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& XILINX. Spartan-3AN FPGA Family: Introduction and Ordering Information

Package Marking

Figure 3 provides a top marking example for Spartan-3AN The “5¢” and “41” Speed Grade/Temperature Range part

FPGAs in the quad-flat packages. Figure 4 shows the top combinations may be dual marked as “5C/41”. Devices
marking for Spartan-3AN FPGAs in BGA packages. The with the dual mark can be used as either -5C or -41 devices.
markings for the BGA packages are nearly identical to those Devices with a single mark are only guaranteed for the

for the quad-flat packages, except that the marking is marked speed grade and temperature range.

rotated with respect to the ball A1 indicator.

Mask Revision Code

IR AR AR AR Fabrication Code

= Process Technology
Device Type 2
Package TQG144AGQ0725 <= Date Code
D1234567A =
Speed Grade EE Lot Code
Temperature Range %g
Pin P1 DS557-1_02_080107

Figure 3: Spartan-3AN FPGA QFP Package Marking Example

BGA Ball AT > ~ Mask Revision Code
o ® d
a XX"-INX || Fabrication Code
SPARTAN ||l Process Code
Device Type XC3S200
Package FTG256 AGQO0725 Date Code
D1234567A
4C ™ Lot Code
Speed Grade ! ]
Temperature Range N /

DS557-1_03_080107

Figure 4: Spartan-3AN FPGA BGA Package Marking Example
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

General DC Characteristics for I/0 Pins

Table 11: General DC Characteristics of User I/O, Dual-Purpose, and Dedicated Pins

Symbol Description Test Conditions Min Typ Max | Units
IL(2) Leakage current at User I/O, Driver is in a high-impedance state, -10 - +10 A
Input-only, Dual-Purpose, and VN = 0V or Voo max, sample-tested
Dedicated pins, FPGA powered
Ihs Leakage current on pins during | All pins except INIT_B, PROG_B, DONE, and JTAG -10 - +10 A
hot socketing, FPGA unpowered | pins when PUDC_B = 1.
INIT_B, PROG_B, DONE, and JTAG pins or other Add Iys + Igpy pA
pins when PUDC_B = 0.
Irpu® | Current through pull-up resistor Vin=GND Veco o Vecaux = -151 | =315 | =710 | pA
at User /O, Dual-Purpose, 3.0V to 3.6V
Input-only, and Dedicated pins. _
Dedicated pins are powered by Voco =23Vt 27V -82 —182 | 437 HA
Veeaux- Vego = 1.7V to 1.9V -36 | -88 | -226 | pA
Veco = 1.4V to 1.6V -22 -56 -148 pA
Voco=1.14Vto 1.26V | —11 -31 -83 | pA
Rpy® | Equivalent pull-up resistor value Vin=GND Veco = 3.0V to 3.6V 5.1 114 | 239 | kQ
at User /O, Dual-Purpose,
Input-only, and Dedicated pins Vcco=2.3Vio 2.7V 6.2 14.8 33.1 kQ
(based on Igpy per Note 3) Vcco = 1.7V to 1.9V 8.4 216 | 526 | kQ
Vego = 1.4V to 1.6V 108 | 284 | 740 | kQ
Veeo = 1.14V to 1.26V 15.3 411 119.4 kQ
lgpp® | Current through pull-down Vin = Veco Vocaux = 3.0V to 3.6V 167 346 659 pA
resistor at User I/O,
Dual-Purpose, Input-only, and
Dedicated pins
Rpp® | Equivalent pull-down resistor Vecaux = 3.0V to 3.6V Vin = 3.0V to 3.6V 5.5 104 | 208 | kQ
value at User I/O, Dual-Purpose,
Input-only, and Dedicated pins Vin=2.3Vio 2.7V 41 7.8 15.7 kQ
(based on Igpp per Note 3) Vin=1.7Vto 1.9V 3.0 5.7 1.1 | kQ
Vin=1.4V to 1.6V 2.7 5.1 9.6 kQ
VN = 1.14V to 1.26V 24 4.5 8.1 kQ
Irer | VReF current per pin All Veeo levels -10 = +10 pA
Cin Input capacitance - - - 10 pF
Rpt | Resistance of optional differential | Vgco =3.3V £ 10% LvDS_33, 90 100 115 Q
termination circuit within a MINI_LVDS_33,
differential 1/0 pair. Not available RSDS_33
on Input-only pairs. Voco = 2.5V + 10% LVDS_25, 90 110 - Q
MINI_LVDS_25,
RSDS_25
Notes:

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

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

3. This parameter is based on characterization. The pull-up resistance Rpy = Vcco / Irpy- The pull-down resistance Rpp = V) / Irpp-
4.  Vgcoaux must be 3.3V on Spartan-3AN FPGAs. Vcayx for Spartan-3A FPGAs can be either 3.3V or 2.5V.
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 15: Recommended Operating Conditions for User I/Os Using Differential Signal Standards (Contd)

i (1) 2
IOSTANDARD Attribute Veco for Drivers Vio Yo
Min (V) | Nom (V) | Max (V) || Min (mV) | Nom (mV) | Max (mV)| Min (V) | Nom (V) | Max (V)
DIFF_SSTL3_lI(®) 3.0 3.3 3.6 100 - - 1.1 - 1.9
Notes:
1. The Vo rails supply only differential output drivers, not input circuits.
2. V|CM must be less than VCCAUX'
3. These true differential output standards are supported only on FPGA banks 0 and 2. Inputs are unrestricted. See the “Using I/0O Resources”
chapter in UG331.
4. See External Termination Requirements for Differential 1/0, page 22.
5. LVPECL is supported on inputs only, not outputs. Requires Vocayx = 3.3V £ 10%.
6. LVPECL_33 maximum VlCM = VCCAUX - (VlD / 2)
7. Requires VCCAUX =3.3V + 10% for inputs. (VCCAUX —300 mV) < V|CM < (VCCAUX -37 mV)
8. VRer inputs are used for the DIFF_SSTL and DIFF_HSTL standards. The Vygp settings are the same as for the single-ended versions in
Table 13. Other differential standards do not use Vgegr
9. These higher-drive output standards are supported only on FPGA banks 1 and 3. Inputs are unrestricted. See the “Using I/O Resources”

chapter in UG331.

Differential Output Pairs

V
OouUTP
] X P Differential
Internal : v X N 1/0 Pair Pins
Logic s i YOUTN
Vourn Von
50% === XK=} Vob
Voure >< T >< v
oL
Voewm
GND level

\ +V
Vocm = Output common mode voltage = _OUTP_ "OUTN

Vop = Output differential voltage = |Voute - Voutn
Von = Output voltage indicating a High logic level

Vo = Output voltage indicating a Low logic IevelDSSzg_s_H_082810

Figure 7: Differential Output Voltages
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& XILINX.

Spartan-3AN FPGA Family: DC and Switching Characteristics

External Termination Requirements for Differential I/O

LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

Bank 0 and 2 Any Bank
Bank 0 Bank 0
- ™ jve)
1/4th of Bourns | £ 3] NoVcco Restrictions
Part Number |2 2| LvDS_33,LvDS_25,
Bank2 Zo=50Q CAT16-PT4F4 KBank2 MINI_LVDS_33,
1 L]

MINI_LVDS_25,

Vcco=3.3V Vcco=2.5V RSDS_33, RSDS 25,

VDS 35 VDS 75, PPDS_33, PPDS_25
MINI_LVDS_33, MINI_LVDS_25, —|

RSDS_33, RSDS_25,

PPDS_33 PPDS_25

DIFF_TERM=No
a) Input-only Differential Pairs or Pairs not Using DIFF_TERM=Yes Constraint

Zo =50Q Vcco=3.3V Vcco=2.5V
p LVDS_33, LVDS_25,

Vcco=3.3V Vcco=2.5V ), M‘;ﬂg‘g@s—” M{Q,ND%‘;?SJS«

LVDS_33, LVDS_25, PPDS_33 PPDS_25

MINI_LVDS_33, MINI_LVDS_25, -

RSDS_33, RSDS_25, Zg = 50Q

PPDS_33 PPDS_25 (

).

DIFF_TERM=Yes
b) Differential Pairs Using DIFF_TERM=Yes Constraint

DS529-3_09_080307

Figure 8: External Input Termination for LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards
BLVDS_25 I/O Standard

Any Bank

Any Bank
Bank 0 Bank 0
2 g 1/4th of Bourns 1/4th of Bourns |2 2
5 2 Part Number Part Number |& 2
Bank2 - GATIGLVaRt2 CATISPT4R4 |feanic
Vcco =25V | 1650 1 Zp=50Q ! 1 No Vcco Requirement
1 1 1

BLVDS_25

DS529-3_07_080307

Figure 9: External Output and Input Termination Resistors for BLVDS_25 I/O Standard
TMDS_33 I/O Standard

Bank 0 and 2 Any Bank
Bank 0 Bank 0
3.3V g8
SR, & Z
Bank 2 50Q 50Q Bank 2
Vcco = 3.3V Vcecaux = 3.3V
— TMDS_33
D S

DVI/HDMI cable

DS529-3_08_020107

Figure 10: External Input Resistors Required for TMDS_33 I/O Standard
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

Pin-to-Pin Setup and Hold Times
Table 22: Pin-to-Pin Setup and Hold Times for the 0B Input Path (System Synchronous)

Speed Grade
Symbol Description Conditions Device -5 -4 Units
Min Min
Setup Times
TpspcMm When writing to the Input LVCMOS25(2), XC3S50AN 2.45 2.68 ns
Flip-Flop (IFF), the time from the | IFD_DELAY_VALUE =0,
setup of data at the Input pinto | with DCM(4) XC3S200AN 2.59 2.84 ns
the active transition at a Global XC3S400AN 2.38 2.68 ns
Clock pin. The DCM is in use. No
|nput De|ay is programmed_ XC3S700AN 2.38 2.57 ns
XC3S1400AN 1.91 217 ns
TpsrD When writing to IFF, the time from | LVCMOS25(2), XC3S50AN 2.55 2.76 ns
the setup of data at the Input pin | IFD_DELAY_VALUE =5,
to an active transition at the without DCM XC35200AN 2.32 2.76 ns
Global Clock pin. The DCM is not XC3S400AN 221 2.60 ns
in use. The Input Delay is
programmed_ XC3S700AN 2.28 2.63 ns
XC3S1400AN 2.33 2.41 ns
Hold Times
TeHDCM When writing to IFF, the time from | LVCMOS25(), XC3S50AN -0.36 -0.36 ns
the active transition at the Global | IFD_DELAY_VALUE = 0,
Clock pin to the point when data | with DCM®) XC35200AN —0.52 —0.52 ns
must be held at the Input pin. The XC3S400AN -0.33 —0.29 ns
DCM is in use. No Input Delay is
programmed_ XC3S700AN -0.17 -0.12 ns
XC3S1400AN -0.07 0.00 ns
TrHFD When writing to IFF, the time from | LVCMOS25(3), XC3S50AN -0.63 -0.58 ns
the active transition at the Global | IFD_DELAY_VALUE =5,
Clock pin to the point when data | without DCM XC35200AN —0.56 —0.56 ns
must be held at the Input pin. The XC3S400AN —0.42 —0.42 ns
DCM is not in use. The Input
De|ay is programmed_ XC3S700AN -0.80 —-0.75 ns
XC3S1400AN —-0.69 —-0.69 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 and Table 13.

2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data
Input. If this is true of the Global Clock Input, subtract the appropriate adjustment from Table 26. If this is true of the data Input, add the
appropriate Input adjustment from the same table.

3. This hold time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data
Input. If this is true of the Global Clock Input, add the appropriate Input adjustment from Table 26. If this is true of the data Input, subtract the
appropriate Input adjustment from the same table. When the hold time is negative, it is possible to change the data before the clock’s active

edge.

4. DCM output jitter is included in all measurements.
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& XILINX.

Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 23: Setup and Hold Times for the 0B Input Path (Contd)

Speed Grade

Symbol Description Conditions DIIEIT_[I)\V_ Device -5 -4 Units
VALUE Min Min
TioickPD Time from the active transition at the LVCMOS25() 1 XC3S400AN -1.12 -1.12 ns
lo he point whore Gata must 66 hold 2 70 | 70 | ns
at the Input pin. The Input Delay is 3 —2.08 —2.08 ns
programmed.
4 —2.38 —2.38 ns
5 —2.23 —2.23 ns
6 —2.69 —2.69 ns
7 -3.08 —-3.08 ns
8 -3.35 -3.35 ns
1 XC3S700AN -1.67 -1.67 ns
2 -2.27 -2.27 ns
3 -2.59 -2.59 ns
4 —2.92 -2.92 ns
5 -2.89 -2.89 ns
6 -3.22 -3.22 ns
7 -3.52 -3.52 ns
8 -3.81 -3.81 ns
1 XC3S1400AN | -1.60 -1.60 ns
2 -2.06 -2.06 ns
3 —2.46 —2.46 ns
4 —2.86 —2.86 ns
5 —2.88 —2.88 ns
6 -3.24 -3.24 ns
7 -3.55 -3.55 ns
8 -3.89 -3.89 ns
Set/Reset Pulse Width
TrrPw_10B Minimum pulse width to SR control - - All 1.33 1.61 ns
input on 1OB
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 and Table 13.

2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, add the
appropriate Input adjustment from Table 26.

3. These hold times require adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, subtract
the appropriate Input adjustment from Table 26. When the hold time is negative, it is possible to change the data before the clock’s active

edge.

Table 24: Sample Window (Source Synchronous)

Symbol Description Maximum Units
Tsamp | Setup and hold The input capture sample window value is highly specific to a particular application, device, ps
capture window of package, 1/0O standard, I/O placement, DCM usage, and clock buffer. Please consult the
an 10B flip-flop. appropriate Xilinx Answer Record for application-specific values.
* Answer Record 30879
DS557 (v4.1) April 1, 2011 www.xilinx.com
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& XILINX.

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

Table 29: Output Timing Adjustments for IOB (Cont'd) Table 29: Output Timing Adjustments for IOB (Cont'd)
Convert Output Time from Add the Convert Output Time from Add the
LVCMOS25 with 12 mA Drive | Adjustment Below LVCMOS25 with 12 mA Drive | Adjustment Below
(IOSTANDARD) 5 -4 (IOSTANDARD) 5 -4
LVCMOS25 Slow 2mA 5.33 5.33 ns LVCMOS18 Slow 2mA 4.48 4.48 ns
4 mA 2.81 2.81 ns 4 mA 3.69 3.69 ns
6 mA 2.82 2.82 ns 6 mA 2.91 2.91 ns
8 mA 1.14 1.14 ns 8 mA 1.99 1.99 ns
12 mA 1.10 1.10 ns 12 mA 1.57 1.57 ns
16 mA 0.83 0.83 ns 16 mA 1.19 1.19 ns
24mA | 2260 2260 | ns Fast | 2mA 3.96 3.96 ns
Fast 2mA 4.36 4.36 ns 4 mA 2.57 2.57 ns
4 mA 1.76 1.76 ns 6 mA 1.90 1.90 ns
6 mA 1.25 1.25 ns 8 mA 1.06 1.06 ns
8 mA 0.38 0.38 ns 12 mA 0.83 0.83 ns
12 mA 0 0 ns 16 mA 0.63 0.63 ns
16 mA 0.01 0.01 ns QuietlO | 2mA 24.97 24.97 ns
24 mA 0.01 0.01 ns 4 mA 24.97 24.97 ns
QuietlO | 2mA 25.92 25.92 ns 6 mA 24.08 24.08 ns
4 mA 25.92 25.92 ns 8 mA 16.43 16.43 ns
6 mA 25.92 25.92 ns 12 mA 14.52 14.52 ns
8 mA 15.57 15.57 ns 16 mA 13.41 13.41 ns
12 mA 15.59 15.59 ns LVCMOS15 Slow 2mA 5.82 5.82 ns
16 mA 14.27 14.27 ns 4 mA 3.97 3.97 ns
24 mA 11.37 11.37 ns 6 mA 3.21 3.21 ns
8 mA 2.53 2.53 ns
12 mA 2.06 2.06 ns
Fast 2mA 5.23 5.23 ns
4 mA 3.05 3.05 ns
6 mA 1.95 1.95 ns
8 mA 1.60 1.60 ns
12 mA 1.30 1.30 ns
QuietlO | 2mA 34.11 34.11 ns
4 mA 25.66 25.66 ns
6 mA 24.64 24.64 ns
8 mA 22.06 22.06 ns
12mA | 20.64 20.64 ns
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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.
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Table 58: Configuration Timing Requirements for Attached SPI Serial Flash

Symbol Description Requirement Units
Tces SPI serial Flash PROM chip-select time Tees < Tweeri— Teco ns
Tpsu SPI serial Flash PROM data input setup time T < T T ns

DSU = "MccL1~ 'cco
T SPI serial Flash PROM data input hold time ns
or Ton = TuccHt
T SPI serial Flash PROM data clock-to-output time ns
v P Ty < Tucern— Toce
fc orfr Maximum SPI serial Flash PROM clock frequency (also depends on 1 MHz
specific read command used) fo 2 T
CCLKn(min)
Notes:

1. These requirements are for successful FPGA configuration in SPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.
2. Subtract additional printed circuit board routing delay as required by the application.

Byte Peripheral Interface (BPI) Configuration Timing

PROG_B
(Input)

Pl{ﬂgﬁtl)a XXXXXXXX PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.

M[2:0] Mode input pins M[2:0] are sampled when INIT_B goes High. After this point,
! .t XXXXXXX)( <0:1:0> ){XXXXXX eee input values do not matter until DONE goes High, at which point the mode pins
(Input) become user-1/O pins.

T >l Tinmm
INIT_B *
Open-Drai ; ; ; ; ; \
(Open-Drain) N — 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.
LDC[2:0] )‘\/_
9
HDC 7
$
Cso_B ¢ New ConfigRate active
T\nimaoor Tecik TecLkn
7 Teowks
CCLK 3 3( / / / \

Tcco
A[25:0] \< 000_0000 000 0001 x Address %AddressXAddressx
Avovj Toce Teep
(Il:)n[;u(t))] \< Byte 0 X Byte 1 eee Data Data Data Data

Shaded values indicate specifications on attached parallel NOR Flash PROM.

DS557-3_16_032009

Figure 17: Waveforms for Byte-wide Peripheral Interface (BPIl) Configuration
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Mechanical Drawings

Detailed mechanical drawings for each package type are available from the Xilinx website at the specified location in
Table 66.

Material Declaration Data Sheets (MDDS) are also available on the Xilinx website for each package.

Table 66: Xilinx Package Documentation

Package Drawing MDDS
TQ144 Package Drawing PK169_TQ144
TQG144 PK461_TQG144
FT256 Package Drawing PK158_FT256
FTG256 PK424_FTG256
FG400 Package Drawing PK182_FG400
FGG400 PK108_FGG400
FG484 Package Drawing PK183_FG484
FGG484 PK110_FGG484
FG676 Package Drawing PK155_FG676
FGG676 PK394_FGG676

Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power
consumed by a Spartan-3AN FPGA is reported using either the XPower Power Estimator or the XPower Analyzer calculator
integrated in the Xilinx® ISE® development software. Table 67 provides the thermal characteristics for the various
Spartan-3AN FPGA packages. This information is also available using the Thermal Query tool at
http://www.xilinx.com/cgi-bin/thermal/thermal.pl.

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

Table 67: Spartan-3AN FPGA Package Thermal Characteristics

Junction-to-Ambient (0,,)
Device Package(!) Junction-to-Case | Junction-to-Board at Different Air Flows Units
(64c) (648) Still Air
(0 LFM) 250 LFM | 500 LFM | 750 LFM

XC3S50AN TQG144 13.4 32.8 38.9 32.8 32.5 31.7 °C/Watt

FTG256 °C/Watt
XC3S200AN FTG256 7.4 23.3 29.0 23.8 23.0 22.3 °C/Watt

FTG256 °C/Watt
XC3S400AN

FGG400 6.2 12.9 22.5 16.7 15.6 15.0 °C/Watt
XC3S700AN FGG484 5.3 115 19.4 15.0 13.9 13.4 °C/Watt

FGG484 °C/Watt
XC3S1400AN

FGG676 4.3 10.9 17.7 13.7 12.6 12.1 °C/Watt
Notes:

1. Thermal characteristics are similar for leaded (non-Pb-free) packages.
2. Use the Thermal Query tool at http://www.xilinx.com/cgi-bin/thermal/thermal.pl for specific device information.
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TQG144: 144-lead Thin Quad Flat Package
The XC3S50AN is available in the 144-lead thin quad flat package, TQG144.

Table 68 lists all the package pins. They are sorted by bank number and then by pin name. Pins that form a differential I/O
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).
The XC3S50AN does not support the address output pins for the Byte-wide Peripheral Interface (BPI) configuration mode.

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 68: Spartan-3AN TQG144 Pinout Table 68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type Bank Pin Name Pin Type
0 100 P142 /0 1 |0_L02P_1/LDCH P75 DUAL
0 IO_LO1N_O P111 /0 1 IO_LO3N_1 P84 1’0
0 I0_LO1P_0 P110 1/0 1 IO_LO3P_1 P82 1’0
0 I0_LO2N_0 P113 I/O 1 10_LO04N_1/RHCLK1 P85 RHCLK
0 I0_LO02P_0/VREF_0 P112 VREF 1 I0_L04P_1/RHCLKO P83 RHCLK
0 I0_LO3N_O P117 /O 1 I0O_LO5N_1/TRDY1/RHCLK3 | P88 RHCLK
0 I0_LO3P_0 P115 I/O 1 I0_LO5P_1/RHCLK2 P87 RHCLK
0 I0_LO4N_0 P116 /O 1 |O_LOBN_1/RHCLK5 P92 RHCLK
0 10_L04P_0 P114 /0 1 I0_L06P_1/RHCLK4 P90 RHCLK
0 I0_LO5N_0O P121 I/O 1 I0_LO7N_1/RHCLK?7 P93 RHCLK
0 IO_LO5P_0 P120 o) 1 IO_LO7P_1/IRDY1/RHCLK6 | P91 RHCLK
0 IO_LOB6N_0/GCLK5 P126 GCLK 1 IO_LO8N_1 P98 e
0 |0_LO6P_0/GCLK4 P124 GCLK 1 IO_LO8P_1 P96 1’0
0 I0_LO7N_0/GCLK7 P127 GCLK 1 IO_LOIN_1 P101 1’0
0 I0_LO7P_0/GCLK6 P125 GCLK 1 IO_LO9P_1 P99 1’0
0 I0_LO8N_0/GCLK9 P131 GCLK 1 IO_L10N_1 P104 1’0
0 IO_LO8P_0/GCLKS P129 GCLK 1 IO_L10P_1 P102 e
0 IO_LO9N_0/GCLK11 P132 GCLK 1 IO_L11N_1 P105 e
0 I0_LO9P_0/GCLK10 P130 GCLK 1 IO_L11P_1 P103 e
0 I0_L10ON_O P135 I/0 1 IP_1/VREF_1 P80 VREF
0 I0_L10P_0 P134 /0 1 IP_1/VREF_1 P97 VREF
0 IO_L11N_0O P139 I/O 1 VCCO_1 P86 VCCO
0 I0_L11P_0 P138 1/0 1 VCCO_1 P95 VCCO
0 I0_L12N_0/PUDC_B P143 DUAL 2 I0_2/MOSI/CSI_B P62 DUAL
0 IO_L12P_0/VREF_0 P141 VREF 2 IO_LOTN_2/MO P38 DUAL
0 IP_O P140 INPUT 2 I0_LO1P_2/M1 P37 DUAL
0 IP_O/VREF_0 P123 VREF 2 I0O_LO2N_2/CSO_B P41 DUAL
0 VCCO_0 P119 VCCO 2 |O_LO2P_2/M2 P39 DUAL
0 VCCO_ 0 P136 VCCO 2 I0_LO3N_2/VSH P44 DUAL
1 10_1 P79 /O 2 |O_LO3P_2/RDWR_B P42 DUAL
1 IO_LO1N_1/LDC2 P78 DUAL 2 IO_LO4N_2/VS0 P45 DUAL
1 I0_LO1P_1/HDC P76 DUAL 2 IO_L04P_2/VS2 P43 DUAL
1 I0_LO2N_1/LDCO P77 DUAL 2 IO_LO5SN_2/D7 P48 DUAL
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Table 68: Spartan-3AN TQG144 Pinout (Contd)

Table 68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type Bank Pin Name Pin Type
2 I0_L0O5P_2 P46 I/0 3 IO_L11N_3 P30 /0
2 I0_LO6N_2/D6 P49 DUAL 3 IO_L11P_3 P28 I/0
2 I0_L06P_2 P47 I/0 3 I0_L12N_3 P32 I/0
2 10_LO7N_2/D4 P51 DUAL 3 I0_L12P_3 P31 I/0
2 10_LO07P_2/D5 P50 DUAL 3 IP_L13N_3/VREF_3 P35 VREF
2 I0_LO8N_2/GCLK15 P55 GCLK 3 IP_L13P_3 P33 INPUT
2 10_L08P_2/GCLK14 P54 GCLK 3 VCCO_3 P14 VCCO
2 10_LO9N_2/GCLK1 P59 GCLK 3 VCCO_3 P23 VCCO
2 10_L09P_2/GCLKO P57 GCLK GND GND P9 GND
2 I0_L10N_2/GCLK3 P60 GCLK GND GND P17 GND
2 10_L10P_2/GCLK2 P58 GCLK GND GND P26 GND
2 I0_L11N_2/DOUT P64 DUAL GND GND P34 GND
2 10_L11P_2/AWAKE P63 |PWR MGMT GND GND P56 GND
2 10_L12N_2/D3 P68 DUAL GND GND P65 GND
2 I0_L12P_2/INIT_B P67 DUAL GND GND P81 GND
2 I0_L13N_2/D0/DIN/MISO P71 DUAL GND GND P89 GND
2 I0_L13P_2/D2 P69 DUAL GND GND P100 GND
2 10_L14N_2/CCLK P72 DUAL GND GND P106 GND
2 10_L14P_2/D1 P70 DUAL GND GND P118 GND
2 IP_2/VREF_2 P53 VREF GND GND P128 GND
2 VCCO_2 P40 VCCO GND GND P137 GND
2 VCCO_2 P61 VCCO VCCAUX | SUSPEND P74 |PWR MGMT
3 I0_LO1N_3 P6 I/0 VCCAUX | DONE P73 CONFIG
3 I0_LO1P_3 P4 I/O VCCAUX | PROG_B P144 CONFIG
3 I0_LO2N_3 P5 I/0 VCCAUX | TCK P109 JTAG
3 10_L02P_3 P3 I/0 VCCAUX | TDI P2 JTAG
3 I0_LO3N_3 P8 I/0 VCCAUX | TDO P107 JTAG
3 I0_LO3P_3 P7 I/0 VCCAUX | TMS P1 JTAG
3 I0_L04N_3/VREF_3 P11 VREF VCCAUX | VCCAUX P36 VCCAUX
3 10_L04P_3 P10 I/0 VCCAUX | VCCAUX P66 VCCAUX
3 10_LO5N_3/LHCLK1 P13 LHCLK VCCAUX | VCCAUX P108 VCCAUX
3 10_LO5P_3/LHCLKO P12 LHCLK VCCAUX | VCCAUX P133 VCCAUX
3 I0_LO6N_3/IRDY2/LHCLKS P16 LHCLK VCCINT | VCCINT P22 VCCINT
3 10_LO6P_3/LHCLK2 P15 LHCLK VCCINT | VCCINT P52 VCCINT
3 10_LO7N_3/LHCLK5 P20 LHCLK VCCINT |VCCINT P94 VCCINT
3 I0_LO07P_3/LHCLK4 P18 LHCLK VCCINT | VCCINT P122 VCCINT
3 10_LO8N_3/LHCLK?7 P21 LHCLK
3 10_L08P_3/TRDY2/LHCLK6 P19 LHCLK
3 I0_LO9N_3 P25 I/O
3 I0_L09P_3 P24 I/0
3 I0_L10N_3 P29 I/O
3 I0_L10P_3 P27 I/0
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User I/Os by Bank

Table 69 indicates how the 108 available user-I/O pins are distributed between the four I/0O banks on the TQG144 package.
The AWAKE pin is counted as a dual-purpose /0.

Table 69: User I/0s Per Bank for the XC3S50AN in the TQG144 Package

All Possible I/0 Pins by Type
Package /O Bank | Maximum I/Os v yp
Edge /o INPUT DUAL VREF
Top 0 27 14 1 1 3 8
Right 1 25 11 0 4 2 8
Bottom 2 30 2 0 21 1 6
Left 3 26 15 1 0 2 8

Footprint Migration Differences

The XC3S50AN FPGA is the only Spartan-3AN device offered in the TQG144 package. The XC3S50AN FPGA is pin

compatible with the Spartan-3A XC3S50A FPGA in the TQ(G)144 package, although the Spartan-3A FPGA requires an
external configuration source.
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Table 70: Spartan-3AN FTG256 Pinout (XC3S50AN, XC3S200AN, XC3S400AN) (Cont'd)

Bank XC3S50AN Pin Name XC3S200AN/XC3S400AN Pin Name FTG256 Ball Type
0 N.C. I0_L14N_O/VREF_O E7 VREF
0 N.C. I0_L14P_0 F8 1/0
0 I0O_L15N_0 IO_L15N_0 B6 I/O
0 I0_L15P_0 IO_L15P_0 A6 I/0
0 I0_L16N_0 IO_L16N_0 C6 I/O
0 I0_L16P_0 I0_L16P_0 D7 IO
0 I0_L17N_0 IO_L17N_0 C5 I/0
0 I0_L17P_0 IO_L17P_0 A5 I/O
0 I0_L18N_0 IO_L18N_0 B4 I/O
0 I0_L18P_0 I0_L18P_0 A4 IO
0 IO_L19N_0 IO_L19N_0 B3 I/0
0 I0_L19P_0 IO_L19P_0 A3 I/O
0 I0_L20N_0/PUDC_B I0_L20N_0/PUDC_B D5 DUAL
0 I0_L20P_O/VREF_0 I0_L20P_0/VREF_0 C4 VREF
0 IP_0O IP_0O D6 INPUT
0 IP_O IP_0 D12 INPUT
0 IP_0 IP_0 E6 INPUT
0 IP_0O IP_0O F7 INPUT
0 IP_O IP_O F9 INPUT
0 IP_0 IP_0 F10 INPUT
0 IP_O/VREF_O IP_O/VREF_O E9 VREF
0 VCCO_0 VCCO_0 B5 VCCO
0 VCCO_0 VCCO_0 B9 VCCO
0 VCCO_0 VCCO_0 B13 VCCO
0 VCCO_0 VCCO_0 ES8 VCCO
1 IO_LO1N_1/LDC2 IO_LO1N_1/LDC2 N14 DUAL
1 I0_LO1P_1/HDC IO_LO1P_1/HDC N13 DUAL
1 10_LO2N_1/LDCO 10_LO02N_1/LDCO P15 DUAL
1 10_L02P_1/LDCA I0_L02P_1/LDCA R15 DUAL
1 10_LO3N_1 10_LO3N_1/A1 N16 DUAL
1 I0_LO3P_1 10_LO3P_1/A0 P16 DUAL
1 N.C. I0_LO5N_1/VREF_1 M14 VREF
1 N.C. 10_LO5P_1 M13 I/0
1 N.C. 10_LO6N_1/A3 K13 DUAL
1 N.C. 10_LO6P_1/A2 L13 DUAL
1 N.C. 10_LO7N_1/A5 M16 DUAL
1 N.C. I0_LO7P_1/A4 M15 DUAL
1 N.C. I0_LO8N_1/A7 L16 DUAL
1 N.C. 10_L08P_1/A6 L14 DUAL
1 I0_L10N_1 IO_L10ON_1/A9 J13 DUAL
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Table 78: Spartan-3AN FGG484 Pinout (Contd)

Table 78: Spartan-3AN FGG484 Pinout (Cont’d)

FGG484 FGG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 VCCO_2 AA13 VCCO 3 I0_L22N_3/IRDY2/LHCLK3 L1 LHCLK
2 VCCO_2 AA18 VCCO 3 10_L22P_3/LHCLK2 K1 LHCLK
2 VCCO_2 AA5 VCCO 3 10_L24N_3/LHCLK5 M2 LHCLK
2 VCCO_2 AA9 VCCO 3 I0_L24P_3/LHCLK4 M1 LHCLK
2 VCCO_2 ui4 VCCO 3 IO_L25N_3/LHCLK?7 M4 LHCLK
2 VCCO_2 u9 VCCO 3 I0_L25P_3/TRDY2/LHCLK6 M3 LHCLK
3 I0_LO1N_3 D2 I/O 3 IO_L26N_3 N3 I/0
3 I0_LO1P_3 C1 I/O 3 I0_L26P_3/VREF_3 N1 VREF
3 I0_LO2N_3 Cc2 IO 3 I0_L28N_3 P2 IO
3 10_L02P_3 B1 I/0 3 I0_L28P_3 P1 I/0
3 I0_LO3N_3 E4 I/0 3 IO_L29N_3 P5 I/O
3 I0_LO3P_3 D3 I/0 3 I0_L29P_3 P3 I/0
3 I0_LO5N_3 G5 I/0 3 [O_L30N_3 N4 I/0
3 I0_LO5P_3 G6 I/0 3 I0_L30P_3 M5 I/O
3 I0_LO6N_3 E1 I/O 3 I0_L32N_3 R2 IO
3 I0_LO6P_3 D1 I/0 3 I0_L32P_3 R1 I/O
3 I0_LO7N_3 E3 I/0 3 IO_L33N_3 R4 I/O
3 I0_LO7P_3 F4 I/O 3 I0_L33P_3 R3 IO
3 I0_LO8N_3 G4 I/0 3 I0_L34N_3 T4 I/O
3 I0_LO8P_3 F3 I/0 3 I0_L34P_3 R5 I/O
3 I0_LO9N_3 H6 I/0 3 IO_L36N_3 T3 I/0
3 I0_LO9P_3 H5 IO 3 I0_L36P_3/VREF_3 T VREF
3 I0_L10N_3 J5 I/0 3 IO_L37N_3 u2 I/O
3 I0_L10P_3 K6 I/0 3 I0_L37P_3 U1 I/0
3 I0_L12N_3 F1 I/0 3 I0_L38N_3 V3 IO
3 I0_L12P_3 F2 I/0 3 I0_L38P_3 Vi1 I/O
3 I0_L13N_3 G1 I/O 3 I0_L40N_3 us IO
3 I0_L13P_3 G3 I/O 3 I0_L40P_3 T5 I/0
3 I0_L14N_3 H3 I/0 3 IO_L41N_3 u4 I/O
3 I0_L14P_3 H4 IO 3 I0_L41P_3 u3 IO
3 I0_L16N_3 HA1 I/0 3 I0_L42N_3 w2 IO
3 I0_L16P_3 H2 I/O 3 I0_L42P_3 Wi+ I/O
3 I0_L17N_3/VREF_3 Ji VREF 3 I0_L43N_3 W3 IO
3 I0_L17P_3 J3 I/0 3 I0_L43P_3 V4 I/O
3 I0_L18N_3 K4 I/O 3 I0_L44N_3 Y2 I/O
3 I0_L18P_3 K5 I/0 3 I0_L44P_3 Y1 I/0
3 I0_L20N_3 K2 I/0 3 IO_L45N_3 AA2 I/O
3 I0_L20P_3 K3 I/O 3 I0_L45P_3 AA1 I/O
3 10_L21N_3/LHCLK1 L3 LHCLK 3 IP_3/VREF_3 J8 VREF
3 10_L21P_3/LHCLKO L5 LHCLK 3 IP_3/VREF_3 R6 VREF
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Table 78: Spartan-3AN FGG484 Pinout (Contd)

FGG484
Bank Pin Name Ball Type
VCCAUX | DONE Y19 CONFIG
VCCAUX | PROG_B C4 CONFIG
VCCAUX | TCK A21 JTAG
VCCAUX | TDI F5 JTAG
VCCAUX | TDO E19 JTAG
VCCAUX | TMS D4 JTAG
VCCAUX | VCCAUX D12 VCCAUX
VCCAUX | VCCAUX E18 VCCAUX
VCCAUX | VCCAUX E5 VCCAUX
VCCAUX | VCCAUX H11 VCCAUX
VCCAUX | VCCAUX L4 VCCAUX
VCCAUX | VCCAUX M19 VCCAUX
VCCAUX | VCCAUX P11 VCCAUX
VCCAUX | VCCAUX V18 VCCAUX
VCCAUX | VCCAUX V5 VCCAUX
VCCAUX | VCCAUX W11 VCCAUX
VCCINT | VCCINT J10 VCCINT
VCCINT | VCCINT J12 VCCINT
VCCINT | VCCINT K11 VCCINT
VCCINT | VCCINT K13 VCCINT
VCCINT | VCCINT K9 VCCINT
VCCINT | VCCINT L10 VCCINT
VCCINT | VCCINT L12 VCCINT
VCCINT | VCCINT L14 VCCINT
VCCINT | VCCINT M11 VCCINT
VCCINT | VCCINT M13 VCCINT
VCCINT | VCCINT M9 VCCINT
VCCINT | VCCINT N10 VCCINT
VCCINT | VCCINT N12 VCCINT
VCCINT | VCCINT N14 VCCINT
VCCINT | VCCINT P13 VCCINT
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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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Spartan-3AN FPGA Family: Pinout Descriptions

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
2 IO_L15N_2 AC9 I/O 2 I0_L35N_2 u15 I/0
2 I0_L15P_2 AB9 I/O 2 10_L35P_2 V15 I/0
2 IO_L16N_2 W12 I/O 2 10_L36N_2/D1 AE18 DUAL
2 I0_L16P_2 Vi2 I/O 2 10_L36P_2/D2 AF18 DUAL
2 I0_L17N_2/VS2 AA12 DUAL 2 I0_L37N_2 AE19 I/O
2 I0_L17P_2/RDWR_B Y12 DUAL 2 10_L37P_2 AF19 I/O
2 IO_L18N_2 AF8 I/O 2 10_L38N_2 AB16 I/O
2 I0_L18P_2 AES8 I/O 2 10_L38P_2 AC16 I/O
2 IO_L19N_2/VS0 AF9 DUAL 2 I0_L39N_2 AE20 I/O
2 I0_L19P_2/VS1 AE9 DUAL 2 10_L39P_2 AF20 I/O
2 IO_L20N_2 W13 I/O 2 I0_L40N_2 AC19 I/O
2 I0_L20P_2 V13 I/0 2 I0_L40P_2 AD19 I/0
2 I0_L21N_2 AC12 I/O 2 I0_L41N_2 AC20 I/O
2 I0_L21P_2 AB12 I/O 2 I0_L41P_2 AD20 I/O
2 I0_L22N_2/D6 AF10 DUAL 2 I0_L42N_2 u16 I/O
2 I0_L22P_2/D7 AE10 DUAL 2 10_L42P_2 V16 I/O
2 IO_L23N_2 AC11 I/O 2 I0_L43N_2 Y17 I/O
2 I0_L23P_2 AD11 I/O 2 10_L43P_2 AA17 I/O
2 I0_L24N_2/D4 AE12 DUAL 2 10_L44N_2 AD21 I/O
2 I0_L24P_2/D5 AF12 DUAL 2 10_L44P_2 AE21 I/O
2 I0_L25N_2/GCLK13 Y13 GCLK 2 I0_L45N_2 AC21 I/0
2 I0_L25P_2/GCLK12 AA13 GCLK 2 10_L45P_2 AD22 I/O
2 I0_L26N_2/GCLK15 AE13 GCLK 2 I0_L46N_2 V17 I/0
2 I0_L26P_2/GCLK14 AF13 GCLK 2 10_L46P_2 W17 I/O
2 I0_L27N_2/GCLK1 AA14 GCLK 2 I0_L47N_2 AA18 I/O
2 I0_L27P_2/GCLKO Y14 GCLK 2 I0_L47P_2 AB18 I/O
2 I0_L28N_2/GCLK3 AE14 GCLK 2 10_L48N_2 AE23 I/O
2 I0_L28P_2/GCLK2 AF14 GCLK 2 10_L48P_2 AF23 I/O
2 IO_L29N_2 AC14 I/O 2 I0_L51N_2 AE25 I/O
2 I0_L29P_2 AD14 I/O 2 10_L51P_2 AF25 I/O
2 I0_L30N_2/MOSI/CSI_B AB15 DUAL 2 10_L52N_2/CCLK AE24 DUAL
2 I0_L30P_2 AC15 I/O 2 10_L52P_2/D0/DIN/MISO AF24 DUAL
2 IO_L31N_2 W15 I/O 2 IP_2 AA19 INPUT
2 I0_L31P_2 Vi4 I/O 2 IP_2 AB13 INPUT
2 I0_L32N_2/DOUT AE15 DUAL 2 IP_2 AB17 INPUT
2 I0_L32P_2/AWAKE AD15 |PWR MGMT 2 IP_2 AB20 INPUT
2 I0_L33N_2 AD17 I/O 2 IP_2 AC7 INPUT
2 I0_L33P_2 AE17 I/O 2 IP_2 AC13 INPUT
2 I0_L34N_2/D3 Y15 DUAL 2 IP_2 AC17 INPUT
2 I0_L34P_2/INIT_B AA15 DUAL 2 IP_2 AC18 INPUT
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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
2 IP_2 AD9 INPUT 3 I0_LO5N_3 K8 I/0
2 IP_2 AD10 INPUT 3 10_L05P_3 K9 I/O
2 IP_2 AD16 INPUT 3 I0_LO6N_3 E4 I/O
2 IP_2 AF2 INPUT 3 10_L06P_3 D3 I/0
2 IP_2 AF7 INPUT 3 I0_LO7N_3 F4 I/O
2 IP_2 Y11 INPUT 3 10_LO7P_3 E3 I/O
2 IP_2/VREF_2 AA9 VREF 3 10_LO9N_3 G4 I/0
2 IP_2/VREF_2 AA20 VREF 3 I0_LO9P_3 F5 I/O
2 IP_2/VREF_2 AB6 VREF 3 I0_L10N_3 H6 I/O
2 IP_2/VREF_2 AB10 VREF 3 I0_L10P_3 J7 I/0
2 IP_2/VREF_2 AC10 VREF 3 I0_L11N_3 F2 I/0
2 IP_2/VREF_2 AD12 VREF 3 I0_L11P_3 E1 I/O
2 IP_2/VREF_2 AF15 VREF 3 I0_L13N_3 J6 I/0
2 IP_2/VREF_2 AF17 VREF 3 I0_L13P_3 K7 I/O
2 IP_2/VREF_2 AF22 VREF 3 I0_L14N_3 F3 I/0
2 IP_2/VREF_2 Y16 VREF 3 10_L14P_3 G3 I/0
2 N.C. AA8 N.C. 3 I0_L15N_3 L9 I/O
2 N.C. AC5 N.C. 3 I0_L15P_3 L10 I/O
2 N.C. AC22 N.C. 3 I0_L17N_3 H1 I/O
2 N.C. AD5 N.C. 3 I0_L17P_3 H2 I/O
2 N.C. Y18 N.C. 3 I0_L18N_3 L7 I/O
2 N.C. Y19 N.C. 3 10_L18P_3 K6 I/0
2 N.C. AD23 N.C. 3 I0_L19N_3 J4 I/O
2 N.C. W18 N.C. 3 I0_L19P_3 J5 I/0
2 N.C. Y8 N.C. 3 10_L21N_3 M9 I/O
2 VCCO_2 AB8 VCCO 3 10_L21P_3 M10 I/O
2 VCCO_2 AB14 VCCO 3 10_L22N_3 K4 I/O
2 VCCO_2 AB19 VCCO 3 10_L22P_3 K5 I/O
2 VCCO_2 AE5 VCCO 3 I0_L23N_3 K2 I/O
2 VCCO_2 AE11 VCCO 3 10_L23P_3 K3 I/0
2 VCCO_2 AE16 VCCO 3 I0_L25N_3 L3 I/O
2 VCCO_2 AE22 VCCO 3 I0_L25P_3 L4 I/O
2 VCCO_2 W11 VCCO 3 10_L26N_3 M7 I/0
2 VCCO_2 W16 VCCO 3 10_L26P_3 M8 I/O
3 IO_LO1N_3 J9 I/O 3 I0_L27N_3 M3 I/O
3 I0_LO1P_3 J8 I/O 3 10_L27P_3 M4 I/O
3 I0_LO2N_3 B1 I/O 3 10_L28N_3 M6 I/O
3 I0_LO2P_3 B2 I/O 3 10_L28P_3 M5 I/O
3 IO_LO3N_3 H7 I/O 3 I0_L29N_3/VREF_3 M1 VREF
3 [0_LO3P_3 G6 I/O 3 10_L29P_3 M2 I/O
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