL 1 IP_L31N_1 K16 INPUT
1 I0_L29P_1/A12 J21 DUAL 1 IP_L31P_1 L15 INPUT
1 IO_L30N_1/A15 G22 DUAL 1 IP_L35N_1 K15 INPUT
1 I0_L30P_1/A14 H22 DUAL 1 IP_L35P_1/VREF_1 K14 VREF
1 I0_L32N_1 K18 I/0 1 IP_L39N_1 H18 INPUT
1 10_L32P_1 K17 I/0 1 IP_L39P_1 H17 INPUT
1 I0_L33N_1/A17 H20 DUAL 1 IP_L43N_1/VREF_1 J15 VREF
1 I0_L33P_1/A16 H21 DUAL 1 IP_L43P_1 J16 INPUT
1 I0_L34N_1/A19 F21 DUAL 1 IP_L47N_1 H15 INPUT
1 10_L34P_1/A18 F22 DUAL 1 IP_L47P_1/VREF_1 H16 VREF
1 [IO.L36N1 G20 Vo VCCAUX | SUSPEND U1 | o
1 10_L36P_1 G19 I/0

1 VCCO_1 E21 VCCO
1 10_L37N_1 H19 I/O

1 VCCO_1 J17 VCCO
1 I0_L37P_1 J18 I/0

1 VCCO_1 K21 VCCO
1 IO_L38N_1 F20 I/O

1 VCCO_1 P17 VCCO
1 10_L38P_1 E20 I/0

1 VCCO_1 P21 VCCO
1 IO_L40N_A1 F18 I/0

1 VCCO_1 Va1 VCCO
1 I0_L40P_1 F19 I/0

2 I0_LO1N_2/M0 W5 DUAL
1 10_L41N_1 D22 I/0

2 10_LO1P_2/M1 V6 DUAL
1 I0_L41P_1 E22 I/0

2 I0_L02N_2/CSO_B Y4 DUAL
1 I0_L42N_A1 D20 I/0

2 10_L02P_2/M2 W4 DUAL
1 10_L42P_1 D21 I/0

2 I0_LO3N_2 AA3 1/0
1 I0_L44N_1/A21 C21 DUAL

2 I0_LO3P_2 AB2 1/0
1 10_L44P_1/A20 c22 DUAL

2 I0_LO4N_2 AA4 1/0
1 I0_L45N_1/A23 B21 DUAL

2 I0_L04P_2 AB3 I/0
1 10_L45P_1/A22 B22 DUAL

2 I0_LO5N_2 Y5 1/0
1 I0_L46N_1/A25 G17 DUAL

2 I0_LO5P_2 Weé 1/0
1 10_L46P_1/A24 G18 DUAL

2 I0_LO6N_2 AB5 1/0
1 IP_LO4N_1/VREF_1 R16 VREF

2 I0_LO6P_2 AB4 I/O
1 IP_LO4P_1 R15 INPUT

2 I0_LO7N_2 Y6 I/O
1 IP_LO8N_1 P16 INPUT

2 I0_LO7P_2 W7 1/0
1 IP_LO8P_1 P15 INPUT

2 I0_LO8N_2 AB6 1/0
1 IP_L12N_1/VREF_1 R18 VREF

2 I0_LO8P_2 AA6 I/O
1 IP_L12P_1 R17 INPUT

2 I0_LO9N_2/VS2 W9 DUAL
1 IP_L16N_1/VREF_1 N16 VREF

2 I0_L0O9P_2/RDWR_B V9 DUAL
1 IP_L16P_1 N15 INPUT

2 IO_L10N_2 AB7 1/0
1 IP_L23N_1 M16 INPUT
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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
3 IP_LO4P_3 H8 INPUT GND GND F17 GND
3 IP_L11N_3 K8 INPUT GND GND F6 GND
3 IP_L11P_3 J7 INPUT GND GND G2 GND
3 IP_L15N_3/VREF_3 L8 VREF GND GND G21 GND
3 IP_L15P_3 K7 INPUT GND GND J11 GND
3 IP_L19N_3 M8 INPUT GND GND J13 GND
3 IP_L19P_3 L7 INPUT GND GND J14 GND
3 IP_L23N_3 M6 INPUT GND GND J19 GND
3 IP_L23P_3 M7 INPUT GND GND J4 GND
3 IP_L27N_3 N9 INPUT GND GND J9 GND
3 IP_L27P_3 N8 INPUT GND GND K10 GND
3 IP_L31N_3 N5 INPUT GND GND K12 GND
3 IP_L31P_3 N6 INPUT GND GND L11 GND
3 IP_L35N_3 P8 INPUT GND GND L13 GND
3 IP_L35P_3 N7 INPUT GND GND L17 GND
3 IP_L39N_3 R8 INPUT GND GND L2 GND
3 IP_L39P_3 P7 INPUT GND GND L6 GND
3 IP_L46N_3/VREF_3 T6 VREF GND GND L9 GND
3 IP_L46P_3 R7 INPUT GND GND M10 GND
3 VCCO_3 E2 VCCO GND GND M12 GND
3 VCCO_3 J2 VCCO GND GND M14 GND
3 VCCO_3 J6 VCCO GND GND M21 GND
3 VCCO_3 N2 VCCO GND GND N11 GND
3 VCCO_3 P6 VCCO GND GND N13 GND
3 VCCO_3 V2 VCCO GND GND P10 GND
GND GND Al GND GND GND P14 GND
GND GND A22 GND GND GND P19 GND
GND GND AA11 GND GND GND P4 GND
GND GND AA16 GND GND GND P9 GND
GND GND AA7 GND GND GND T12 GND
GND |GND AB1 GND GND GND T2 GND
GND GND AB22 GND GND GND T21 GND
GND GND B12 GND GND GND u17 GND
GND |GND B16 GND GND GND U6 GND
GND GND B7 GND GND GND W10 GND
GND GND C20 GND GND GND W14 GND
GND |GND C3 GND GND GND Y20 GND
GND GND D14 GND GND GND Y3 GND
GND | GND D9 GND VCCAUX | SUSPEND utg | A
GND |GND F11 GND
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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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FG484 Footprint

Left Half of FG484
Package (Top View)

1/0: Unrestricted,

195 |general-purpose user I/O

INPUT: Unrestricted,
general-purpose input pin

51 DUAL: Configuration pins,
then possible user 1/0

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

CLK: User I/O, input, or
k2l clock buffer input

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins

CONFIG: Dedicated
configuration pins

JTAG: Dedicated JTAG port
pins

GND: Ground
53

VCCO: Output voltage
supply for bank

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

VCCAUX: Auxiliary supply
10 |voltage

3 N.C.: Not connected
. (XC3S700A only)

Bank 3

w> >»>r

Bank 0 |
1 2 3 4 5 6 7 8 9 10 11
a9 | vo | wo | wo | o | w | w
PUDC:B L33P_0 | L31P_0 | L28N_O | L26N_O | L26P_0 | L22N_0
vo | MO wo | wo Vo > B
LO2P_3 VREFiO L33N_0 | L31N_O L28P_0 L25P_0
vo | wo i oc’? o | vo | wo | wo o
LO1P_3 | LO2N_3 QQ* L32P_0 | L29P_0 | L27N_0 | L25N_0 GCL}ZQ
Vo
o | wo | wo o | wo | wo | wo Jo
LO6P_3 | LOTN_3 | LO3P_3 L32N_O0 | L29N_O | L27P_0 | L3ON_O GCLK? 0
Vo
Vo vo | wo vo | o
LO6N_3 LO7N_3 | LO3N_3 L35N_0 | L34P_0 LMAG L30P_0 | L23N_0 BUNLE
GCLK11
o | vo | wo | o i o 0 eND
L12N_3 | L12P_3 | LO8P_3 | LO7P_3 L35P_0
Vo vo | wo | wo | wo
L13N_3 L13P_3 | LOSN_3 | LOSN_3 | LO5P_3 (LA
INPUT
wo [ wo | vo | wo | wo | vo |INPUT

/0
L22P_3
LHCLK2

/0
L22N_3
IRDY2
LHCLK3

/0

L24P_3
LHCLK4

/o
L26P_3
VREF_3

L24N_3
LHCLK5

/0
L21N_3
LHCLK1

| 2
TRDY2 25N.8
LHCLKG LHCLK7
1/0
L30N_3

/0
L21P_3
LHCLKO

GND VCCINT GND

VCCINT GND VCCINT

GND VCCINT GND

VCCINT GND VCCINT

/0
L28P_3

GND

/0
L32P_3

Sibdl VCCINT GND
L27N_3

GND GND

/0
L36P_3
VREF_3

/0
L37P_3

l[e]
L38P_3

/0
L42P_3

/0
L44P_3

/0
L45P_3

Bank 2

Figure 25: FG484 Package Footprint (Top View)
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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
3 IP_L58P_3 AA4 INPUT GND GND C19 GND
3 IP_L62N_3 AB4 INPUT GND GND Cc24 GND
3 IP_L62P_3 AB3 INPUT GND GND F1 GND
3 IP_L66N_3/VREF_3 AE2 VREF GND GND F6 GND
3 IP_L66P_3 AE1 INPUT GND GND F11 GND
3 VCCO_3 AB2 VCCO GND GND F16 GND
3 VCCO_3 E2 VCCO GND GND F21 GND
3 VCCO_3 H5 VCCO GND GND F26 GND
3 VCCO_3 L2 VCCO GND GND H3 GND
3 VCCO_3 L8 VCCO GND GND H8 GND
3 VCCO_3 P5 VCCO GND GND H14 GND
3 VCCO_3 T2 VCCO GND GND H19 GND
3 VCCO_3 T8 VCCO GND GND J24 GND
3 VCCO_3 W5 VCCO GND GND K10 GND
GND GND Al GND GND GND K17 GND
GND GND A6 GND GND GND L1 GND
GND GND A1 GND GND GND L6 GND
GND GND A16 GND GND GND L11 GND
GND GND A21 GND GND GND L13 GND
GND GND A26 GND GND GND L15 GND
GND GND AA1 GND GND GND L21 GND
GND GND AA6 GND GND GND L26 GND
GND GND AA11 GND GND GND M12 GND
GND GND AA16 GND GND GND M14 GND
GND GND AA21 GND GND GND M16 GND
GND GND AA26 GND GND GND N3 GND
GND GND AD3 GND GND GND N8 GND
GND GND AD8 GND GND GND N11 GND
GND GND AD13 GND GND GND N15 GND
GND GND AD18 GND GND GND P12 GND
GND GND AD24 GND GND GND P16 GND
GND GND AF1 GND GND GND P19 GND
GND GND AF6 GND GND GND P24 GND
GND GND AF11 GND GND GND R11 GND
GND GND AF16 GND GND GND R13 GND
GND GND AF21 GND GND GND R15 GND
GND GND AF26 GND GND GND T1 GND
GND GND C3 GND GND GND T6 GND
GND GND C9 GND GND GND T12 GND
GND GND C14 GND GND GND T14 GND
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