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& XILINX.

Spartan-3AN FPGA Family: Introduction and Ordering Information

e Sector-based data protection and security features
e  Sector Protect: Write- and erase-protect a sector
(changeable)
*  Sector Lockdown: Sector data is unchangeable
(permanent)
* 128-byte Security Register
e Separate from FPGA'’s unique Device DNA
identifier
*  64-byte factory-programmed identifier unique to
the in-system Flash memory
*  64-byte one-time programmable,
user-programmable field
* 100,000 Program/Erase cycles
e 20-year data retention
* Comprehensive programming support
* In-system prototype programming via JTAG using
Xilinx Platform Cable USB and iMPACT software

*  Product programming support using BPM
Microsystems programmers with appropriate
programming adapter

* Design examples demonstrating in-system
programming from a Spartan-3AN FPGA
application

Table 4: Available User I/Os and Differential (Diff) I/O Pairs

I/0 Capabilities

The Spartan-3AN FPGA SelectlO interface supports many
popular single-ended and differential standards. Table 4
shows the number of user I/Os as well as the number of
differential 1/0O pairs available for each device/package
combination. Some of the user I/Os are unidirectional,
input-only pins as indicated in Table 4.

Spartan-3AN FPGAs support the following single-ended
standards:

e 3.3V low-voltage TTL (LVTTL)

e Low-voltage CMOS (LVCMOS) at 3.3V, 2.5V, 1.8V,
1.5V, or 1.2V

e 3.3V PCl at 33 MHz or 66 MHz

e HSTLI, I, and lll at 1.5V and 1.8V, commonly used in
memory applications

e SSTLIandll at 1.8V, 2.5V, and 3.3V, commonly used
for memory applications

Spartan-3AN FPGAs support the following differential
standards:

e LVDS, mini-LVDS, RSDS, and PPDS I/O at 2.5V or
3.3V

e Bus LVDS I/O at 2.5V

e TMDS I/O at 3.3V

e Differential HSTL and SSTL I/O
e LVPECL inputs at 2.5V or 3.3V

Package () TQ144 FT256 FG400 FG484 FG676
9 TQG144 FTG256 FGG400 FGG484 FGG676
Body Size (mm) 20 x 2002 17 x 17 21 x 21 23 x 23 27 x 27
Device®) User Diff User Diff User Diff User Diff User Diff
108(4) 50 144 64
XC3S50AN = = = = = =
(7) (24) (32) (32)
195 90
XC3S200AN = = (35) (50) = = = = = =
195 90 311 142
XC3S400AN = = (35) (50) 63) (78) = = = =
372 165
XC3S700AN = = = = = = (84) (93) = =
375 165 502 227
XC3S1400AN = = = = = = 87) (93) 94) (131)
Notes:

1. See Pb and Pb-Free Packaging, page 7 for details on Pb and Pb-free packaging options.
2. The footprint for the TQ(G)144 (22 mm x 22 mm) package is larger than the package body.
3. Each Spartan-3AN FPGA has a pin-compatible Spartan-3A FPGA equivalent, although Spartan-3A FPGAs do not have internal SPI flash

and offer more part/package combinations.

4. The number shown in bold indicates the maximum number of /O and input-only pins. The number shown in (italics) indicates the number
of input-only pins. The differential (Diff) input-only pin count includes both differential pairs on input-only pins and differential pairs on I/O pins

within 1/0 banks that are restricted to differential inputs.
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 14: DC Characteristics of User I/0s Using
Single-Ended Standards

Table 14: DC Characteristics of User I/0s Using
Single-Ended Standards (Cont’d)

Test Logic Level Test Logic Level
IOSTANDARD Conditions Characteristics IOSTANDARD Conditions Characteristics
Attribute |o|_ IOH VOL VOH Attribute IOL IOH VOL YOH
(mA) | (mA) | Max (V) Min (V) (mA) | (mA) | Max (V) Min (V)
LVTTL®) 2 2 2 0.4 2.4 HSTL_I®) 8 -8 0.4 Veeo - 04
4 4 -4 HSTL_III®G) 24 | -8 0.4 Veeo - 0.4
6 6 -6 HSTL_I_18 8 -8 0.4 Vcco - 0.4
8 8 -8 HSTL_II_18() 16 | —16 0.4 Veeo - 0.4
12 12 —-12 HSTL_III_18 24 -8 0.4 Veeo - 0.4
16 16 | -16 SSTL18_I 6.7 | -6.7 | V17 —0.475 | V11 + 0.475
o4 | 24 | —p4 SSTL18_I1(5) 13.4 | -13.4 | V7 —0.603 | Vi1 + 0.603
LVCMOS33®) | 2 2 -2 04 Veeo - 0.4 SSTL2_| 81 | -8.1 | Vi1-0.61 | V7 +0.61
4 4 —4 SSTL2_115) 16.2 |-16.2| Vq7-0.81 | V7 +0.81
6 6 -6 SSTL3_|I 8 -8 Vir—-0.6 Vit +0.6
8 8 -8 SSTLS_” 16 -16 VTT -0.8 VTT +0.8
12 12 -12 Notes:
16 16 | -16 1. The numbers in this table are based on the conditions set forth in
Table 10 and Table 13.
240) | 24 | 24 2. Descriptions of the symbols used in this table are as follows:
loL — the output current condition under which Vg, is tested
3 _ oL oL
LVCMOS25(%) | 2 2 2 0.4 Veco - 04 lon — the output current condition under which Vg is tested
4 4 -4 VoL — the output voltage that indicates a Low logic level
Von — the output voltage that indicates a High logic level
6 6 —6 Vcco — the supply voltage for output drivers
V11 — the voltage applied to a resistor termination
8 8 -8 3. Forthe LVCMOS and LVTTL standards: the same Vg and Vpoy
12 12 12 limits apply for the Fast, Slow and QUIETIO slew attributes.
4. Tested according to the relevant PCI specifications. For
160) | 16 | —-16 information on PCI IP solutions, see www.xilinx.com/products/
5 design_resources/conn_central/protocols/pci_pcix.htm. The
240) | 24 | 24 PCIX [OSTANDARD s available and has equivalent
3) _ — characteristics but no PCI-X IP is supported.
LVCMOS18 2 2 2 0.4 Veco - 04 5. These higher-drive output standards are supported only on
4 4 —4 FPGA banks 1 and 3. Inputs are unrestricted. See the chapter
“Using I/0 Resources” in UG331.
6 6 -6
8 8 -8
120) | 12 | —12
160 | 16 | -16
LVCMOS15@) | 2 2 -2 0.4 Veco - 04
4 4 -4
6 6 -6
85 | 8 -8
120) | 12 | —12
LVCMOS12®) | 2 2 -2 0.4 Veco - 04
4(5) 4 -4
605 | 6 -6
PCI33_3@4 1.5 | 0.5 | 10% Vgeo | 90% Veco
PCl66_3(4) 1.5 | =0.5 | 10% Vo | 90% Veco
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& XILINX.

Spartan-3AN FPGA Family: DC and Switching Characteristics

Input Setup and Hold Times
Table 23: Setup and Hold Times for the IOB Input Path

Speed Grade

Symbol Description Conditions DIIEIT.EI’\_Y_ Device -5 -4 Units
VALUE Min Min
Setup Times
Tiopick Time from the setup of data at the LVCMOS25(2) 0 XC3S50AN 1.56 1.58 ns
nput in o the actve enion ol the xcaszooan | 171 | e | s
No Input Delay is programmed. XC3S400AN 1.30 1.51 ns
XC3S700AN 1.34 1.51 ns
XC3S1400AN 1.36 1.74 ns
TIoPICKD Time from the setup of data at the LVCMOS25(2) 1 XC3S50AN 2.16 2.18 ns
Input pin to the active transition at the
ICLK input of the Input Flip-Flop (IFF). 2 3.10 3.12 ns
The Input Delay is programmed. 3 3.51 3.76 ns
4 4.04 4.32 ns
5 3.88 4.24 ns
6 4.72 5.09 ns
7 5.47 5.94 ns
8 5.97 6.52 ns
1 XC3S200AN 2.05 2.20 ns
2 2.72 2.93 ns
3 3.38 3.78 ns
4 3.88 4.37 ns
5 3.69 4.20 ns
6 4.56 5.23 ns
7 5.34 6.11 ns
8 5.85 6.71 ns
1 XC3S400AN 1.79 2.02 ns
2 2.43 2.67 ns
3 3.02 3.43 ns
4 3.49 3.96 ns
5 3.41 3.95 ns
6 4.20 4.81 ns
7 4.96 5.66 ns
8 5.44 6.19 ns
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Input Timing Adjustments

Table 26: Input Timing Adjustments by IOSTANDARD

Table 26: Input Timing Adjustments by IOSTANDARD

Convert Input Time from Adjusl-t\rcrll(cj-::ll':eBelow
LV'CMO_S25 to the Units
Following Signal Standard Speed Grade
(IOSTANDARD) 5 »

Single-Ended Standards

LVTTL 0.62 0.62 ns
LVCMOS33 0.54 0.54 ns
LVCMOS25 0 0 ns
LVCMOS18 0.83 0.83 ns
LVCMOS15 0.60 0.60 ns
LVCMOS12 0.31 0.31 ns
PCI33_3 0.41 0.41 ns
PCIl66_3 0.41 0.41 ns
HSTL_I 0.72 0.72 ns
HSTL_III 0.77 0.77 ns
HSTL_I_18 0.69 0.69 ns
HSTL_II_18 0.69 0.69 ns
HSTL_III_18 0.79 0.79 ns
SSTL18_1I 0.71 0.71 ns
SSTL18_lI 0.71 0.71 ns
SSTL2_| 0.68 0.68 ns
SSTL2_1I 0.68 0.68 ns
SSTL3_I 0.78 0.78 ns
SSTL3_lI 0.78 0.78 ns

Convert Input Time from Adius?gcér:rt'%elow
LV_CMO'SZS to the Units
Following Signal Standard Speed Grade
(I0OSTANDARD) 5 )

Differential Standards

LVDS_25 0.76 0.76 ns
LvDS_33 0.79 0.79 ns
BLVDS_25 0.79 0.79 ns
MINI_LVDS_25 0.78 0.78 ns
MINI_LVDS_33 0.79 0.79 ns
LVPECL_25 0.78 0.78 ns
LVPECL_33 0.79 0.79 ns
RSDS_25 0.79 0.79 ns
RSDS_33 0.77 0.77 ns
TMDS_33 0.79 0.79 ns
PPDS_25 0.79 0.79 ns
PPDS_33 0.79 0.79 ns
DIFF_HSTL_I_18 0.74 0.74 ns
DIFF_HSTL_II_18 0.72 0.72 ns
DIFF_HSTL_llI_18 1.05 1.05 ns
DIFF_HSTL_I 0.72 0.72 ns
DIFF_HSTL_III 1.05 1.05 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL2_| 0.74 0.74 ns
DIFF_SSTL2_lI 0.75 0.75 ns
DIFF_SSTL3_I 1.06 1.06 ns
DIFF_SSTL3_II 1.06 1.06 ns
Notes:

1. The numbers in this table are tested using the methodology
presented in Table 30 and are based on the operating conditions
set forth in Table 10, Table 13, and Table 15.
2. These adjustments are used to convertinput path times originally
specified for the LVCMOS25 standard to times that correspond to

other signal standards.
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 32: Recommended Number of Simultaneously
Switching Outputs per Voco-GND Pair

Table 32: Recommended Number of Simultaneously
Switching Outputs per Vcco-GND Pair (Cont’d)

Package Type Package Type
FTG256, FTG256,
FGG400, . TQG144 FGG400,
Signal Standard TQG144 FGG484, Signal Standard FGG484,
(IOSTANDARD) FGG676 (IOSTANDARD) FGG676
Top, Left, Top, Left, Top, Left, Top, Left,
Bottom | Right | Bottom | Right Bottom | Right | Bottom | Right
Banks 0,2 Banks 1,3 Banks 0,2 |Banks 1,3 Banks 0,2| Banks 1,3| Banks 0,2  Banks 1,3

Single-Ended Standards LVCMOSS33 | Slow 2 24 24 76 76
LVTTL Slow | 2 20 20 60 60 4 14 14 46 46
4 10 10 41 41 6 L 1 27 27
6 10 10 29 29 8 10 10 20 20
8 6 6 22 22 12 9 9 13 13
12 6 6 13 13 16 8 8 10 10

16 5 5 11 11 24 - 8 = 9

24 4 4 9 9 Fast | 2 10 10 10 10

Fast 2 10 10 10 10 4 8 8 8 8

4 6 6 6 6 6 5 5 5 5

6 5 5 5 5 8 4 4 4 4

8 3 3 3 3 12 4 4 4 4

12 3 3 3 3 16 2 2 2 2

16 3 3 3 3 24 = 2 - 2

24 2 2 2 2 QuietlO | 2 36 36 76 76

QuietlO | 2 40 40 80 80 4 32 32 46 46

4 24 24 48 48 6 24 24 32 32

6 20 20 36 36 8 16 16 26 26

8 16 16 27 27 12 16 16 18 18

12 12 12 16 16 16 12 12 14 14

16 9 9 13 13 24 - 10 - 10

24 9 9 12 12
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 34: CLB Distributed RAM Switching Characteristics

Speed Grade

Symbol Description -5 -4 Units
Min Max Min Max
Clock-to-Output Times
Tsucko Time from the active edge at the CLK input to data appearing on _ 169 _ 201 ns
the distributed RAM output ’ ’
Setup Times
Tps Setup time of data at the BX or BY input before the active 007 _ 002 _ ns
transition at the CLK input of the distributed RAM ) )
Tas Setup time of the F/G address inputs before the active transition 0.18 _ 0.36 _ ns
at the CLK input of the distributed RAM ) )
Tws Setup time of the write enable input before the active transition at 0.30 _ 0.59 _ ns
the CLK input of the distributed RAM ) )
Hold Times
TpH Hold time of the BX and BY data inputs after the active transition 0.13 _ 0.13 _ ns
at the CLK input of the distributed RAM ) )
Tan, TwH Hold time of the F/G address inputs or the write enable input after 0.01 _ 0.01 _ ns
the active transition at the CLK input of the distributed RAM ’ )
Clock Pulse Width
Twew TwpL | Minimum High or Low pulse width at CLK input 088 | - | 101 | - ns
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 10.
Table 35: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max
Clock-to-Output Times
TreG Time from the active edge at the CLK input to data appearing on _ 411 _ 4.82 ns
the shift register output : )
Setup Times
TsrLDS Setup time of data at the BX or BY input before the active 0.13 _ 0.18 _ ns
transition at the CLK input of the shift register ) )
Hold Times
TsRLDH Hold time of the BX or BY data input after the active transition at 0.16 _ 0.16 _ ns
the CLK input of the shift register ) )
Clock Pulse Width
Twews TwpL | Minimum High or Low pulse width at CLK input 090 | - | 101 | - ns
Notes:
1.  The numbers in this table are based on the operating conditions set forth in Table 10.
DS557 (v4.1) April 1, 2011 www.xilinx.com
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Clock Buffer/Multiplexer Switching Characteristics

Table 36: Clock Distribution Switching Characteristics

Maximum
Description Symbol Minimum Speed Grade Units
-5 -4

Global clock buffer (BUFG, BUFGMUX, BUFGCE) | input to _
O-output delay Taio 0.22 0.23 ns
Global clock multiplexer (BUFGMUX) select S-input setup to 10 and _
I1 inputs. Same as BUFGCE enable CE-input Tesi 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 10.
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DNA Port Timing
Table 46: DNA_PORT Interface Timing

Symbol Description Min Max Units
TpoNASSU Setup time on SHIFT before the rising edge of CLK 1.0 — ns
TonASH Hold time on SHIFT after the rising edge of CLK 0.5 = ns
TpoNnADSU Setup time on DIN before the rising edge of CLK 1.0 - ns
ToNADH Hold time on DIN after the rising edge of CLK 0.5 = ns
TbNARSU Setup time on READ before the rising edge of CLK 5.0 10,000 ns
TDNARH Hold time on READ after the rising edge of CLK 0 = ns
ToNADCKO Clock-to-output delay on DOUT after rising edge of CLK 0.5 1.5 ns
TDNACLKF CLK frequency 0 100 MHz
TDNACLKH CLK High time 1.0 © ns
TDNACLKL CLK Low time 1.0 © ns
Notes:
1. The minimum READ pulse width is 5 ns, the maximum READ pulse width is 10 ps.
Internal SPI Access Port Timing
Table 47: SPI_ACCESS Interface Timing
Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max
Tspicck_mosi | Setup time on MOSI before the active edge of CLK 4.47 = 5.0 = ns
Tspickc_mosi | Hold time on MOSI after the active edge of CLK 4.03 = 4.5 = ns
Tcse CSB High time 50 - 50 - ns
Tspicck_cse | Setup time on CSB before the active edge of CLK 7.15 = 8.0 = ns
Tspicck_csg | Hold time on CSB after the active edge of CLK 7.15 = 8.0 = ns
Tspicko_miso | Clock-to-output delay on MISO after active edge of CLK — 14.3 — 16.0 ns
FspicLk CLK frequency = 50 = 50 MHz
Fspicar1 CLK frequency for Continuous Array Read command - 50 - 50 MHz
FspicAR1 CLK frequency for Continuous Array Read command, — 33 — 33 MHz
reduced initial latency
TspicLkL CLK High time - 0 - 0 ns
TspicLKH CLK Low time 6.8 o 6.8 o ns
Notes:

1. For details on using SPI_ACCESS and the In-System Flash memory, see UG333 Spartan-3AN FPGA In-System Flash User Guide.
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

Configuration Clock (CCLK) Characteristics
Table 51: Master Mode CCLK Output Period by ConfigRate Option Setting

Symbol Description Cosr;ftiici)fg(tﬁ Terg;;?]r:;ure Minimum Maximum Units

TeoLki ggrl;g;ll?oactz Z(Z:i?ndgby ! Commereia| 1,254 2,500 ne
(power-on value) Industrial 1,180 ns
TeoLxs 3 Commercial 413 833 ns
Industrial 390 ns
6 Commercial 207 ns
Teoke (defaul) Industrial 195 i ns
TeoLkr . Commercial 178 357 ns
Industrial 168 ns
TeoLks 8 Commer-cial 156 313 ns
Industrial 147 ns
Commercial 123 ns
Teokio 10 Industrial 116 250 ns
TeoLkiz 12 Commercial 103 208 ns
Industrial 97 ns
TeoLkis 13 Commer-cial 93 192 ns
Industrial 88 ns
Commercial 72 ns
Teoukaz 7 Industrial 68 17 ns
TeoLxes o0 Commercial 54 114 ns
Industrial 51 ns
TeoLkes o5 Commercial 47 100 ns
Industrial 45 ns
Commercial 44 ns
TooLker 27 Industrial 42 % ns
TeoLKss 33 Commercial 36 26 ns
Industrial 34 ns
TeoLras a4 Commercial 26 57 ns
Industrial 25 ns
Commercial 22 ns
TeoLkso %0 Industrial 21 50 ns
TeoLKi00 100 Commercial 11.2 o5 ns
Industrial 10.6 ns

Notes:

1. Set the ConfigRate option value when generating a configuration bitstream.
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Slave Parallel Mode Timing
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1. ltis possible to abort configuration by pulling CSI_B Low in a given CCLK cycle, then switching RDWR_B Low or High in any subsequent
cycle for which CSI_B remains Low. The RDWR_B pin asynchronously controls the driver impedance of the DO-D7 bus. When RDWR_B
switches High, be careful to avoid contention on the DO-D7 bus.

2. To pause configuration, pause CCLK instead of de-asserting CSI_B. See UG332, Chapter 7, section “Non-Continuous SelectMAP Data

Loading”

for more details.

Table 56: Timing for the Slave Parallel Configuration Mode

Figure 15: Waveforms for Slave Parallel Configuration

L All Speed Grades .
Symbol Description - Units
Min Max
Setup Times
Tsmpce The time from the setup of data at the DO-D7 pins to the rising transition at the CCLK pin — ns
Tsmcsce Setup time on the CSI_B pin before the rising transition at the CCLK pin = ns
Tsmcew® Setup time on the RDWR_B pin before the rising transition at the CCLK pin 15 = ns
Hold Times
Tsmcep The time from the rising transition at the CCLK pin to the point when data is last held at 1.0 = ns
the DO-D7 pins
Tsmcecs The time from the rising transition at the CCLK pin to the point when a logic level is last 0 = ns
held at the CSO_B pin
Tsmwee The time from the rising transition at the CCLK pin to the point when a logic level is last 0 — ns
held at the RDWR_B pin
Clock Timing
TccH The High pulse width at the CCLK input pin 5 = ns
TeeL The Low pulse width at the CCLK input pin 5 - ns
Fccrar Frequency of the clock signal | No bitstream compression 0 80 MHz
at the CCLK input pin With bitstream compression 0 80 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 10.
2. Some Xilinx documents refer to Parallel modes as SelectMAP modes.
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Spartan-3AN FPGA Family: DC and Switching Characteristics

External

PROG_B
(Input)

PUDC_B
(Input)

VS[2:0]
(Input)

Serial Peripheral Interface (SPI) Configuration Timing

X)(XX)(XX)( PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.
Mode input pins M[2:0] and variant select input pins VS[2:0] are sampled when INIT_B

goes High. After this point, input values do not matter until DONE goes High, at which
point these pins become user-I/O pins.

(Input)
Ty sle>| Tinmy
T B L\ L\ coe . .
(Open-Drain) New Co:f/gﬂate active
- - Tucen [ > Tcerkn
Toowki mMcecL1 ~MocHi o Teows T (] Tmecn
CCLK ! m_;l 3— —Z 3— ooe W HJ\
N B . \_/
TV
(-
\ ( 4
DIN eoeo Data X Data X Data X Data
(Input) T =
CSss 4
7 Toce «>iT
CSO_B 4 YY) ~tlcep
J/ﬂ'
TCCO
| \ Command} Command
Mosi \ (msb) (msb-1) A *°*° -
4
TDSU"’F_’h—DH
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 16: Waveforms for External Serial Peripheral Interface (SPI) Configuration
Table 57: Timing for External Serial Peripheral Interface (SPI) Configuration Mode
Symbol Description Minimum ‘ Maximum Units
Teeolki Initial CCLK clock period See Table 51
Tecelkn CCLK clock period after FPGA loads ConfigRate bitstream option setting See Table 51
TMmiNT Setup time on VS[2:0] variant-select pins and M[2:0] mode pins before the 50 = ns
rising edge of INIT_B
TiNT™ 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 55
Toce Setup time on the DIN data input before CCLK rising clock edge See Table 55
Tecep Hold time on the DIN data input after CCLK rising clock edge See Table 55
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Table 61: Timing for the JTAG(2) Test Access Port

All Speed
Symbol Description Grades Units
Min ‘ Max
Clock-to-Output Times
Trcktpo | The time from the falling transition on the TCK pin to data appearing at the TDO pin ‘ 1.0 ‘ 11.0 ‘ ns
Setup Times
Troitck | The time from the setup o_f data atthe | All devices and functions except those shown below 7.0 = ns
%'Kpr')?nto the rising transition atthe g - jary-Scan commands (INTEST, EXTEST, 11.0
SAMPLE) on XC3S700AN and XC3S1400AN FPGAs
TrmsTck | The time from the setup of a logic level at the TMS pin to the rising transition at the TCK pin 7.0 = ns
Hold Times
Trcktor | The time from the rising transition at | All functions except those shown below 0 = ns
TQ;LS:; gitntrt]c‘; t_:_wglp;i:t when data s Configuration commands (CFG_IN, ISC_PROGRAM) 2.0
Trcktms | The time from the rising transition at the TCK pin to the point when a logic level is last held at the 0 = ns
TMS pin
Clock Timing
TeeH The High pulse width at the TCK pin | All functions except ISC_DNA command 5 = ns
TeoL The Low pulse width at the TCK pin 5 = ns
TccHpna | The High pulse width at the TCK pin | During ISC_DNA command 10 10,000 ns
Tcelona | The Low pulse width at the TCK pin 10 10,000 ns
Frek Frequency of the TCK signal All operations on XC3S50AN, XC3S200AN, and 0 33 MHz
XC3S400AN FPGAs and for BYPASS or HIGHZ
instructions on all FPGAs
All operations on XC3S700AN and XC3S1400AN 20
FPGAs, except for BYPASS or HIGHZ instructions
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 10.

2. For details on JTAG, see Chapter 9, “JTAG Configuration Mode and Boundary-Scan” in UG332 Spartan-3 Generation Configuration User
Guide.
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TQG144 Footprint

Note: Pin 1 indicator in top-left corner and logo orientation.
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Figure 19: XC3S50AN FPGA in TQG144 Package Footprint (Top View)
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Management pins
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Footprint Migration Differences

Unconnected Balls on XC3S50AN

Table 73 summarizes any footprint and functionality differences between the XC3S50AN and the XC3S200AN or
XC3S400AN devices for migration between these devices in the FTG256 package. The XC3S200AN and XC3S400AN have
identical pinouts. The XC3S50AN pinout is compatible with the XC3S200AN and XC3S400AN, however, there are 51
unconnected balls and one functionally different ball. Generally, designs migrate upward from the XC3S50AN to either the
XC3S200AN or XC3S400AN. If using differential I/0, see Table 74. If using the BPI configuration mode (parallel Flash), see

Table 75.

In Table 73, the arrow (—) indicates that 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.

Table 73: FTG256 XC3S50AN Footprint Migration/Differences

FTG256 Ball Bank XC3S50AN Migration XC3S200AN or XC3S400AN

A7 0 N.C. - 110

A12 0 N.C. - 110

B12 0 INPUT - 110

c7 0 N.C. - I/0

D10 0 N.C. - 110

E2 3 N.C. - I/0

E3 3 N.C. - I/0

E7 0 N.C. - I/O/VREF
E10 0 N.C. - I/O/VREF
E16 1 N.C. - I/0

F3 3 N.C. - 110

F8 0 N.C. - 110

F14 1 N.C. - I/0

F15 1 N.C. - 110

F16 1 N.C. - 110

G3 3 N.C. - /0

G4 3 N.C. - 110

G5 3 N.C. - INPUT/VREF
G6 3 N.C. - INPUT
G13 1 N.C. - I/0
G14 1 N.C. - 110
G16 1 N.C. - I/0

H4 3 N.C. - 110

H5 3 N.C. - 110

H6 3 N.C. - /0

H13 1 N.C. - 110

J4 3 N.C. - 110

Jé 3 N.C. - /0

J10 1 N.C. - INPUT/VREF
J11 1 N.C. - INPUT
K4 3 N.C. - 110
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FTG256 Footprint (XC3S50AN)
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Figure 20: XC3S50AN FTG256 Package Footprint (Top View)
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general-purpose user 1/O
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general-purpose input pin
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configuration pins
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(XC3S50AN only)
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DUAL: Configuration pins,
then possible user 1/0

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

JTAG: Dedicated JTAG
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GND: Ground
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SUSPEND: Dedicated

2 SUSPEND and
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supply for bank

VCCINT: Internal core
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VCCAUX: Auxiliary supply
voltage

dual-purpose AWAKE
Power Management pins

DS557 (v4.1) April 1, 2011
Product Specification

www.Xxilinx.com

90


http://www.xilinx.com

& XILINX.

Spartan-3AN FPGA Family: Pinout Descriptions

FGG400: 400-Ball Fine-Pitch Ball Grid Array

The 400-ball fine-pitch ball grid array, FGG400, supports the XC3S400AN FPGA as shown in Table 76 and Figure 22.

Table 76 lists all the FGG400 package pins. They are sorted by bank number and then by pin name. Pins that form a
differential 1/0 pair appear together in the table. The table also shows the pin number for each pin and the pin type (as
defined in Table 62).

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at:
www.Xilinx.com/support/documentation/data_sheets/s3a_pin.zip.

Pinout Table
Table 76: Spartan-3AN FGG400 Pinout

Table 76: Spartan-3AN FGG400 Pinout (Cont’d)

FGG400 FGG400

Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_LO1N_O A18 /0 0 I0_L16P_0/GCLK6 A10 GCLK
0 I0_LO1P_0O B18 /0 0 I0_L17N_0/GCLK9 E10 GCLK
0 IO_LO2N_0 C17 /0 0 IO_L17P_0/GCLK8 D10 GCLK
0 IO_LO2P_0/VREF_0 D17 VREF 0 IO_L18N_0/GCLK11 A8 GCLK
0 I0_LO3N_0 E15 /O 0 I0_L18P_0/GCLK10 A9 GCLK
0 IO_LO3P_0 D16 /0 0 IO_L19N_0 co I/0
0 IO_LO4N_0 A17 I/0 0 IO_L19P_0 B9 I/0
0 IO_LO4P_0/VREF_0 B17 VREF 0 IO_L20N_0 Cs8 I/0
0 IO_LO5N_0 A16 I/0 0 I0_L20P_0 B8 I/0
0 I0_LO5P_0 (0315 I/0 0 IO_L21N_0 D8 o]
0 IO_LOBN_0O C15 I/0 0 I0_L21P_0 c7 o]
0 IO0_LO6P_0 D15 /O 0 IO_L22N_0/VREF_0 F9 VREF
0 IO_LO7N_0 Al4 I/O 0 I0_L22P_0 E9 110
0 IO_LO7P_0 C14 I/0 0 IO_L23N_0 F8 I/0
0 IO_LO8N_0 A15 I/0 0 I0_L23P_0 E8 I/0
0 IO_LO8P_0 B15 I/0 0 I0_L24N_0 A7 I/0
0 IO_LO9N_0O F13 I/0 0 I0_L24P_0 B7 o]
0 IO_LO9P_0 E13 I/ 0 IO_L25N_0 cé o]
0 IO_L10N_O/VREF_0 C13 VREF 0 I0_L25P_0 A6 I/0
0 IO_L10P_0 D14 I/0 0 IO_L26N_0 B5 o]
0 IO_L11N_0 c12 I/0 0 IO_L26P_0 A5 I/0
0 IO_L11P_0 B13 I/O 0 IO_L27N_0 F7 1’0
0 IO_L12N_0 F12 I/0 0 I0_L27P_0 E7 I/0
0 IO_L12P_0 D12 I/0 0 IO_L28N_0 Dé o]
0 IO_L13N_0 A12 I/0 0 I0_L28P_0 C5 I/0
0 IO_L13P_0 B12 I/0 0 IO_L29N_0 C4 I/0
0 IO_L14N_0 c11 I/0 0 IO_L29P_0 A4 I/0
0 IO_L14P_0 B11 I/0 0 IO_L30N_0 B3 1/0
0 IO_L15N_0/GCLK5 E11 GCLK 0 IO_L30P_0 A3 o]
0 IO_L15P_0/GCLK4 D11 GCLK 0 IO_L31N_O Fé o]
0 IO_L16N_0/GCLK?7 c10 GCLK 0 IO_L31P_0 E6 I/0
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Table 82: Spartan-3AN FGG676 Pinout (Contd) Table 82: Spartan-3AN FGG676 Pinout (Cont’d)
FGG676 FGG676

Bank Pin Name Ball Type Bank Pin Name Ball Type
0 IO_L33N_0 B10 I/0 0 IP_0O A23 INPUT
0 I0_L33P_0 A10 I/0 0 IP_0 C4 INPUT
0 I0_L34N_0 D10 I/O 0 IP_0O D12 INPUT
0 I0_L34P_0 C10 I/0 0 IP_0 D15 INPUT
0 IO_L35N_0 H12 I/0 0 IP_0O D19 INPUT
0 IO_L35P_0 G12 I/O 0 IP_0O E11 INPUT
0 IO_L36N_0 B9 I/0 0 IP_0O E18 INPUT
0 I0_L36P_0 A9 I/0 0 IP_0O E20 INPUT
0 IO_L37N_0 D9 I/O 0 IP_O F10 INPUT
0 I0_L37P_0 E10 I/0 0 IP_0O G14 INPUT
0 IO_L38N_0 B8 I/0 0 IP_0O G16 INPUT
0 I0_L38P_0 A8 I/O 0 IP_O H13 INPUT
0 IO_L39N_0 K12 I/0 0 IP_0O H18 INPUT
0 I0_L39P_0 J12 I/0 0 IP_0O J10 INPUT
0 IO_L40N_0 D8 I/O 0 IP_O J13 INPUT
0 I0_L40P_0 Cs8 I/0 0 IP_0 J15 INPUT
0 IO_L41N_0 cé I/0 0 IP_0/VREF_O D7 VREF
0 I0_L41P_0 B6 I/0 0 IP_0/VREF_O D14 VREF
0 IO_L42N_0 Cc7 I/0 0 IP_O0/VREF_O G11 VREF
0 I0_L42P_0 B7 I/0 0 IP_0/VREF_O J17 VREF
0 IO_L43N_0 K11 I/0 0 N.C. A24 N.C.
0 I0_L43P_0 J11 I/0 0 N.C. B24 N.C.
0 I0_L44N_0 D6 I/0 0 N.C. D5 N.C.
0 I0_L44P_0 C5 I/O 0 N.C. E9 N.C.
0 IO_L45N_0 B4 I/0 0 N.C. F18 N.C.
0 I0_L45P_0 A4 I/0 0 N.C. E6 N.C.
0 IO_L46N_0 H10 I/O 0 N.C. F9 N.C.
0 I0_L46P_0 G10 I/0 0 N.C. G18 N.C.
0 IO_L47N_0 H9 I/0 0 VCCO_0 B5 VCCO
0 I0_L47P_0 G9 I/0 0 VCCO_0 B11 VCCO
0 IO_L48N_0 E7 I/0 0 VCCO_0 B16 VCCO
0 I0_L48P_0 F7 I/O 0 VCCO_0 B22 VCCO
0 IO_L51N_0 B3 I/0 0 VCCO_0 ES8 VCCO
0 I0O_L51P_0 A3 I/0 0 VCCO_0 E13 VCCO
0 I0_L52N_0/PUDC_B G8 DUAL 0 VCCO_0 E19 VCCO
0 I0_L52P_0/VREF_0 F8 VREF 0 VCCO_0 H11 VCCO
0 IP_0 A5 INPUT 0 VCCO_0 H16 VCCO
0 IP_O A7 INPUT 1 I0_LO1N_1/LDC2 Y21 DUAL
0 IP_0 A13 INPUT 1 10_LO1P_1/HDC Y20 DUAL
0 IP_0 A17 INPUT 1 I0_LO2N_1/LDCO AD25 DUAL
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Table 82: Spartan-3AN FGG676 Pinout (Contd)

Table 82: Spartan-3AN FGG676 Pinout (Cont’d)

FGG676 FGG676

Bank Pin Name Ball Type Bank Pin Name Ball Type
1 10_LO02P_1/LDCA AE26 DUAL 1 10_L25P_1/A2 R21 DUAL
1 IO_LO3N_1/A1 AC24 DUAL 1 10_L26N_1/A5 T24 DUAL
1 I0_LO3P_1/A0 AC23 DUAL 1 10_L26P_1/A4 T23 DUAL
1 10_LO4N_1 w21 I/O 1 10_L27N_1/A7 R17 DUAL
1 I0_LO4P_1 W20 I/O 1 I0_L27P_1/A6 R18 DUAL
1 IO_LO5N_1 AC25 I/O 1 10_L29N_1/A9 R26 DUAL
1 IO_LO5P_1 AD26 I/O 1 10_L29P_1/A8 R25 DUAL
1 IO_LO6N_1 AB26 I/O 1 10_L30N_1/RHCLK1 P20 RHCLK
1 I0_LO6P_1 AC26 I/O 1 10_L30P_1/RHCLKO P21 RHCLK
1 IO_LO7N_1/VREF_1 AB24 VREF 1 I0_L31N_1/TRDY1/RHCLK3 | P25 RHCLK
1 I0_LO7P_1 AB23 I/O 1 10_L31P_1/RHCLK2 P26 RHCLK
1 IO_LO8N_1 V19 I/O 1 10_L33N_1/RHCLK5 N24 RHCLK
1 I0_LO8P_1 V18 I/O 1 10_L33P_1/RHCLK4 P23 RHCLK
1 [O_LO9N_1 AA23 I/O 1 10_L34N_1/RHCLK?7 N19 RHCLK
1 I0_LO9P_A1 AA22 I/O 1 10_L34P_1/IRDY1/RHCLK6 P18 RHCLK
1 IO_L10N_1 u20 I/O 1 10_L35N_1/A11 M25 DUAL
1 I0_L10P_1 V21 I/O 1 10_L35P_1/A10 M26 DUAL
1 IO_L11N_1 AA25 I/0 1 10_L37N_1 N21 /0
1 I0_L11P_1 AA24 I/O 1 10_L37P_1 P22 I/O
1 IO_L12N_1 u18 I/O 1 I0_L38N_1/A13 M23 DUAL
1 I0_L12P_1 u19 I/O 1 10_L38P_1/A12 L24 DUAL
1 IO_L13N_1 Y23 I/O 1 10_L39N_1/A15 N17 DUAL
1 I0_L13P_1 Y22 I/O 1 10_L39P_1/A14 N18 DUAL
1 I0_L14N_1 T20 I/0 1 I0_L41N_1 K26 /0
1 I0_L14P_1 u21 I/O 1 10_L41P_1 K25 I/O
1 [O_L15N_1 Y25 I/O 1 10_L42N_1/A17 M20 DUAL
1 I0_L15P_1 Y24 I/O 1 10_L42P_1/A16 N20 DUAL
1 I0_L17N_1 T17 I/O 1 10_L43N_1/A19 J25 DUAL
1 I0_L17P_1 T18 I/O 1 10_L43P_1/A18 J26 DUAL
1 IO_L18N_1 V22 I/0 1 10_L45N_1 M22 /0
1 I0_L18P_1 w23 I/O 1 10_L45P_1 M21 I/O
1 IO_L19N_1 Va5 I/O 1 10_L46N_1 K22 I/O
1 I0O_L19P_1 V24 I/0 1 10_L46P_1 K23 /0
1 I0_L21N_1 u22 I/O 1 10_L47N_1 M18 I/O
1 I0_L21P_1 Va3 I/O 1 10_L47P_1 M19 I/O
1 I0_L22N_1 R20 I/O 1 10_L49N_1 J22 I/O
1 10_L22P_A1 R19 I/O 1 10_L49P_1 J23 I/O
1 IO_L23N_1/VREF_1 u24 VREF 1 10_L50N_1 K21 I/O
1 I0_L23P_1 u23 I/O 1 10_L50P_1 L22 I/O
1 I0_L25N_1/A3 R22 DUAL 1 10_L51N_1 G24 I/O
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Table 82: Spartan-3AN FGG676 Pinout (Contd)

Table 82: Spartan-3AN FGG676 Pinout (Cont’d)

FGG676 FGG676
Bank Pin Name Ball Type Bank Pin Name Ball Type
3 IP_L58N_3/VREF_3 AA5 VREF GND |GND C14 GND
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 Fé 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 At 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
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Notice of Disclaimer

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

CRITICAL APPLICATIONS DISCLAIMER

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

AUTOMOTIVE APPLICATIONS DISCLAIMER

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