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Table 9: Differential I/O Standards

i \"/ Volts
?'Igg?rlAsthgc;‘as? For Outputs oo ) For Inputs Vrer for Inputs (Volts)
LDT_25 (ULVDS_25) 25 = =
LVDS_25 25 - —
BLVDS_25 25 = =
LVDSEXT_25 2.5 - —
LVPECL_25 25 - =
RSDS_25 2.5 = =
DIFF_HSTL_Il_18 1.8 - -
DIFF_SSTL2_lI 25 - =

Notes:
1. See Table 10 for a listing of the differential DCI standards.

The need to supply Vger and Voo imposes constraints on which standards can be used in the same bank. See The
Organization of IOBs into Banks section for additional guidelines concerning the use of the Vocg and Vygg lines.

Digitally Controlled Impedance (DCI)

When the round-trip delay of an output signal—i.e., from output to input and back again—exceeds rise and fall times, it is
common practice to add termination resistors to the line carrying the signal. These resistors effectively match the impedance
of a device’s I/0 to the characteristic impedance of the transmission line, thereby preventing reflections that adversely affect
signal integrity. However, with the high I/O counts supported by modern devices, adding resistors requires significantly more
components and board area. Furthermore, for some packages—e.g., ball grid arrays—it may not always be possible to
place resistors close to pins.

DCI answers these concerns by providing two kinds of on-chip terminations: Parallel terminations make use of an integrated
resistor network. Series terminations result from controlling the impedance of output drivers. DCI actively adjusts both
parallel and series terminations to accurately match the characteristic impedance of the transmission line. This adjustment
process compensates for differences in I/O impedance that can result from normal variation in the ambient temperature, the
supply voltage and the manufacturing process. When the output driver turns off, the series termination, by definition,
approaches a very high impedance; in contrast, parallel termination resistors remain at the targeted values.

DCl is available only for certain I/O standards, as listed in Table 10. DCI is selected by applying the appropriate 1/0 standard
extensions to symbols or components. There are five basic ways to configure terminations, as shown in Table 11. The DCI
I/O standard determines which of these terminations is put into effect.

HSTL_I_DCI-, HSTL_III_DCI-, and SSTL2_I_DCI-type outputs do not require the VRN and VRP reference resistors.
Likewise, LVDCI-type inputs do not require the VRN and VRP reference resistors. In a bank without any DCI I/O or a bank
containing non-DCI I/0 and purely HSTL_I_DCI- or HSTL_III_DCI-type outputs, or SSTL2_I_DClI-type outputs or
LVDClI-type inputs, the associated VRN and VRP pins can be used as general-purpose 1/O pins.

The HSLVDCI (High-Speed LVDCI) standard is intended for bidirectional use. The driver is identical to LVDCI, while the input
is identical to HSTL. By using a Vggg-referenced input, HSLVDCI allows greater input sensitivity at the receiver than when
using a single-ended LVCMOS-type receiver.
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Table 11: DCI Terminations

N (1) Signal Standards
Termination Schematic (IOSTANDARD)

' LVDCI_18
R | LVDCI_25
A LVDCI_33
L HSLVDCI_15
I HSLVDCI_18
: HSLVDCI_25
| HSLVDCI_33

Controlled impedance output driver 08B —| —————— 1 LVDCI_15

Controlled output driver with half impedance | A~~~ —— 1 LvDCI_Dv2_15
: LVDCI_Dv2_18
| LVDCI_DV2_25
Iz LVDCI_Dv2_33

Single resistor | =T T T T T T = 1 GTL_DCI

I GTLP_DCI

: HSTL_IIl_DCI@)

| 2o HSTL_llI_DCI_18(2)

HSTL_I_DCI@)
HSTL_|_DCI_18(®)
HSTL_II_DCI_18
DIFF_HSTL_Il_18_DCI
DIFF_SSTL2_Il_DCI
LVDS_25_DCI
LVDSEXT_25_DCI

Split resistors

Split resistors with output driver impedance fixed o LT T T T T Veco SSTL18_I_DCI®)
to 25Q | SSTL2_I_DCI®)
SSTL2_II_DCI

ds099_06e_070903

Notes:

1. The value of R is equivalent to the characteristic impedance of the line connected to the I/O. It is also equal to half the value of RREF for the
DV2 standards and RREF for all other DCI standards.

2.  For DCI using HSTL Classes | and lll, terminations only go into effect at inputs (not at outputs).
3. For DCI using SSTL Class |, the split termination only goes into effect at inputs (not at outputs).
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In contrast, the 144-pin Thin Quad Flat Pack (TQ144) package and the 132-pin Chip-Scale Package (CP132) tie Voo
together internally for the pair of banks on each side of the device. For example, the VccoBank 0 and the Vo Bank 1 lines
are tied together. The interconnected bank-pairs are 0/1, 2/3, 4/5, and 6/7. As a result, Spartan-3 devices in the CP132 and
TQ144 packages support four independent Vo supplies.

Note: The CP132 package is discontinued. See http://www.xilinx.com/support/documentation /spartan-3_customer_notices.htm.

Spartan-3 FPGA Compatibility

Within the Spartan-3 family, all devices are pin-compatible by package. When the need for future logic resources outgrows
the capacity of the Spartan-3 device in current use, a larger device in the same package can serve as a direct replacement.
Larger devices may add extra Vyeg and Vg lines to support a greater number of I/Os. In the larger device, more pins can
convert from user I/Os to Vreg lines. Also, additional Vg lines are bonded out to pins that were “not connected” in the
smaller device. Thus, it is important to plan for future upgrades at the time of the board’s initial design by laying out
connections to the extra pins.

The Spartan-3 family is not pin-compatible with any previous Xilinx FPGA family or with other platforms among the
Spartan-3 Generation FPGAs.

Rules Concerning Banks

When assigning 1/Os to banks, it is important to follow the following V¢ rules:

* Leave no Vo pins unconnected on the FPGA.
* Setall Vg lines associated with the (interconnected) bank to the same voltage level.

* The V¢ levels used by all standards assigned to the 1/0s of the (interconnected) bank(s) must agree. The Xilinx
development software checks for this. Tables 8, 9, and 10 describe how different standards use the V¢ supply.

e Only one of the following standards is allowed on outputs per bank: LVDS, LDT, LVDS_EXT, or RSDS. This restriction is
for the eight banks in each device, even if the Vo levels are shared across banks, as in the CP132 and TQ144
packages.

* If none of the standards assigned to the I/Os of the (interconnected) bank(s) uses V¢, tie all associated Vg lines to
2.5V.

* Ingeneral, apply 2.5V to Vcco Bank 4 from power-on to the end of configuration. Apply the same voltage to Vo Bank
5 during parallel configuration or a Readback operation. For information on how to program the FPGA using 3.3V
signals and power, see the 3.3V-Tolerant Configuration Interface section.

If any of the standards assigned to the Inputs of the bank use Vigg then observe the following additional rules:

* Connect all Vggp pins within the bank to the same voltage level.

* The VRer levels used by all standards assigned to the Inputs of the bank must agree. The Xilinx development software
checks for this. Tables 8 and 10 describe how different standards use the Vggg supply.

If none of the standards assigned to the Inputs of a bank use Vggg for biasing input switching thresholds, all associated Vg
pins function as User I/Os.

Exceptions to Banks Supporting I/O Standards

Bank 5 of any Spartan-3 device in a VQ100, CP132, or TQ144 package does not support DCI signal standards. In this case,
bank 5 has neither VRN nor VRP pins.

Furthermore, banks 4 and 5 of any Spartan-3 device in a VQ100 package do not support signal standards using Vggr (see
Table 8). In this case, the two banks do not have any Vggg pins.
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Interconnect

Interconnect (or routing) passes signals among the various functional elements of Spartan-3 devices. There are four kinds
of interconnect: Long lines, Hex lines, Double lines, and Direct lines.

Long lines connect to one out of every six CLBs (see section [a] of Figure 25). Because of their low capacitance, these lines
are well-suited for carrying high-frequency signals with minimal loading effects (e.g. skew). If all eight Global Clock Inputs
are already committed and there remain additional clock signals to be assigned, Long lines serve as a good alternative.

Hex lines connect one out of every three CLBs (see section [b] of Figure 25). These lines fall between Long lines and Double
lines in terms of capability: Hex lines approach the high-frequency characteristics of Long lines at the same time, offering
greater connectivity.

Double lines connect to every other CLB (see section [c] of Figure 25). Compared to the types of lines already discussed,
Double lines provide a higher degree of flexibility when making connections.

Direct lines afford any CLB direct access to neighboring CLBs (see section [d] of Figure 25). These lines are most often used
to conduct a signal from a "source" CLB to a Double, Hex, or Long line and then from the longer interconnect back to a Direct
line accessing a "destination" CLB.

For more details, refer to the “Using Interconnect’ chapter in UG331.

CLB |eee| CLB CLB |eee| CLB CLB [eee| CLB CLB [eee| CLB CLB [eee| CLB

6 6 6 6 6

DS099-2_19_040103
(a) Long Lines

CLB CLB CLB CLB CLB CLB CLB

DS099-2_20_040103

(b) Hex Lines

CLB |-= CLB »| CLB

CLB |-+— CLB |—»| CLB

CLB > CLB CLB
Y ¢ Y

DS099-2_21_040103
(c) Double Lines CLB |-= CLB » CLB

DS099-2_22_040103

(d) Direct Lines
Figure 25: Types of Interconnect
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I/0 Timing
Table 40: Pin-to-Pin Clock-to-Output Times for the IOB Output Path
Speed Grade
Symbol Description Conditions Device -5 -4 Units
Max(@ | Max®
Clock-to-Output Times
Tickorpcm | When reading from the Output LVCMOS25(3), 12 mA XC3S50 2.04 2.35 ns
=ofive ranstion on the Global Clockpin with DM | XC38200 | 145 | 175 | s
to data appearing at the Output pin. XC3S400 1.45 1.75 ns
The DCM is in use.
XC3S51000 2.07 2.39 ns
XC3S1500 2.05 2.36 ns
XC3S2000 2.03 2.34 ns
XC354000 1.94 2.24 ns
XC3S5000 2.00 2.30 ns
TickoF When reading from OFF, the time from | LVCMOS25(), 12 mA XC3S50 3.70 4.24 ns
Ino actve ansiionon e Global look ouput e Fastslewate, |y caco00 | ase | 446 | s
The DCM is not in use. XC3S400 3.01 4.48 ns
XC3S1000 4.00 4.59 ns
XC3S1500 4.07 4.66 ns
XC3S2000 419 4.80 ns
XC3S4000 4.44 5.09 ns
XC3S5000 4.38 5.02 ns
Notes:

1. The numbers in this table are tested using the methodology presented in Table 48 and are based on the operating conditions set forth in
Table 32 and Table 35.

2. For minimums, use the values reported by the Xilinx timing analyzer.

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

Input adjustment from Table 44. If the latter is true, add the appropriate Output adjustment from Table 47.

4. DCM output jitter is included in all measurements.
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Timing Measurement Methodology

When measuring timing parameters at the programmabile 1/Os, different signal standards call for different test conditions.
Table 48 presents the conditions to use for each standard.

The method for measuring Input timing is as follows: A signal that swings between a Low logic level of V| and a High logic
level of V is applied to the Input under test. Some standards also require the application of a bias voltage to the Vggf pins
of a given bank to properly set the input-switching threshold. The measurement point of the Input signal (V,,) is commonly
located halfway between V| and V.

The Output test setup is shown in Figure 35. A termination voltage V+ is applied to the termination resistor Ry, the other end
of which is connected to the Output. For each standard, Rt and V1 generally take on the standard values recommended for
minimizing signal reflections. If the standard does not ordinarily use terminations (e.g., LVCMOS, LVTTL), then Ry is set to
1MQ to indicate an open connection, and Vy is set to zero. The same measurement point (V) that was used at the Input is
also used at the Output.

V1 (VRer)

FPGA Output
P Rt (RRer)

Vim (VMEAS)

I CL (Crep)

ds099-3_07_012004
Notes:
1. The names shown in parentheses are

used in the IBIS file.
Figure 35: Output Test Setup

Table 48: Test Methods for Timing Measurement at 1/0s

Signal Standard Inputs Outputs Ingltnltt;uatzd
(IOSTANDARD)

Veer(V) | VL(V) | Vh(V) Rr(Q | vr(V) Vi (V)
Single-Ended
GTL 0.8 Vgeg — 0.2 VRer + 0.2 25 1.2 VRer
GTL_DCI 50 1.2
GTLP 1.0 Vgeg — 0.2 VRer + 0.2 25 1.5 VRer
GTLP_DCI 50 1.5
HSLVDCI_15 0.9 Vgeg - 0.5 VRer + 0.5 1M 0 0.75
HSLVDCI_18 0.90
HSLVDCI_25 1.25
HSLVDCI_33 1.65
HSTL_I 0.75 Vgeg - 0.5 VRee + 0.5 50 0.75 VRer
HSTL_I_DCI
HSTL_III 0.90 Vgeg - 0.5 VRee + 0.5 50 15 VRer
HSTL_III_DCI
HSTL_I_18 0.90 Vgeg - 0.5 Vgee + 0.5 50 0.9 VRer
HSTL_I_DCI_18
HSTL_II_18 0.90 Vgeg - 0.5 Vger + 0.5 50 0.9 VREr
HSTL_II_DCI_18
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Table 48: Test Methods for Timing Measurement at 1/0s (Contd)
Signal Standard Inputs Outputs Ing:tt:ua}(:d
(IOSTANDARD)
Vger (V) VL(V) Vi (V) Rt (Q) V1 (V) Vi (V)
HSTL_II_18 1.1 VReg — 0.5 VReg + 0.5 50 1.8 VReF
HSTL_III_DCI_18
LVCMOS12 - 0 1.2 1M 0 0.6
LVCMOS15 - 0 1.5 M 0 0.75
LVDCI_15
LvDCI_Dv2_15
HSLVDCI_15
LVCMOS18 - 0 1.8 1M 0 0.9
LvDCI_18
LVDCI_DV2_18
HSLVDCI_18
LVCMOS25 - 0 2.5 M 0 1.25
LvDCI_25
LvDCI_Dv2_25
HSLVDCI_25
LVCMOS33 - 0 3.3 M 0 1.65
LVDCI_33
LvDCI_Dv2_33
HSLVDCI_33
LVTTL - 0 3.3 1M 1.4
PCI33_3 Rising - Note 3 Note 3 25 0.94
Falling 25 3.3 2.03
SSTL18_| 0.9 Vgeg — 0.5 Vger + 0.5 50 0.9 VRer
SSTL18_I_DCI
SSTL18_II 0.9 VReg — 0.5 VReg + 0.5 50 0.9 VReF
SSTL2._| 1.25 Vger — 0.75 Vger + 0.75 50 1.25 VRer
SSTL2_|_DCI
SSTL2_lI 1.25 Vgee — 0.75 Vgee + 0.75 25 1.25 VRer
SSTL2_1I_DCI 50 1.25
Differential
LDT_25 (ULVDS_25) - Viem=0.125 | Vigy +0.125 60 0.6 Viewm
LVDS_25 - Viem—0.125 | Vioy+0.125 50 1.2 Viem
LvDS_25_DCI N/A N/A
BLVDS_25 - Vicm—0.125 | Vg +0.125 Y 0 Vicm
LVDSEXT_25 - Vicm—0.125 | Vo +0.125 50 1.2 Viem
LVDSEXT_25_DCI N/A N/A
LVPECL_25 - Vicm - 0.3 Vicm + 0.3 1M 0 Viem
RSDS_25 - Vicm — 0.1 Vicm + 0.1 50 1.2 Viem
DIFF_HSTL_II_18 - Vicm - 0.5 Vicm + 0.5 50 1.8 Viem
DIFF_HSTL_II_18_DCI
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Table 52: CLB Distributed RAM Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
Tshcko Time from the active edge at the CLK input to data appearing on = 1.87 = 2.15 ns
the distributed RAM output
Setup Times
Tps Setup time of data at the BX or BY input before the active 0.46 = 0.52 = ns
transition at the CLK input of the distributed RAM
Tas Setup time of the F/G address inputs before the active transition 0.46 — 0.53 — ns
at the CLK input of the distributed RAM
Tws Setup time of the write enable input before the active transition at 0.33 - 0.37 - ns
the CLK input of the distributed RAM
Hold Times
ToH, Tan, Twn | Hold time of the BX, BY data inputs, the F/G address inputs, or 0 - 0 - ns
the write enable input after the active transition at the CLK input
of the distributed RAM
Clock Pulse Width
Twer, TweL | Minimum High or Low pulse width at CLK input 085 | = | o9o7 | - ns
Table 53: CLB Shift Register Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
Treg Time from the active edge at the CLK input to data appearing on = 3.30 = 3.79 ns
the shift register output
Setup Times
TsRLDS Setup time of data at the BX or BY input before the active 0.46 = 0.52 = 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 = 0 = ns
the CLK input of the shift register
Clock Pulse Width
Twers TweL Minimum High or Low pulse width at CLK input 0.85 ‘ = ‘ 0.97 ‘ = ns
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Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power
consumed by a Spartan-3 FPGA is reported using either the XPower Estimator (XPE) or the XPower Analyzer integrated in
the Xilinx ISE development software. Table 86 provides the thermal characteristics for the various Spartan-3 device/package
offerings.

The junction-to-case thermal resistance (8,¢) 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 (8, ,) value reports the
temperature difference per watt between the ambient environment and the junction temperature. The 6 5 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 86: Spartan-3 FPGA Package Thermal Characteristics

. . Junction-to-Ambient (6,,) at Different Air Flows
Package Device nggg?gds Ju::’t‘;'o(g-at:)-B Sl Air | oco )M | S00LFM | 7S0LFM | TS
(0 LFM)

Va(a)100 XC3S50 12.0 - 46.2 38.4 35.8 34.9 °C/Watt
XC3S5200 10.0 - 40.5 33.7 31.3 30.5 °C/Watt
CP(G)132(1) XC3S50 145 32.8 53.0 46.4 44.0 425 °C/Watt
XC3S50 7.6 - 41.0 31.9 27.2 25.6 °C/Watt
TQ(G)144 XC3S5200 6.6 - 34.5 26.9 23.0 21.6 °C/Watt
XC3S400 6.1 - 32.8 255 21.8 20.4 °C/Watt
XC3S50 10.6 - 37.4 27.6 24.4 22,6 °C/Watt
PQ(G)208 XC3S5200 8.6 - 36.2 26.7 23.6 21.9 °C/Watt
XC3S400 7.5 - 35.4 26.1 23.1 21.4 °C/Watt
XC3S200 9.9 22.9 31.7 25.6 245 24.2 °C/Watt
FT(G)256 XC3S5400 7.9 19.0 28.4 22.8 215 21.0 °C/Watt
XC3S1000 5.6 14.7 24.8 19.2 18.0 17.5 °C/Watt
XC3S400 8.9 13.9 24.4 19.0 17.8 17.0 °C/Watt
FG(G)320 XC3S1000 7.8 11.8 22.3 17.0 15.8 15.0 °C/Watt
XC3S1500 6.7 9.8 20.3 15.18 13.8 13.1 °C/Watt

XC3S400 8.4 13.6 20.8 15.1 13.9 13.4 °C/Watt

FG(G)456 XC3S1000 6.4 10.6 19.3 13.4 12.3 11.7 °C/Watt
XC3S1500 4.9 8.3 18.3 12.4 11.2 10.7 °C/Watt

XC352000 3.7 6.5 17.7 11.7 10.5 10.0 °C/Watt

XC3S1000 6.0 10.4 17.9 13.7 12.6 12.0 °C/Watt

XC3S1500 4.9 8.8 16.8 12.4 11.3 10.7 °C/Watt

FG(G)676 XC3S2000 4.1 7.9 15.6 11.1 9.9 9.3 °C/Watt
XC354000 3.6 7.0 15.0 10.5 9.3 8.7 °C/Watt

XC3S5000 3.4 6.3 14.7 10.3 9.1 8.5 °C/Watt

XC3S2000 37 7.0 14.3 10.3 9.3 8.8 °C/Watt

FG(G)900 XC354000 3.3 6.4 13.6 9.7 8.7 8.2 °C/Watt
XC3S5000 2.9 5.9 13.1 9.2 8.1 7.6 °C/Watt
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Table 86: Spartan-3 FPGA Package Thermal Characteristics (Cont’d)

Junction-t Junction-to-B Junction-to-Ambient (6,,) at Different Air Flows
. unction-to- unction-to- .
Package Device il AG Units
9 Case (6,c) | oard (6,5) Still Air | 550 ) FM | 500 LFM | 750 LFM
(0 LFM)

XC3S4000 1.9 - 14.7 11.4 10.1 9.0 °C/Watt
FG(G)1156(1)

XC3S5000 1.9 8.9 14.5 11.3 10.0 8.9 °C/Watt

Notes:

1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

VQ100: 100-lead Very-Thin Quad Flat Package

The XC3S50 and the XC3S200 devices are available in the 100-lead very-thin quad flat package, VQ100. Both devices
share a common footprint for this package as shown in Table 87 and Figure 44.

All the package pins appear in Table 87 and are sorted by bank number, then by pin name. Pairs of 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 earlier.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table
Table 87: VQ100 Package Pinout

XC3S50 vaQ100
Bank XC3S200 Pin Type
Pin Name Number
0 IO_LO1N_0/VRP_O P97 DCI
0 I0_LO1P_O/VRN_O P96 DCI
0 I0_L31N_0 P92 I/O
0 I0_L31P_0O/VREF_0 P91 VREF
0 I0_L32N_0/GCLK7 P90 GCLK
0 I0_L32P_0/GCLK6 P89 GCLK
0 VCCO_0 P94 VCCO
1 10 P81 I/0
1 I0_LO1N_1/VRP_1 P80 DCI
1 I0_LO1P_1/VRN_1 P79 DCI
1 I0_L31N_1/VREF_1 P86 VREF
1 10_L31P_1 P85 I/O
1 I0_L32N_1/GCLK5 P88 GCLK
1 10_L32P_1/GCLK4 P87 GCLK
1 VCCO_1 P83 VCCO
2 IO_LO1N_2/VRP_2 P75 DCI
2 I0_LO1P_2/VRN_2 P74 DCI
2 I0_L21N_2 P72 I/O
2 I0_L21P_2 P71 I/O
2 I0_L24N_2 P68 I/O
2 I0_L24P_2 P67 IO
DS099 (v3.0) October 29, 2012 www.xilinx.com

Product Specification 131


http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS
& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

CP132: 132-Ball Chip-Scale Package

Note: The CP132 and CPG132 packages are discontinued. See
www.Xilinx.com/support/documentation/spartan-3.htm#19600.

The pinout and footprint for the XC3S50 in the 132-ball chip-scale package, CP132, appear in Table 89 and Figure 45.

All the package pins appear in Table 89 and are sorted by bank number, then by pin name. Pins that form a differential 1/O
pair appear together in the table. The table also shows the pin number for each pin and the pin type, as defined earlier.

The CP132 footprint has eight I/O banks. However, the voltage supplies for the two I/O banks along an edge are connected
together internally. Consequently, there are four output voltage supplies, labeled VCCO_TOP, VCCO_RIGHT,
VCCO_BOTTOM, and VCCO_LEFT.

Pinout Table
Table 89: CP132 Package Pinout

Bank XC3S50 Pin Name CBP;ﬁZ Type
0 I0_LOIN_0/VRP_0 A3 DCI
0 I0_LO1P_O/VRN_O C4 DCI
0 I0_L27N_0 C5 I/0
0 I0_L27P_0 B5 1/0
0 IO_L30N_0 B6 I/0
0 I0_L30P_0 A6 I/0
0 IO_L31N_0 C7 1/0
0 I0_L31P_O/VREF_0 B7 VREF
0 I0_L32N_0/GCLK?7 A7 GCLK
0 I0_L32P_0/GCLK6 C8 GCLK
1 I0_LO1N_1/VRP_1 A13 DCI
1 I0_LO1P_1/VRN_1 B13 DCI
1 I0_L27N_1 Ci1 1/0
1 10_L27P_1 A12 I/0
1 I0_L28N_1 A1 1/0
1 10_L28P_1 B11 I/0
1 I0_L31N_1/VREF_1 C9 VREF
1 I0_L31P_1 A10 1/0
1 I0_L32N_1/GCLK5 A8 GCLK
1 I0_L32P_1/GCLK4 A9 GCLK
2 IO_LOIN_2/VRP_2 D12 DCI
2 I0_LO1P_2/VRN_2 C14 DCI
2 I0O_L20N_2 E12 I/0
2 I0_L20P_2 E13 1/0
2 I0_L21N_2 E14 I/0
2 I0_L21P_2 F12 I/O
2 I0_L23N_2/VREF_2 F13 VREF
2 I0_L23P_2 F14 I/0
2 I0_L24N_2 G12 I/O
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Table 93: PQ208 Package Pinout (Contd)

Bank Pin Name o B Names | Number | TYPe
1 I0_L10N_1/VREF_1 I0_L10N_1/VREF_1 P166 VREF
1 I0_L10P_1 I0_L10P_1 P165 I/0
1 1I0_L27N_A1 I0_L27N_A1 P169 I/0
1 10_L27P_1 10_L27P_1 P168 /0
1 IO_L28N_1 IO_L28N_1 P172 1’0
1 10_L28P_1 10_L28P_1 P171 I/0
1 I0_L31N_1/VREF_1 I0_L31N_1/VREF_1 P178 VREF
1 I0_L31P_1 I0_L31P_1 P176 1’0
1 I0_L32N_1/GCLK5 I0_L32N_1/GCLK5 P181 GCLK
1 10_L32P_1/GCLK4 10_L32P_1/GCLK4 P180 GCLK
1 VCCO_1 VCCO_1 P164 VCCO
1 VCCO_1 VCCO_1 P177 VCCO
2 N.C. (®) IO/VREF_2 P154 VREF
2 IO_LO1N_2/VRP_2 IO_LO1N_2/VRP_2 P156 DCI
2 I0_LO1P_2/VRN_2 I0_LO1P_2/VRN_2 P155 DCI
2 I0_L19N_2 I0_L19N_2 P152 /0
2 I0_L19P_2 I0_L19P_2 P150 I/0
2 I0_L20N_2 I0_L20N_2 P149 I/0
2 10_L20P_2 10_L20P_2 P148 /0
2 IO_L21N_2 IO_L21N_2 P147 1’0
2 I0_L21P_2 I0_L21P_2 P146 I/0
2 I0_L22N_2 I0_L22N_2 P144 /0
2 I0_L22P_2 I0_L22P_2 P143 1’0
2 I0_L23N_2/VREF_2 I0_L23N_2/VREF_2 P141 VREF
2 10_L23P_2 10_L23P_2 P140 /0
2 IO_L24N_2 IO_L24N_2 P139 /0
2 I0_L24P_2 I0_L24P_2 P138 I/0
2 N.C. (®) IO_L39N_2 P137 /0
2 N.C. (®) I0_L39P_2 P135 /0
2 I0_L40N_2 I0_L40N_2 P133 I/0
2 10_L40P_2/VREF_2 10_L40P_2/VREF_2 P132 VREF
2 VCCO_2 VCCO_2 P136 VCCO
2 VCCO_2 VCCO_2 P153 VCCO
3 I0_LO1N_3/VRP_3 I0_LO1N_3/VRP_3 P107 DCI
3 I0_LO1P_3/VRN_3 I0_LO1P_3/VRN_3 P106 DCI
3 N.C. (®) IO_L17N_3 P109 1/0
3 N.C. (®) I0_L17P_3/VREF_3 P108 VREF
3 I0_L19N_3 I0_L19N_3 P113 /0
3 I0_L19P_3 I0_L19P_3 P111 I/0
3 I0_L20N_3 I0_L20N_3 P115 /0
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Table 96: FT256 Package Pinout (Cont’d)

Bank XC3S200, )é?:ﬁ:g?é XC3S1000 Fl-\lrﬁrsnebpei I‘n Type
4 10_L28N_4 P11 110
4 I0_L28P_4 R11 I/0
4 I0_L29N_4 M10 1/0
4 10_L29P_4 N10 110
4 I0_L30N_4/D2 P10 DUAL
4 10_L30P_4/D3 R10 DUAL
4 I0_L31N_4/INIT_B N9 DUAL
4 10_L31P_4/DOUT/BUSY P9 DUAL
4 10_L32N_4/GCLK1 R9 GCLK
4 10_L32P_4/GCLKO T9 GCLK
4 VCCO_4 L9 VCCO
4 VCCO_4 L10 VCCO
4 VCCO_4 M9 VCCO
5 10 N5 I/0
5 10 P7 1/0
5 10 T5 I/0
5 IO/VREF_5 T8 VREF
5 I0_LO1N_5/RDWR_B T3 DUAL
5 I0_LO1P_5/CS_B R3 DUAL
5 IO_L10N_5/VRP_5 T4 DCI
5 I0_L10P_5/VRN_5 R4 DCI
5 I0_L27N_5/VREF_5 R5 VREF
5 I0_L27P_5 P5 I/0
5 I0_L28N_5/D6 N6 DUAL
5 10_L28P_5/D7 M6 DUAL
5 I0_L29N_5 R6 I/0
5 I0_L29P_5/VREF_5 P6 VREF
5 I0_L30N_5 N7 110
5 I0_L30P_5 M7 I/0
5 I0_L31N_5/D4 T7 DUAL
5 10_L31P_5/D5 R7 DUAL
5 10_L32N_5/GCLK3 P8 GCLK
5 10_L32P_5/GCLK2 N8 GCLK
5 VCCO_5 L7 VCCO
5 VCCO_5 L8 VCCO
5 VCCO_5 M8 VCCO
6 10 K1 110
6 I0_LO1N_6/VRP_6 R1 DCI
6 I0_LO1P_6/VRN_6 P1 DCI
6 I0_L16N_6 P2 110
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Table 96: FT256 Package Pinout (Cont’d)

Bank XC3S200, );?:ﬁ:?]?é XC3S51000 F"\lrﬁIS:bI:irn Type
7 10_L24P_7 G4 I/0
7 I0_L39N_7 H3 I/0
7 10_L39P_7 H4 I/0
7 I0_L40N_7/VREF_7 H1 VREF
7 10_L40P_7 G1 I/0
7 VCCO_7 G6 VCCO
7 VCCO_7 H5 VCCO
7 VCCO_7 H6 VCCO

N/A GND A1 GND
N/A GND A16 GND
N/A GND B2 GND
N/A GND B9 GND
N/A GND B15 GND
N/A GND F6 GND
N/A GND F11 GND
N/A GND G7 GND
N/A GND G8 GND
N/A GND G9 GND
N/A GND G10 GND
N/A GND H2 GND
N/A GND H7 GND
N/A GND H8 GND
N/A GND H9 GND
N/A GND H10 GND
N/A GND J7 GND
N/A GND J8 GND
N/A GND J9 GND
N/A GND J10 GND
N/A GND J15 GND
N/A GND K7 GND
N/A GND K8 GND
N/A GND K9 GND
N/A GND K10 GND
N/A GND L6 GND
N/A GND L11 GND
N/A GND R2 GND
N/A GND R8 GND
N/A GND R15 GND
N/A GND T1 GND
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User I/Os by Bank

Table 97 indicates how the available user-I/O pins are distributed between the eight 1/0 banks on the FT256 package.
Table 97: User I/0s Per Bank in FT256 Package

All Possible 1/0 Pins by Type
Package Edge /0 Bank | Maximum I/O
/0 DUAL DCI VREF
0 20 13 0 2 3 2
Top
1 20 13 0 2 3 2
2 23 18 0 2 3 0
Right
3 23 18 0 2 3 0
4 21 8 6 2 3 2
Bottom
5 20 7 6 2 3 2
6 23 18 0 2 3 0
Left
7 23 18 0 2 3 0
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Table 98: FG320 Package Pinout (Contd)

Bank XC3S5400, Xlgi?\sl] 22]% XC3S1500 PinFﬁsﬁlOber Type
0 VCCO_0 G9 VCCO
1 10 A1 I/0
1 10 B13 I/0
1 10 D10 I/0
1 IO/VREF_1 A12 VREF
1 IO_LOTN_1/VRP_1 A16 DCI
1 I0_LO1P_1/VRN_1 A17 DCI
1 IO_L10N_1/VREF_1 A15 VREF
1 10_L10P_1 B15 I/0
1 IO_L15N_1 C14 I/0
1 10_L15P_1 C15 I/0
1 I0_L16N_1 A14 I/0
1 10_L16P_1 B14 I/0
1 10_L24N_1 D14 I/0
1 10_L24P_1 D13 I/0
1 I0_L27N_1 E13 I/0
1 10_L27P_1 E12 I/0
1 I0_L28N_1 C12 I/0
1 10_L28P_1 D12 I/0
1 I0_L29N_1 F11 I/0
1 10_L29P_1 E11 I/0
1 I0_L30N_1 C11 I/0
1 10_L30P_1 D11 I/0
1 IO_L31N_1/VREF_1 A10 VREF
1 10_L31P_1 B10 I/0
1 I0_L32N_1/GCLK5 E10 GCLK
1 10_L32P_1/GCLK4 F10 GCLK
1 VCCO_1 B11 VCCO
1 VCCO_1 C13 VCCO
1 VCCO_1 G10 VCCO
1 VCCO_1 G11 VCCO
2 10 J13 I/0
2 IO_LO1N_2/VRP_2 C16 DCI
2 I0_LO1P_2/VRN_2 C17 DCI
2 IO_L16N_2 B18 I/0
2 I0_L16P_2 Cc18 I/0
2 I0_L17N_2 D17 I/0
2 I0_L17P_2/VREF_2 D18 VREF
2 IO_L19N_2 D16 I/0
2 I0_L19P_2 E16 I/0
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