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& XILINX. DC and Switching Characteristics

Differential Output Pairs
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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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Input Propagation Times

Table 22: Propagation Times for the 0B Input Path

Speed Grade

-5 -4
Symbol Description Conditions DELAY_VALUE Device Max | Max | Units
Propagation Times
Tiopi The time it takes for data to travel LVCMOS25() | IBUF_DELAY_VALUE=0 | XC3S50A 1.04 | 112 | ns
from the Input pin to the | output with
no input delay programmed XC3S200A | 0.87 | 0.87 | ns
XC3S400A | 065 | 0.72 | ns
XC3S700A | 0.92 | 0.92 | ns
XC3S1400A | 0.96 | 1.21 ns
TioPID The time it takes for data to travel | LVCMOS25(2) 1 XC3S50A 1.79 | 2.07 | ns
from the Input pin to the | output with
the input delay programmed 2 213 | 246 | ns
3 236 | 2.71 ns
4 2.88 | 3.21 ns
5 3.11 | 3.46 ns
6 345 | 384 | ns
7 3.75 | 419 ns
8 4.00 | 4.47 ns
9 3.61 | 4.11 ns
10 3.95 | 450 | ns
11 418 | 4.67 ns
12 4.75 | 5.20 ns
13 498 | 544 | ns
14 531 | 5.95 ns
15 5.62 | 6.28 ns
16 5.86 | 6.57 ns
1 XC3S200A 1.57 | 1.65 ns
2 1.87 | 1.97 ns
3 216 | 233 | ns
4 2.68 | 2.96 ns
5 287 | 3.19 ns
6 3.20 | 360 | ns
7 3.57 | 4.02 ns
8 3.79 | 4.26 ns
9 342 | 386 | ns
10 3.79 | 4.25 ns
11 4.02 | 4.55 ns
12 462 | 524 | ns
13 486 | 553 | ns
14 5.18 | 5.94 ns
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Input Timing Adjustments

Table 23: Input Timing Adjustments by IOSTANDARD

Table 23: Input Timing Adjustments by IOSTANDARD(Continued)

Convert Input Time from
LVCMOS25 to the Following
Signal Standard

Add the
Adjustment Below

Speed Grade

Add the
Convert Input Time from | Adjustment Below
(IOSTANDARD) -5 -4 Units

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
PCl66_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_IlI_18 0.79 0.79 ns
SSTL18_I 0.71 0.71 ns
SSTL18_lI 0.71 0.71 ns
SSTL2_| 0.68 0.68 ns
SSTL2_lI 0.68 0.68 ns
SSTL3_I 0.78 0.78 ns
SSTL3_II 0.78 0.78 ns

(IOSTANDARD) -5 -4 Units

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_III_18 1.05 1.05 ns
DIFF_HSTL_| 0.72 0.72 ns
DIFF_HSTL_II 1.05 1.05 ns
DIFF_SSTL18_l 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 27 and are based on the operating conditions
set forth in Table 8, Table 11, and Table 13.

These adjustments are used to convert input path times originally

specified for the LVCMOS25 standard to times that correspond to

other signal standards.
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DC and Switching Characteristics

Table 28: Equivalent Voco/GND Pairs per Bank

Package Style (including Pb-free)

Device vQ100 TQ144 FT256 FG320 FG400 FG484 FG676
XC3S50A 1 2 3 - - - -
XC3S200A 1 = 4 4 - - -
XC3S400A - — 4 4 5 _ _
XC3S700A - - 4 - 5 -
XC3S1400A - - 4 - - 6 9

Table 29: Recommended Number of Simultaneously Switching
Outputs per VCCO-GND Pair (Vccaux=3.3V)

Table 29: Recommended Number of Simultaneously Switching
Outputs per VCCO-GND Pair (Vccaux=3-3V)(Continued)

Package Type Package Type
FT256, FG320, FT256, FG320,
FG400, FG484, FG400, FG484,
VQ100, TQ144 FG676 vQ100, TQ144 FG676
Top, | Left, | Top, | Left, Top, | Left, | Top, | Left,
Bottom | Right |Bottom| Right . Bottom | Right |Bottom| Right
Signal Standard (Banks | (Banks | (Banks | (Banks Signal Standard (Banks | (Banks | (Banks | (Banks
(IOSTANDARD) 0,2) 1,3) 0,2) 1,3) (IOSTANDARD) 0,2) 1,3) 0,2) 1,3)
Single-Ended Standards LVCMOS33 Slow 2 24 24 76 76
LVTTL Slow 2 20 20 60 60 4 14 14 46 46
4 10 10 41 41 6 11 11 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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Configurable Logic Block (CLB) Timing
Table 30: CLB (SLICEM) Timing
Speed Grade
-5 -4
Symbol Description Min Max Min Max Units
Clock-to-Output Times
Tcko When reading from the FFX (FFY) Flip-Flop, the time
from the active transition at the CLK input to data = 0.60 = 0.68 ns
appearing at the XQ (YQ) output
Setup Times
Tas Time from the setup of data at the F or G input to the _ _
active transition at the CLK input of the CLB 0.18 0.36 ns
Tpick Time from the setup of data at the BX or BY input to _ _
the active transition at the CLK input of the CLB 1.58 1.88 ns
Hold Times
TaH Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the F or G input
Teko Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the BX or BY input
Clock Timing
Tch The High pulse width of the CLB’s CLK signal 0.63 = 0.75 = ns
ToL The Low pulse width of the CLK signal 0.63 = 0.75 = ns
Frog Toggle frequency (for export control) 0 770 0 667 MHz
Propagation Times
Tio The time it takes for data to travel from the CLB’s F _ _
(G) input to the X (Y) output 0.62 0.71 ns
Set/Reset Pulse Width
TrPw CLB The minimum allowable pulse width, High or Low, to _ _
- the CLB’s SR input 1.33 1.61 ns
Notes:

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

42
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Block RAM Timing
Table 35: Block RAM Timing
Speed Grade
-5 -4
Symbol Description Min Max Min Max Units
Clock-to-Output Times
TRrcko When reading from block RAM, the delay from the active
transition at the CLK input to data appearing at the DOUT = 2.06 = 2.49 ns
output

Setup Times
Trcek ApDR | Setup time for the ADDR inputs before the active transition at _ _

- the CLK input of the block RAM 0.32 0.36 ns
Trock pis | Setup time for data at the DIN inputs before the active _ _

B transition at the CLK input of the block RAM 0.28 0.31 ns
Trcek ens | Setup time for the EN input before the active transition at the _ _

- CLK input of the block RAM 0.69 0.77 ns
Treck wes | Setup time for the WE input before the active transition at the _ _

—"=% | CLK input of the block RAM 112 1.26 ns
Hold Times
Treke appr | Hold time on the ADDR inputs after the active transition at the _ _

- CLK input 0 0 ns
Trckp pis | Hold time on the DIN inputs after the active transition at the 0 _ 0 _ ns

- CLK input
Treke ens | Hold time on the EN input after the active transition at the CLK 0 _ 0 _ ns

B input
Treke wes | Hold time on the WE input after the active transition at the CLK 0 _ 0 _ .

B input
Clock Timing
TepwH High pulse width of the CLK signal 1.56 = 1.79 = ns
TepwL Low pulse width of the CLK signal 1.56 - 1.79 - ns
Clock Frequency
FBrAM Block RAM clock frequency 0 320 0 280 MHz
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.
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Table 37: Switching Characteristics for the DLL

Speed Grade
-5 -4
Symbol Description Device Min Max Min Max | Units
Output Frequency Ranges
CLKOUT_FREQ_CLKO Frequency for the CLKO and CLK180 outputs All 5 280 5 250 MHz
CLKOUT_FREQ_CLK90 Frequency for the CLK90 and CLK270 outputs 5 200 5 200 MHz
CLKOUT_FREQ_2X Frequency for the CLK2X and CLK2X180 outputs 10 334 10 334 MHz
CLKOUT_FREQ_DV Frequency for the CLKDV output 0.3125 186 0.3125 166 MHz
Output Clock Jitter(2:3:4)
CLKOUT_PER_JITT_O Period jitter at the CLKO output All - +100 - +100 ps
CLKOUT_PER_JITT_90 Period jitter at the CLK90 output - +150 - +150 ps
CLKOUT_PER_JITT_180 Period jitter at the CLK180 output - +150 - +150 ps
CLKOUT_PER_JITT_270 Period jitter at the CLK270 output - +150 - +150 ps
CLKOUT_PER_JITT_2X Period jitter at the CLK2X and CLK2X180 outputs +[0.5% +[0.5% | ps
_ of CLKIN _ of CLKIN
period period
+100] +100]
CLKOUT_PER_JITT_DV1 Period jitter at the CLKDV output when performing integer - +150 - +150 ps
division
CLKOUT_PER_JITT_DV2 Period jitter at the CLKDV output when performing non-integer +[0.5% +[0.5% ps
division _ of CLKIN _ of CLKIN
period period
+100] +100]
Duty Cycle(®)
CLKOUT_DUTY_CYCLE_DLL | Duty cycle variation for the CLK0, CLK90, CLK180, CLK270, All +[1% of +[1% of | ps
CLK2X, CLK2X180, and CLKDV outputs, including the _ CLKIN _ CLKIN
BUFGMUX and clock tree duty-cycle distortion period period
+ 350] + 350]
Phase Alignment(4)
CLKIN_CLKFB_PHASE Phase offset between the CLKIN and CLKFB inputs All - +150 - +150 ps
CLKOUT_PHASE_DLL Phase offset between DLL outputs CLKO to CLK2X +[1% of +[1% of | ps
(not CLK2X180) _ CLKIN _ CLKIN
period period
+100] +100]
All others +[1% of +[1% of | ps
_ CLKIN _ CLKIN
period period
+ 150] + 150]
Lock Time
LOCK_DLL®) When using the DLL alone: The |5 MHz < Fo n<15MHz|  All - 5 - 5 ms
time from deassertion at the DCM’s
Reset input to the rising transition FoLkin > 15 MHz - 600 — 600 us
at its LOCKED output. When the
DCM is locked, the CLKIN and
CLKFB signals are in phase
Delay Lines
DCM_DELAY_STEP®) Finest delay resolution, averaged over all steps ‘ All ‘ 15 ‘ 35 ‘ 15 ‘ 35 ‘ ps
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8 and Table 36.

2. Indicates the maximum amount of output jitter that the DCM adds to the jitter on the CLKIN input.

3. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

4.  Some jitter and duty-cycle specifications include 1% of input clock period or 0.01 Ul. For example, the data sheet specifies a maximum jitter of
“+[1% of CLKIN period + 150]”. Assume the CLKIN frequency is 100 MHz. The equivalent CLKIN period is 10 ns and 1% of 10 ns is 0.1 ns or 100 ps.
According to the data sheet, the maximum jitter is £[100 ps + 150 ps] = +250ps.

5. The typical delay step size is 23 ps.
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Suspend Mode Timing
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Figure 10: Suspend Mode Timing

Table 44: Suspend Mode Timing Parameters

Symbol Description ‘ Min ‘ Typ ‘ Max ‘ Units
Entering Suspend Mode
TsuspeNDHIGH AwakEe | Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | — 7 = ns
N (suspend_filter:No)
TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter +160 +300 +600 | ns
enabled (suspend_filter:Yes)
TSUSPEND GTS Rising edge of SUSPEND pin until FPGA output pins drive their defined - 10 - ns
- SUSPEND constraint behavior
TSUSPEND GWE Rising edge of SUSPEND pin to write-protect lock on all writable clocked - <5 - ns
- elements
TSUSPEND DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect - 340 - ns
- disabled
Exiting Suspend Mode
TsuspenpLow awake | Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not | — 4to 108 - ps
- include DCM lock time.
TSUSPEND ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect - |3.7t0109| - ps
- re-enabled
TAWAKE_GWE1 Rising edge of the AWAKE pin until write-protect lock released on all writable = 67 = ns

clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.

TAWAKE_GWES512 Rising edge of the AWAKE pin until write-protect lock released on all writable = 14 = Us
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.

TAWAKE GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described = 57 = ns
B in the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.

TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described = 14 = us
in the FPGA application, using sw_clk:InternalClock and
sw_gts_cycle:512.

Notes:

1.  These parameters based on characterization.
2. Forinformation on using the Spartan-3A Suspend feature, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs.
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Configuration Clock (CCLK) Characteristics
Table 46: Master Mode CCLK Output Period by ConfigRate OptiOon Setting

ConfigRate Temperature
Symbol Description Setting Range Minimum Maximum Units

CCLK clock period by 1 Commercial 1,254 ns
Tecik ConfigRate setting (power-on value) Industrial 1,180 2500 ns
TooLks 3 Commercial 413 833 ns
Industrial 390 ns
Commercial 207 ns
Tectks § (default Industrial 195 7 ns
Teokr . Commercial 178 357 ns
Industrial 168 ns
Teowrs 8 Commercial 156 313 ns
Industrial 147 ns
Commercial 123 ns
Tectkio 10 Industrial 116 250 ns
Tecirs 10 Commercial 103 208 ns
Industrial 97 ns
Teotkis 13 Commer-cial 93 192 ns
Industrial 88 ns
Commercial 72 ns
Teowkaz " Industrial 68 147 ns
TeoLkes o0 Commercial 54 114 ns
Industrial 51 ns
Commercial 47 ns
Tectkes 25 Industrial 45 100 ns
Toowxer o7 Commercial 44 93 ns
Industrial 42 ns
Teotkss 33 Commercial 36 76 ns
Industrial 34 ns
Commercial 26 ns
TooLkas 4 Industrial 25 > ns
TooLrss 50 Commercial 22 50 ns
Industrial 21 ns
Tectiion 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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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

11

Promoted to Preliminary status. Moved Table 15 to under "DC Electrical Characteristics" section. Updated all
timing specifications for the v1.32 speed files. Added recommended Simultaneous Switching Output (SSO)
limits in Table 29. Set a 10 ys maximum pulse width for the DNA_PORT READ signal and the JTAG clock
input during the ISC_DNA command, affecting both Table 43 and Table 56. Described "External Termination
Requirements for Differential 1/0." Added separate DIN hold time for Slave mode in Table 50. Corrected
wording in Table 52 and Table 54; no specifications affected.

03/16/07

1.2

Updated all AC timing specifications to the v1.34 speeds file. Promoted the XC3S700A and XC3S1400A
FPGAs offered in the -4 speed grade to Production status, as shown in Table 16. Added Note 2 to Table 39
regarding the extra logic (one LUT) automatically added by ISE 9.1i and later software revisions for any DCM
application that leverages the Digital Frequency Synthesizer (DFS). Separated some JTAG specifications by
array size or function, as shown in Table 56. Updated quiescent current limits in Table 10.

04/23/07

1.3

Updated all AC timing specifications to the v1.35 speeds file. Promoted all devices except the XC3S400A to
Production status, as shown in Table 16.

05/08/07

1.4

Updated XC3S400A to Production and v1.36 speeds file. Added banking rules and other explanatory
footnotes to Table 12 and Table 13. Corrected DIFF_SSTL3_Il Vo, Max in Table 14. Improved XC3S400A
Pin-to-Pin Clock-to-Output times in Table 18. Updated XC3S400A Pin-to-Pin Setup Times in Table 19.
Updated TIOICKPD for -5 in Table 20. Added SSO numbers to Table 28 and Table 29. Removed invalid
Embedded Multiplier Hold Times in Table 34. Improved CLKOUT_FREQ_CLK90 in Table 37. Improved
T1pirck and Frek performance for XC3S400A in Table 56.

07/10/07

1.5

Added DIFF_HSTL_I and DIFF_HSTL_IIl to Table 13, Table 14, Table 27, and Table 29. Updated TMDS DC
characteristics in Table 14. Updated for speed file v1.37 in ISE 9.2.01i as shown in Table 17. Updated
pin-to-pin setup and hold times in Table 19. Updated TMDS output adjustment in Table 26. Updated 1/O Test
Method values in Table 27. Added BLVDS SSO numbers inTable 29. For Multiplier block, updated setup times
and added hold times to Table 34. Updated block RAM clock width in Table 35. Updated
CLKOUT_PER_JITT_2X and CLKOUT_PER_JITT_DV2 in Table 37. Added CCLK specifications for
Commercial in Table 46 through Table 48.

04/15/08

1.6

Added V,\ to Recommended Operating Conditions in Table 8 and added reference to XAPP459, “Eliminating
1/0 Coupling Effects when Interfacing Large-Swing Single-Ended Signals to User I/0O Pins.” Reduced typical
lccinTtq and lccauxq quiescent current values by 12%-58% in Table 10. Increased V) max to 0.4V for
LVéM8812/15/18 and improved V| min to 0.7V for LVCMOS12 in Table 11. Changed Vo max to 0.4V and
Von min to Veea-0.4V for LVCMOS15/18 in Table 12. Noted latest speed file v1.39 in ISOE 10.1 software in
Table 16. Added new packages to SSO limits in Table 28 and Table 29. Improved SSTL18_II SSO limit for
FG packages in Table 29. Improved Fgy g for -4 to 334 MHz in Table 33. Added references to 375 MHz
performance via SCD 4103 in Table 33, Table 38, Table 39, and Table 40. Restored Units column to Table 44.
Updated CCLK output maximum period in Table 46 to match minimum frequency in Table 47. Corrected BPI
active clock edge in Figure 15 and Table 54.

05/28/08

1.7

Improved VecauxT @and Vecootr POR minimum in Table 5 and updated Voo POR levels in Figure 11.
Clarified recommended V) In Table 8. Added reference to Vocaux in "Simultaneously Switching Output
Guidelines". Added reference to Sample Window in Table 21. Removed DNA_RETENTION limit of 10 years
in Table 15 since number of Read cycles is the only unique limit. Added references to UG332.

03/06/09

1.8

Changed typical quiescent current temperature from ambient to junction. Updated BPI configuration
waveforms in Figure 15 and updated Table 55. Updated selected 1/O standard DC characteristics. Added
TIOPI and TIOPID in Table 22.

Removed references to SCD 4103.

08/19/10

2.0

Added Ik to Table 4. Updated V| in Table 8 and footnoted | in Table 9 to note potential leakage between
pins of a differential pair. Clarified LVPECL notes to Table 13. Corrected symbols for TSUSPEND_GTS and
TSUSPEND_GWE in Table 44.
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Pinout Descriptions

Package Thermal Characteristics

The power dissipated by an FPGA application has

implications on package selection and system design. The
power consumed by a Spartan-3A FPGA is reported using
either the XPower Power Estimator or the XPower Analyzer

calculator integrated in the Xilinx® ISE® development
software. Table 62 provides the thermal characteristics for
the various Spartan-3A FPGA package offerings. This
information is also available using the Thermal Query tool
on xilinx.com (www.xilinx.com/cgi-bin/thermal/thermal.pl).

Table 62: Spartan-3A Package Thermal Characteristics

The junction-to-case thermal resistance (0,¢) indicates the
difference between the temperature measured on the
package body (case) and the die junction temperature per
watt of power consumption. The junction-to-board (6 g)
value similarly reports the difference between the board and
junction temperature. The junction-to-ambient (6,,) value
reports the temperature difference between the ambient
environment and the junction temperature. The 0, value is
reported at different air velocities, measured in linear feet
per minute (LFM). The “Still Air (0 LFM)” column shows the
0, value in a system without a fan. The thermal resistance
drops with increasing air flow.

Junction-to-Ambient (6,)
at Different Air Flows
Junction-to-Case Junction-to- Still Air

Package Device (64¢) Board (0,5) | (OLFM) | 250 LFM | 500 LFM | 750 LFM | Units
vQ100 XC3S50A 12.9 30.1 485 40.4 37.6 36.6 °C/Watt
VQG100 | xc35200A 10.9 257 42.9 35.7 332 32.4 °C/Watt

TQ144 .
TOG144 XC3S50A 16.5 32.0 42.4 36.3 35.8 34.9 C/Watt
XC3S50A 16.0 33.5 423 35.6 355 345 °C/Watt
XC3S200A 10.3 23.8 327 26.6 26.1 252 °C/Watt

FT256 .
FTGoss | XC3S400A 8.4 19.3 29.9 24.9 23.0 223 C/Watt
XC3S700A 7.8 18.6 28.1 223 21.2 20.7 °C/Watt
XC3S1400A 5.4 14.1 242 18.7 17.5 17.0 °C/Watt
FG320 XC3S200A 1.7 18.5 27.8 223 21.1 20.3 °C/Watt
FGG320 | xc3s400A 9.9 15.4 252 19.8 18.6 17.8 °C/Watt
FG400 XC3S400A 9.8 15.5 25.6 19.2 18.0 17.3 °C/Watt
FGG400 | xc3s700A 8.2 13.0 23.1 17.9 16.7 16.0 °C/Watt
FG484 XC3S700A 7.9 12.8 223 17.4 16.2 15.5 °C/Watt
FGG484 | xc351400A 6.0 9.9 19.5 14.7 13.5 12.8 °C/Watt

FG676 .
FGGass | XC3S1400A 5.8 9.4 17.8 13.5 12.4 11.8 C/Watt
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Table 69: Spartan-3A FT256 Pinout (XC3S700A,

Table 69: Spartan-3A FT256 Pinout (XC3S700A,

Bank XC3S1400A "Ban | Tvpe Bank XC3S1400A "Ban | Tvpe

3 I0_L16N_3 L2 I/O GND GND G8 GND

3 I0_L16P_3/VREF_3 L1 VREF GND GND H11 GND

3 I0_L18N_3 L3 I/O GND GND H5 GND

3 I0_L18P_3 K4 I/O GND GND H7 GND

3 I0_L19N_3 L4 I/0 GND GND H9 GND

3 I0_L19P_3 M3 I/O GND GND J10 GND

3 I0_L20N_3 N1 I/O GND GND J6 GND

3 10_L20P_3 M1 I/0 GND GND J8 GND

3 I0_L22N_3 P1 I/O GND GND K11 GND

3 I0_L22P_3/VREF_3 N2 VREF GND GND K12 GND

3 10_L23N_3 P2 I/0 GND GND K2 GND

3 I0_L23P_3 R1 I/0 GND GND K5 GND

3 I0_L24N_3 M4 I/O GND GND K7 GND

3 10_L24P_3 N3 I/0 GND GND K9 GND

3 IP_3 J4 INPUT GND GND L10 GND

3 IP_3/VREF_3 G4 VREF GND GND L11 GND

3 IP_3/VREF_3 J5 VREF GND GND L15 GND

3 VCCO_3 D2 VCCO GND GND L6 GND

3 VCCO_3 H2 VCCO GND GND L8 GND

3 VCCO_3 M2 VCCO GND GND M12 GND
GND GND Al GND GND GND M5 GND
GND GND Al16 GND GND GND M8 GND
GND GND B11 GND GND GND N10 GND
GND GND B7 GND GND GND N7 GND
GND GND C14 GND GND GND P14 GND
GND GND C3 GND GND GND P3 GND
GND GND E10 GND GND GND R10 GND
GND GND E12 GND GND GND R6 GND
GND GND E5 GND GND GND T GND
GND GND F11 GND GND GND T16 GND
GND GND F2 GND VCCAUX | SUSPEND R16 | PWRMGT
GND GND Fé GND VCCAUX | DONE T15 CONFIG
GND GND F7 GND VCCAUX | PROG_B A2 CONFIG
GND GND F8 GND VCCAUX | TCK A15 JTAG
GND GND F9 GND VCCAUX | TDI B1 JTAG
GND GND G10 GND VCCAUX | TDO B16 JTAG
GND GND G12 GND VCCAUX | TMS B2 JTAG
GND GND G15 GND VCCAUX | VCCAUX D6 VCCAUX
GND GND G5 GND VCCAUX | VCCAUX E11 VCCAUX
GND GND G6 GND VCCAUX | VCCAUX F12 VCCAUX
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Differences Between XC3S200A/XC3S400A and XC3S700A/XC3S1400A

The XC3S700A and XC3S1400A FPGAs have several Table 76: Differences Between XC3S200A/XC3S400A
additional power and ground pins as compared to the and XC3S700A/XC3S1400A (Continued)
XCSSZOOA and XC_38400A. Table 76 summarlze_s all the XC3S200A XC3S700A
differences. All dedicated and dual-purpose configuration FT256 | . XC3S400A XC3S1400A
ins are in th me location. Ball
pins are € same locatio Pin Name | Type Pin Name Type
Table 76: Differences Between XC3S200A/XC3S400A N10 2 |10 L13P 2 /O | GND GND
and XC3S700A/XC3S1400A
M10 2 |10_L13N_2 /0 | VCCAUX VCCAUX
FT256 XC3S200A XC3S700A P 2
1256 | Bank XC3S400A XC3S1400A P6 2 |10 _LO7N_2 VO | VREF 2 VREF
Pin Name | Type Pin Name Type L8 > P 2 INPUT | GND GND
F8 | 0 |IOL14P 0 | /O |GND GND 7 | 2 |IP2 INPUT | VCCINT VCCINT
D11 0 |[IO_LO3N_O | 1O |10_LO6P_0O I/0 P 2/
M9 2 |vcco 2 VCCO |\,5 VREF
D10 | o |10.LosP 0| 1o |IO-LOBN.O/ | \pep VREF._2
VREF_0 P 2/
L10 2 = VREF | GND GND
F7 0 |IP.O INPUT | GND GND VREF_2
F9 0 |IP.O INPUT | GND GND M8 2 vaﬁé/Fz VREF | GND GND
D12 0 |IPO INPUT | IO_LO3N_0 I/0 —
P o/ L9 2 '\fR—é/F 5 VREF | VCCINT VCCINT
E9 0 |VREF o INPUT |1O_L14P_0 I/0 —
- H5 3 |I0_L10N_3 /O | GND GND
D6 0 |IP.O INPUT | VCCAUX VCCAUX
J6 3 |I10_L17N_3 /O | GND GND
F10 0 |IPO INPUT | VCCINT VCCINT
G3 3 |10_L09P_3 /O |10_LO7N_3 I/0
IO_LO6N_0/
E10 0 |VREF o | VREF GND GND J4 3 |lo_L17P.3 | /O |IP_3 IP
M13 1 |1o_Losp 1 /o {/pﬁé/F 1 VREF H4 3 |I0_LO9N_3 | /O |VCCAUX VCCAUX
- H6 3 |10_L10P_3 /O | VCCINT VCCINT
F11 1 |IP_L25N_1 | INPUT | GND GND
- - 10_L22P_3/
N2 I0_L22P I — = VREF
H11 1 |IP_L13N_1 | INPUT | GND GND 3 1o -3 /o VREF_3
K11 1 |IP_LO4P_1 | INPUT | GND GND G4 3 | 10_LO7N_3 o) l\fﬁg{: 3 VREF
G11 1 |IP_L21N_1 | INPUT | VCCINT VCCINT -
G6 3 |IP_LO6P_3 | INPUT | GND GND
H10 1 |[IP_L13P_1 | INPUT | VCCINT VCCINT
H7 3 |IP_L13P_3 | INPUT |GND GND
J11 1 |[IP_LO9N_1 | INPUT | VCCINT VCCINT
K5 3 |IP_L21P_3 | INPUT | GND GND
IO_L14N_1/
H14 1 |RHCLKs | RHCLK |VCCAUX | VCCAUX E4 3 |IP_L0O4P 3 | INPUT |10 _L04P 3 /0
14 ; IF?HIC'F_&Z_” RHCLK l\fﬁé{: 1 VREF L5 3 |IP_L25P_3 | INPUT | VCCAUX VCCAUX
- J7 3 |IP_L13N_3 | INPUT | VCCINT VCCINT
H12 1 | VCCO._1 VCCO '\',DR—E/F1 VREF K6 3 |IP_L21N_3 | INPUT | VCCINT VCCINT
IP_3/
G12 | 1 'VPR—'E-??—” VREF | GND GND J5 3 |VCCO3 | VCCO |yREF 3 VREF
IP_LO6N_3/
J0 | 1 [P vReF  aND GND G5 | 3 |VREF 3 VREF | GND GND
IP_L25N_3/
ki2 | 1 |\ vReF | GND GND L6 3 | VREF 3 VREF | GND GND
IP_LO4N_3/
Fi2 | 1 |\et2P-" | VREF |vccAux | vocAux F4 | 3 |VREF 3 VREF |10_L04N_3 o
IO_LO5N_1/ IP_1/
M14 1 | VREF 1 VREF | VREF 1 VREF
N7 2 | 10_LO7P_2 /0O | GND GND
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FG320 Footprint

4

Bank 0

5 6 8 9 10 1 12 13 14 15

16

/o
L13P_0
GCLK8

/0
L12P_0
GCLK6

/o
L14P_0
GCLK10

o]
L12N_0
GCLK7

/0
L11P_0
GCLK4

{/[o]
L14N_0
GCLK11

/o]
L11N_0
GCLK5

GND

GND
110 o Vo
L14P_3 VCCINT VCCINT L18N_1 IRDY1
LHCLKO RHCLK? RHOLK6
Jo. o 110 110 vo Vo
kv L15P3  L14N3  L17P_3 VCCINT GND | L17P_1  ppvy -
LHCOLK3 LHCLK2 LHCLK1 LHCLK4 RHCLK4  RHOLK3 X~
c
o o 110 110 110 1o ©
TRDY2 L18N.3 | GND  L17N.3 VCCINT L17N_1 L14N_1  L15P_1 m
LHCLK6 LHCLK? LHCLK5 RHCLK5 RHCLK1 RHCLK2
I’o
VCCINT GND VCCINT L14P_1
RHCLKO
GND
110
GND L13N_2
GCLK1
/o 110 110
L11P2  L12P2  L13P_2
GCLK12 GCLK14 GCLKO
o /[e]
L11IN_2 L12N_2 Do
GCLK13  GCLK15 DINMIS
I Bank 2 I DS529-4_05_012009

Figure 23: FG320 Package Footprint (Top View)

I/O: Unrestricted, DUAL: Configuration 23 - | VREF: User I/O or input SUSPEND: Dedicated
101 | general-purpose user /0 | 51 | pins, then possible 24 voltage reference for 2 | SUSPEND and
user-1/0 bank dual-purpose AWAKE
Power Management pins
40 - INPUT: Unrestricted, CLK: User I/O, input, or VCCO: Output voltage
40 general-purpose input Y2l global buffer input supply for bank
pin
2 CONFIG: Dedicated 4 JTAG: Dedicated JTAG VCCINT: Internal core
configuration pins port pins supply voltage (+1.2V)
N.C.: Not connected. GND: Ground VCCAUX: Auxiliary
3 | Only the XC3S200A has [ef2 8 | supply voltage
these pins ().
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FG400: 400-ball Fine-pitch Ball Grid Array
The 400-ball fine-pitch ball grid array, FG400, supports two Table 81: Spartan-3A FG400 Pinout(Continued)

different Spartan-3A FPGAs, the XC3S400A and the FG400
XC3S700A. Both devices share a common footprint for this Bank Pin Name Ball Type
package as shown in Table 81 and Figure 24. 0 1O L13P 0 Bi2 I/O
Table 81 lists all the FG400 package pins. They are sorted 0 IO_L14N_0 C11 Ve
by bank number and then by pin name. Pairs of pins that - -
form a differential /O pair appear together in the table. The 0 10_L14P_0 BI1 Vo
table also shows the pin number for each pin and the pin 0 I0_L15N_0/GCLK5 E11 GCLK
type, as defined earlier. 0 |10_L15P_0/GCLK4 D11 | GCLK
An electronic version of this package pinout table and 0 IO_L16N_0/GCLK?7 c10 GCLK
footprmt diagram is available for download from the Xilinx o 10_L16P_0/GCLKS A10 GCLK
website at
- . 0 I0_L17N_0/GCLK9 E10 GCLK
www.xilinx.com/support/documentation/data_sheets/
s3a_pin.zip. 0 I0_L17P_0/GCLK8 D10 GCLK
0 10_L18N_0/GCLK11 A8 GCLK
Pinout Table 0 I0_L18P_0/GCLK10 A9 GCLK
Table 81: Spartan-3A FG400 Pinout 0 IO_L19N_0 C9 I/O
FG400 0 IO_L19P_0 B9 I/O
Bank Pin Name Ball Type 0 IO L20N 0 c8 I/O
0  |I0_LOIN_O A18 Vo 0 | 10_L20P_0 B8 e
0 |I0_L0o1P_O B18 Vo 0 |I0_L21N_0 D8 /0
0 |O_L02P_0/VREF_0 D17 VREF 0 I0_L22N_O/VREF_0 Fo VREF
0  |IO_LO3N_O E15 Vo 0 |l0_L22P 0 E9 e
0 I0_LO3P_0 D16 Vo 0 I0_L23N_0 F8 /0
0 |I10_LO4N_O A17 Vo 0 |10_L23P_0 E8 e
0  |10_LO5N_0 A16 Vo 0 |10_L24P_0 B7 /0
0 |10_L05P_0 C16 Vo 0 |10_L25N_0 C6 /0
0  |IO_LOBN_O C15 Vo 0 |10_L25P_0 A6 e
0 I0_LO6P_0 D15 e 0 I0_L26N_0 B5 1’0
0 |I0_LO7N_O A14 Vo 0 | 10_L26P_0 A5 e
0 I0_LO7P_0 C14 /o 0 I0_L27N_0 F7 /0
0  |10_L08N_O A15 Vo 0 |10_L27P_0 E7 /0
0 |10_L08P_0 B15 Vo 0 |10_L28N_0 D6 /0
0 IO_LO9N_O F13 110 0 IO_L28P_0 C5 /0
0 IO_L10N_O/VREF_0 C13 VREF 0 I0_L29P 0 Ad /0
0 IO_L10P_0 D14 IO 0 I0_L30N_0O B3 I/O
0 IO_L11P_0 B13 /o 0 IO_L31N_0 F6 /0
0  |IO_L12N_0 F12 Vo 0 |10_L31P_0 E6 e
0 I0_L12P_0 D12 /o 0 I0_L32N_0/PUDC_B B2 DUAL
0 I0_L13N_0 A12 I/O
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Table 83: Spartan-3A FG484 Pinout(Continued)

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

FG484 FGA484
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 |10_L10P_2 Y7 ) 2 |10_L30N_2 Vi5 110
2 |I0_L11N_2/VS0 Y8 DUAL 2 |10_L30P_2 V14 110
2 |10_L11P_2/VSt W8 | DUAL 2 |10_L31N_2 V16 110
2 |10_L12N_2 AB8 110 2 |10_L31P_2 W16 110
2 |10_L12P_2 AA8 110 2 |10_L32N_2 AA19 s
2 |10_L13N_2 Y10 110 2 |10_L32P_2 AB19 110
2 |10_L13P_2 V10 110 2 |10_L33N_2 Vi7 110
2 |10_L14N_2/D6 AB9 | DUAL 2 |10_L33P_2 W18 110
2 |10_L14P_2/D7 Y9 DUAL 2 |10_L34N_2 W17 110
2 |10_L15N_2 AB10 110 2 |10_L34P_2 Y18 110
2 |10_L15P_2 AA10 110 2 |10_L35N_2 AA21 e
2 |10_L16N_2/D4 AB11 | DUAL 2 |10_L35P_2 AB21 110
2 |10_L16P_2/D5 Y11 | DUAL 2 |10_L36N_2/CCLK AA20 | DUAL
2 |I10_L17N_2/GCLK13 Vi1 | GOLK 2 |10_L36P_2/DO/DIN/MISO AB20 | DUAL
2 |10_L17P_2/GCLK12 Uil | GOLK 2 |IP2 P12 | INPUT
2 |10_L18N_2/GCLK15 Yi2 | GOLK 2 |IP2 R10 | INPUT
2 |10_L18P_2/GCLK14 Wi2 | GOLK 2 |IP2 R11 | INPUT
2 |I0_L19N_2/GCLK1 AB12 | GCLK 2 |IP2 RO | INPUT
2 |10_L19P_2/GCLKO AA12 | GCLK 2 |IP2 T13 | INPUT
2 |10_L20N_2/GCLK3 Ui2 | GOLK 2 |IP2 T14 | INPUT
2 |10_L20P_2/GCLK2 Vi2 | GOLK 2 |IP2 T9 | INPUT
2 |10_L21N_2 Y13 110 2 |IP2 U10 | INPUT
2 |10_L21P_2 AB13 110 2 |IP2 Ui5 | INPUT
2 |10_L22N_2/MOSI/CSI_B AB14 | DUAL , | XC3S1400A:1P_2 uts | INPUT
2 |10_Le2P_2 AA14 110 XC35700A: N.C. (#)
XC351400A: IP_2

i ol ISR e e

2 |IP2 us | INPUT
2 5oig AA15 | DUAL 2 |IP2 V7 | INPUT
2 | 10_L24P_2/AWAKE ABts | U 2 |IP_2/VREF.2 R12 | VREF

2 |IP_2/VREF_2 R13 | VREF
2 |10L28N.2 Y15 Vo 2 |IP_2/VREF_2 R14 | VREF
2 |l0t2sP.2 wis Vo 2 |IP_2/VREF_2 T10 | VREF
2 |10_L26N_2/D3 U13 | DUAL > 1P 2VREF 2 w7 T VREE
2 |10_L26P_2/INIT_B Vi3 | DUAL > 1P 2VREF 2 T35 | VREF
2 |loL27N.2 Y16 Vo 2 |IP_2/VREF_2 Ti6 | VREF
2 |10_L27P_2 AB16 110 > |1 ovREF 2 - VREF
2 |10_L28N_2/D1 Y17 | DUAL ST N ARG
2 | 10_L28P_2/D2 AA17 | DUAL 2 | XC3S700A:N.C. (#) T8 VREF
2 IO_L29N_2 AB18 I/0 IP_2/VREF_2 V8 VREF
2 I0_L29P_2 AB17 I/0 VCCO_2 AA13 VCCO
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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
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/0
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Figure 25: FG484 Package Footprint (Top View)
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Pinout Descriptions

FG676: 676-ball Fine-pitch Ball Grid Array

The 676-ball fine-pitch ball grid array, FG676, supports the
XC3S1400A FPGA.

Table 87 lists all the FG676 package pins. They are sorted
by bank number and then by pin name. Pairs of pins that
form a differential /0 pair appear together in the table. The
table also shows the pin number for each pin and the pin
type, as defined earlier.

The XC3S1400A has 17 unconnected balls, indicated as
N.C. (No Connection) in Table 87 and with the black
diamond character (#) in Table 87 and Figure 27.

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 87: Spartan-3A FG676 Pinout
FG676

Bank Pin Name Ball Type
0 I0_LOTN_O F20 /0
0 I0_LO1P_0 G20 /0
0 I0_LO2N_0 F19 /0
0 10_LO2P_0O/VREF_0 G19 VREF
0 I0_LO5N_0 c22 /0
0 I0_LO5P_0 D22 /0
0 I0_LO6N_0 Cc23 /0
0 I0_L0O6P_0 D23 /0
0 I0_LO7N_0 A22 /0
0 I0_LO7P_0 B23 /0
0 I0_LO8N_0 G17 /0
0 I0_L0O8P_0 H17 /0
0 I0_LO9N_0 B21 /0
0 I0_LO9P_0 c21 /0
0 IO_L10N_0 D21 /0
0 I0_L10P_0 E21 /0
0 IO_L11N_O Cc20 /0
0 I0_L11P_0 D20 /0
0 I0_L12N_0 K16 /0
0 I0_L12P_0 J16 /0
0 I0_L13N_0 E17 /0
0 I0_L13P_0 F17 /0
0 I0_L14N_0 A20 /0
0 I0_L14P_0O/VREF_0 B20 VREF

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

FG676

Bank Pin Name Ball Type
0 I0_L15N_0 A19 I/0
0 I0_L15P_0 B19 I/O
0 I0_L16N_0 H15 I/O
0 10_L16P_0 G15 I/0
0 I0_L17N_0 Cc18 I/O
0 I0_L17P_0 D18 I/O
0 I0_L18N_0 A18 I/0
0 I0_L18P_0 B18 I/O
0 I0_L19N_0 B17 I/O
0 I0_L19P_0 c17 I/0
0 I0_L20N_0/VREF_0 E15 VREF
0 10_L20P_0 F15 I/O
0 I0_L21N_0 C16 I/0
0 I0_L21P_0 D17 I/O
0 I0_L22N_0 C15 I/O
0 I0_L22P_0 D16 I/0
0 I0_L23N_0 A15 I/O
0 I0_L23P_0 B15 I/O
0 I0_L24N_0 F14 I/0
0 10_L24P_0 E14 I/0
0 I0_L25N_0/GCLK5 J14 GCLK
0 10_L25P_0/GCLK4 K14 GCLK
0 10_L26N_0/GCLK7 A4 GCLK
0 I0_L26P_0/GCLK6 B14 GCLK
0 10_L27N_0/GCLK9 G13 GCLK
0 10_L27P_0/GCLK8 F13 GCLK
0 10_L28N_0/GCLK11 C13 GCLK
0 10_L28P_0/GCLK10 B13 GCLK
0 I0_L29N_0 B12 I/0
0 I0_L29P_0 A12 I/O
0 I0_L30N_0 c12 I/O
0 10_L30P_0 D13 I/0
0 I0_L31N_O F12 I/O
0 10_L31P_0 E12 I/O
0 10_L32N_0/VREF_0 D11 VREF
0 10_L32P_0 C11 I/O
0 I0_L33N_0 B10 I/0
0 10_L33P_0 A10 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_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
3 I0_L30P_3 N5 I/O 3 10_L52P_3 W3 I/O
3 I0_L31N_3 N2 I/0 3 10_L53N_3 Y2 I/0
3 I0_L31P_3 N1 I/O 3 10_L53P_3 Y1 I/O
3 10_L32N_3/LHCLK1 N7 LHCLK 3 I0_L55N_3 AA3 I/O
3 10_L32P_3/LHCLKO N6 LHCLK 3 10_L55P_3 AA2 I/O
3 I0_L33N_3/IRDY2/LHCLK3 P2 LHCLK 3 I0_L56N_3 us I/O
3 10_L33P_3/LHCLK2 P1 LHCLK 3 10_L56P_3 u7 I/O
3 10_L34N_3/LHCLK5 P3 LHCLK 3 I0_L57N_3 Y6 I/0
3 10_L34P_3/LHCLK4 P4 LHCLK 3 10_L57P_3 Y5 I/O
3 10_L35N_3/LHCLK? P10 LHCLK 3 I0_L59N_3 V6 I/O
3 10_L35P_3/TRDY2/LHCLK6 N9 LHCLK 3 10_L59P_3 V7 I/O
3 10_L36N_3 R2 I/O 3 I0_L60N_3 AC1 I/O
3 10_L36P_3/VREF_3 R1 VREF 3 I0_L60P_3 AB1 I/O
3 I0_L37N_3 R4 I/0 3 I0_L61N_3 V8 I/0
3 I0_L37P_3 R3 I/O 3 I0_L61P_3 U9 I/O
3 10_L38N_3 T4 I/O 3 I0_L63N_3 W6 I/O
3 10_L38P_3 T3 I/0 3 10_L63P_3 W7 I/O
3 I0_L39N_3 P6 I/O 3 I0_L64N_3 AC3 I/O
3 I0_L39P_3 P7 I/O 3 10_L64P_3 AC2 I/O
3 10_L40N_3 R6 I/0 3 I0_L65N_3 AD2 I/O
3 10_L40P_3 R5 I/0 3 10_L65P_3 AD1 I/O
3 10_L41N_3 P9 I/O 3 IP_LO4N_3/VREF_3 C1 VREF
3 10_L41P_3 P8 I/0 3 IP_LO4P_3 Cc2 INPUT
3 10_L42N_3 U4 I/0 3 IP_LO8N_3 D1 INPUT
3 10_L42P_3 T5 I/O 3 IP_LO8P_3 D2 INPUT
3 10_L43N_3 R9 I/0 3 IP_L12N_3/VREF_3 H4 VREF
3 10_L43P_3/VREF_3 R10 VREF 3 IP_L12P_3 G5 INPUT
3 10_L44N_3 U2 I/O 3 IP_L16N_3 G1 INPUT
3 10_L44P_3 Ut I/0 3 IP_L16P_3 G2 INPUT
3 10_L45N_3 R7 I/0 3 IP_L20N_3/VREF_3 J2 VREF
3 I0_L45P_3 R8 I/O 3 IP_L20P_3 J3 INPUT
3 10_L47N_3 V2 I/0 3 IP_L24N_3 K1 INPUT
3 10_L47P_3 V1 I/0 3 IP_L24P_3 J1 INPUT
3 10_L48N_3 T9 I/O 3 IP_L46N_3 V4 INPUT
3 10_L48P_3 T10 I/0 3 IP_L46P_3 UK} INPUT
3 10_L49N_3 V5 I/0 3 IP_L50N_3/VREF_3 w2 VREF
3 10_L49P_3 us I/O 3 IP_L50P_3 Wi1 INPUT
3 I0_L51N_3 ue I/0 3 IP_L54N_3 Y4 INPUT
3 I0_L51P_3 T7 I/0 3 IP_L54P_3 Y3 INPUT
3 I0_L52N_3 W4 I/O 3 IP_L58N_3/VREF_3 AA5 VREF
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