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Spartan-3 FPGA Family: Introduction and Ordering Information

Architectural Overview

The Spartan-3E family architecture consists of five
fundamental programmable functional elements:

Configurable Logic Blocks (CLBs) contain flexible
Look-Up Tables (LUTSs) that implement logic plus
storage elements used as flip-flops or latches. CLBs
perform a wide variety of logical functions as well as
store data.

Input/Output Blocks (I0Bs) control the flow of data
between the I/O pins and the internal logic of the
device. Each IOB supports bidirectional data flow plus
3-state operation. Supports a variety of signal
standards, including four high-performance differential
standards. Double Data-Rate (DDR) registers are
included.

Block RAM provides data storage in the form of
18-Kbit dual-port blocks.

Multiplier Blocks accept two 18-bit binary numbers as
inputs and calculate the product.

Digital Clock Manager (DCM) Blocks provide
self-calibrating, fully digital solutions for distributing,
delaying, multiplying, dividing, and phase-shifting clock
signals.

These elements are organized as shown in Figure 1. A ring
of IOBs surrounds a regular array of CLBs. Each device has
two columns of block RAM except for the XC3S100E, which
has one column. Each RAM column consists of several
18-Kbit RAM blocks. Each block RAM is associated with a
dedicated multiplier. The DCMs are positioned in the center
with two at the top and two at the bottom of the device. The
XC3S100E has only one DCM at the top and bottom, while
the XC3S1200E and XC3S1600E add two DCMs in the
middle of the left and right sides.

The Spartan-3E family features a rich network of traces that
interconnect all five functional elements, transmitting
signals among them. Each functional element has an
associated switch matrix that permits multiple connections
to the routing.
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Figure 1: Spartan-3E Family Architecture
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Double-Data-Rate Transmission

Double-Data-Rate (DDR) transmission describes the
technique of synchronizing signals to both the rising and
falling edges of the clock signal. Spartan-3E devices use
register pairs in all three 10B paths to perform DDR
operations.

The pair of storage elements on the IOB’s Output path
(OFF1 and OFF2), used as registers, combine with a
special multiplexer to form a DDR D-type flip-flop (ODDR2).
This primitive permits DDR transmission where output data
bits are synchronized to both the rising and falling edges of
a clock. DDR operation requires two clock signals (usually
50% duty cycle), one the inverted form of the other. These
signals trigger the two registers in alternating fashion, as
shown in Figure 7. The Digital Clock Manager (DCM)
generates the two clock signals by mirroring an incoming
signal, and then shifting it 180 degrees. This approach
ensures minimal skew between the two signals.
Alternatively, the inverter inside the IOB can be used to
invert the clock signal, thus only using one clock line and
both rising and falling edges of that clock line as the two
clocks for the DDR flip-flops.

The storage-element pair on the Three-State path (TFF1
and TFF2) also can be combined with a local multiplexer to
form a DDR primitive. This permits synchronizing the output
enable to both the rising and falling edges of a clock. This
DDR operation is realized in the same way as for the output
path.

The storage-element pair on the input path (IFF1 and IFF2)
allows an I/O to receive a DDR signal. An incoming DDR
clock signal triggers one register, and the inverted clock
signal triggers the other register. The registers take turns
capturing bits of the incoming DDR data signal. The
primitive to allow this functionality is called IDDR2.

Aside from high bandwidth data transfers, DDR outputs also
can be used to reproduce, or mirror, a clock signal on the
output. This approach is used to transmit clock and data
signals together (source synchronously). A similar
approach is used to reproduce a clock signal at multiple
outputs. The advantage for both approaches is that skew
across the outputs is minimal.
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Figure 7: Two Methods for Clocking the DDR Register

Register Cascade Feature

In the Spartan-3E family, one of the IOBs in a differential
pair can cascade its input storage elements with those in
the other I0B as part of a differential pair. This is intended to
make DDR operation at high speed much simpler to
implement. The new DDR connections that are available
are shown in Figure 5 (dashed lines), and are only available
for routing between 10Bs and are not accessible to the
FPGA fabric. Note that this feature is only available when
using the differential I/O standards LVDS, RSDS, and
MINI_LVDS.

IDDR2

As a DDR input pair, the master IOB registers incoming
data on the rising edge of ICLK1 (= D1) and the rising edge
of ICLK2 (= D2), which is typically the same as the falling
edge of ICLK1. This data is then transferred into the FPGA
fabric. At some point, both signals must be brought into the
same clock domain, typically ICLK1. This can be difficult at
high frequencies because the available time is only one half
of a clock cycle assuming a 50% duty cycle. See Figure 8
for a graphical illustration of this function.
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Table 14: Carry Logic Functions (Contd)

Function Description

CYoG Carry generation for top half of slice. Fixed selection of:

G1 or G2 inputs to the LUT (both equal 1 when a carry is to be generated)
GAND gate for multiplication

BY input for carry initialization

Fixed 1 or 0 input for use as a simple Boolean function

CYMUXF Carry generation or propagation mux for bottom half of slice. Dynamic selection via CYSELF of:
CYINIT carry propagation (CYSELF = 1)
CYOF carry generation (CYSELF = 0)

CYMUXG Carry generation or propagation mux for top half of slice. Dynamic selection via CYSELF of:
CYMUXF carry propagation (CYSELG = 1)
CYO0G carry generation (CYSELG = 0)

CYSELF Carry generation or propagation select for bottom half of slice. Fixed selection of:
F-LUT output (typically XOR result)
Fixed 1 to always propagate

CYSELG Carry generation or propagation select for top half of slice. Fixed selection of:
G-LUT output (typically XOR result)
Fixed 1 to always propagate

XORF Sum generation for bottom half of slice. Inputs from:
F-LUT
CYINIT carry signal from previous stage
Result is sent to either the combinatorial or registered output for the top of the slice.

XORG Sum generation for top half of slice. Inputs from:
G-LUT
CYMUXF carry signal from previous stage
Result is sent to either the combinatorial or registered output for the top of the slice.

FAND Multiplier partial product for bottom half of slice. Inputs:
F-LUT F1 input
F-LUT F2 input
Result is sent through CYOF to become the carry generate signal into CYMUXF

GAND Multiplier partial product for top half of slice. Inputs:
G-LUT G1 input
G-LUT G2 input
Result is sent through CYOG to become the carry generate signal into CYMUXG

The basic usage of the carry logic is to generate a half-sum

in the LUT via an XOR function, which generates or G = =T cout

propagates a carry out COUT via the carry mux CYMUXF I' Djﬂ —

(or CYMUXG), and then complete the sum with the A #_||—> | MUXCY

dedicated XORF (or XORG) gate and the carry input CIN. Le— =

This structure allows two bits of an arithmetic function in p ) SCLIS RN

each slice. The CYMUXF (or CYMUXG) can be instantiated XORCY b

using the MUXCY element, and the XORF (or XORG) can CIN

be instantiated using the XORCY element. DS812:2_37_021305
Figure 23: Using the MUXCY and XORCY in the Carry

The FAND (or GAND) gate is used for partial product
multiplication and can be instantiated using the MULT_AND

component. Partial products are generated by two-input The FAND (or GAND) gate is used to duplicate one of the
AND gates and then added. The carry logic is efficient for partial products, while the LUT generates both partial

the adder, but one of the inputs must be outside the LUT as products and the XOR function, as shown in Figure 24.
shown in Figure 23.

Logic
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cancel out the clock skew. When the DLL phase-aligns the
CLKO signal with the CLKIN signal, it asserts the LOCKED
output, indicating a lock on to the CLKIN signal.

Table 29: DLL Attributes

DLL Attributes and Related Functions

The DLL unit has a variety of associated attributes as
described in Table 29. Each attribute is described in detail in
the sections that follow.

Attribute

Description

Values

CLK_FEEDBACK
the CLKFB input

Chooses either the CLKO or CLK2X output to drive

NONE, 1X, 2X

CLKIN_DIVIDE_BY_2
enters the DCM

Halves the frequency of the CLKIN signal just as it | FALSE, TRUE

best jitter tolerance

CLKDV_DIVIDE Selects the constant used to divide the CLKIN input | 1.5,2,2.5, 3,3.5,4,4.5,5,5.5,6.0,6.5,7.0,
frequency to generate the CLKDV output frequency | 7.5, 8, 9, 10, 11, 12, 13, 14, 15, and 16
CLKIN_PERIOD Additional information that allows the DLL to Floating-point value representing the

operate with the most efficient lock time and the

CLKIN period in nanoseconds

DLL Clock Input Connections

For best results, an external clock source enters the FPGA
via a Global Clock Input (GCLK). Each specific DCM has
four possible direct, optimal GCLK inputs that feed the
DCM’s CLKIN input, as shown in Table 30. Table 30 also
provides the specific pin numbers by package for each
GCLK input. The two additional DCM’s on the XC3S1200E
and XC3S1600E have similar optimal connections from the
left-edge LHCLK and the right-edge RHCLK inputs, as
described in Table 31 and Table 32.

* The DCM supports differential clock inputs (for
example, LVDS, LVPECL_25) via a pair of GCLK inputs
that feed an internal single-ended signal to the DCM’s
CLKIN input.

Design Note

Avoid using global clock input GCLK1 as it is always shared
with the M2 mode select pin. Global clock inputs GCLKO,
GCLK2, GCLKS, GCLK12, GCLK13, GCLK14, and
GCLK15 have shared functionality in some configuration
modes.
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Table 30: Direct Clock Input Connections and Optional External Feedback to Associated DCMs
Differential Pair Differential Pair Differential Pair Differential Pair
Package N P N P N P N P
Pin Number for Single-Ended Input Pin Number for Single-Ended Input
vQ100 P91 P90 P89 P88 P86 P85 P84 P83
CP132 B7 A7 C8 B8 A9 B9 C9 A10
TQ144 P131 P130 P129 P128 P126 P125 P123 P122
PQ208 P186 P185 P184 P183 P181 P180 P178 P177
FT256 D8 C8 B8 A8 A9 A10 F9 E9
FG320 D9 C9 B9 B8 A10 B10 E10 D10
FG400 A9 A10 G10 H10 E10 E11 G11 F11
FG484 B11 C11 H11 H12 C12 B12 E12 F12
Vv Vv Vv Vv Associated Global Buffers v Vv Vv Vv

GCLK11 GCLK10 GCLK9 GCLKS [ b = b
z % &
Top Left DCM > > > > Top Right DCM
X X X X XC3S100: DCM_X0Y1
XC3S250E, XC3S500E: DCM_X0Y1 13|38 |3 XC3S250E, XC3S500E: DCM_X1Y1
XC3S1200E, XC3S1600E: DCM_X1Y3 é é é é XC3S1200E, XC3S1600E: DCM_X2Y3
v N2 v %
E
Clock Line (see Table 41)
D C B A
0 t t t
Bottom Left DCM S x££ Bottom Right DCM
< < < < XC3S100: DCM_X0YO
XC3S250E, XC3S500E: DCM_X0Y0 a ) i i XC3S250E, XC3S500E: DCM_X1Y0
XC3S1200E, XC3S1600E: DCM_X1Y0 3 3 3 3 XC3S1200E, XC3S1600E: DCM_X2Y0
GCLK12 GCLK13 GCLK14 GCLK15 é é é é GCLKO GCLK1 GCLK2 GCLK3
T ) " ) Associated Global Buffers " ) ) T
Differential Pair Differential Pair Differential Pair Differential Pair
Package P | N P | N P | N P | N
Pin Number for Single-Ended Input Pin Number for Single-Ended Input
vQ100 P32 P33 P35 P36 P38 P39 P40 P41
CP132 M4 N4 M5 N5 M6 N6 P6 P7
TQ144 P50 P51 P53 P54 P56 P57 P58 P59
PQ208 P74 P75 P77 P78 P80 P81 P82 P83
FT256 M8 L8 N8 P8 T9 R9 P9 N9
FG320 N9 M9 U9 V9 u10 T10 R10 P10
FG400 w9 W10 R10 P10 P11 P12 V10 V11
FG484 Vi1 ut1 R11 T R12 P12 Y12 w12
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During the configuration process, CCLK is controlled by the
FPGA and limited to the frequencies generated by the
FPGA. After configuration, the FPGA application can use

other clock signals to drive the CCLK pin and can further
optimize SPI-based communication.

Refer to the individual SPI peripheral data sheet for specific

interface and communication protocol requirements.

Spartan-3E FPGA

SPI Serial Flash PROM
User Data
= MOSI - DATA_IN
< ﬁ FPGA-based MicroBlaze
= B SPIMaster ) DIN [ <4 DATA_OUT - Code
7 @ CCLK » CLOCK
e S CSO_B »| SELECT FPGA
o = Configuration
Q = User 10 | 3.3V
G .
N SPI Peripherals
< - A/D Converter
P DATA_IN - D/A Converter
< DATA OUT - CAN Controller
- - Displays
| CLOCK - Temperature Sensor
p| SELECT - ASSP
YAY

To other SPI slave peripherals

FFFFF
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Figure 56: Using the SPI Flash Interface After Configuration
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This addressing flexibility allows the FPGA to share the
parallel Flash PROM with an external or embedded
processor. Depending on the specific processor
architecture, the processor boots either from the top or
bottom of memory. The FPGA is flexible and boots from the
opposite end of memory from the processor. Only the
processor or the FPGA can boot at any given time. The
FPGA can configure first, holding the processor in reset or
the processor can boot first, asserting the FPGA’s PROG_B

pin.

The mode select pins, M[2:0], are sampled when the
FPGA'’s INIT_B output goes High and must be at defined
logic levels during this time. After configuration, when the
FPGA’s DONE output goes High, the mode pins are
available as full-featured user-1/O pins.

® Similarly, the FPGA’s HSWAP pin must be Low to
enable pull-up resistors on all user-1/O pins or High to
disable the pull-up resistors. The HSWAP control must
remain at a constant logic level throughout FPGA
configuration. After configuration, when the FPGA’s DONE
output goes High, the HSWAP pin is available as

full-featured user-1/0 pin and is powered by the VCCO_0
supply.

The RDWR_B and CSI_B must be Low throughout the
configuration process. After configuration, these pins also
become user I/O.

In a single-FPGA application, the FPGA’'s CSO_B and
CCLK pins are not used but are actively driving during the
configuration process. The BUSY pin is not used but also
actively drives during configuration and is available as a
user I/O after configuration.

After configuration, all of the interface pins except DONE
and PROG_B are available as user I/Os. Furthermore, the
bidirectional SelectMAP configuration peripheral interface
(see Slave Parallel Mode) is available after configuration. To
continue using SelectMAP mode, set the Persist bitstream
generator option to Yes. An external host can then read and
verify configuration data.

The Persist option will maintain A20-A23 as configuration
pins although they are not used in SelectMAP mode.

Table 59: Byte-Wide Peripheral Interface (BPIl) Connections

Pin Name | FPGA Direction Description During Configuration After Configuration

HSWAP Input User I/O Pull-Up Control. When | Drive at valid logic level throughout | User I/O

Low during configuration, enables | configuration.
pull-up resistors in all I/O pins to
respective 1/0 bank Vg input.
0: Pull-ups during configuration
1: No pull-ups
M[2:0] Input Mode Select. Selects the FPGA M2 =0, M1 =1.Set MO = Oto start | User I/O
@ configuration mode. See Design at address 0, increment
Considerations for the HSWAP, addresses. Set MO = 1 to start at
M[2:0], and VS[2:0] Pins. address OxFFFFFF and
decrement addresses. Sampled
when INIT_B goes High.

CSI_B Input Chip Select Input. Active Low. Must be Low throughout User I/O. If bitstream option

configuration. Persist=Yes, becomes
part of SelectMap parallel
peripheral interface.

RDWR_B Input Read/Write Control. Active Low Must be Low throughout User I/O. If bitstream option

write enable. Read functionality configuration. Persist=Yes, becomes
typically only used after part of SelectMap parallel
configuration, if bitstream option peripheral interface.
Persist=Yes.

LDCO Output PROM Chip Enable Connect to PROM chip-select User I/O. If the FPGA does
input (CE#). FPGA drives this not access the PROM after
signal Low throughout configuration, drive this pin
configuration. High to deselect the

PROM. A[23:0], D[7:0],
LDCJ[2:1], and HDC then
become available as user
1/0.

LDCA1 Output PROM Output Enable Connect to the PROM User I/O

output-enable input (OE#). The
FPGA drives this signal Low
throughout configuration.
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Quiescent Current Requirements

Table 79: Quiescent Supply Current Characteristics

Symbol Description Device Typical Cﬁ?xrinrﬁ;ﬂz! ) :\?:)tli?r:[:irar:ﬁ )y | Units
lcoinTa | Quiescent Vgint supply current XC3S100E 8 27 36 mA
XC3S250E 15 78 104 mA
XC3S500E 25 106 145 mA
XC3S1200E 50 259 324 mA
XC3S1600E 65 366 457 mA
lccoq | Quiescent Voo supply current XC3S100E 0.8 1.0 1.5 mA
XC3S250E 0.8 1.0 1.5 mA
XC3S500E 0.8 1.0 1.5 mA
XC3S1200E 1.5 2.0 25 mA
XC3S1600E 1.5 2.0 25 mA
Iccauxa | Quiescent Vocaux supply current XC3S100E 8 12 13 mA
XC3S250E 12 22 26 mA
XC3S500E 18 31 34 mA
XC3S51200E 35 52 59 mA
XC3S1600E 45 76 86 mA

Notes:

1. The maximum numbers in this table indicate the minimum current each power rail requires in order for the FPGA to power-on successfully.
2. The numbers in this table are based on the conditions set forth in Table 77.

3. Quiescent supply current is measured with all I/O drivers in a high-impedance state and with all pull-up/pull-down resistors at the I/O pads
disabled. Typical values are characterized using typical devices at room temperature (T of 25°C at Vogint = 1.2 V, Voo = 3.3V, and Vecaux
= 2.5V). The maximum limits are tested for each device at the respective maximum specified junction temperature and at maximum voltage
limits with Vognt = 1.26V, Voo = 3.465V, and Vcaux = 2.625V. The FPGA is programmed with a “blank” configuration data file (i.e., a
design with no functional elements instantiated). For conditions other than those described above, (e.g., a design including functional
elements), measured quiescent current levels may be different than the values in the table. For more accurate estimates for a specific design,
use the Xilinx® XPower tools.

4. There are two recommended ways to estimate the total power consumption (quiescent plus dynamic) for a specific design: a) The

Spartan-3E XPower Estimator provides quick, approximate, typical estimates, and does not require a netlist of the design. b) XPower

Analyzer uses a netlist as input to provide maximum estimates as well as more accurate typical estimates.
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Table 87: Pin-to-Pin Setup and Hold Times for the IOB Input Path (System Synchronous)
IFD_ Speed Grade
Symbol Description Conditions DELAY_ Device -5 -4 Units
VALUE= . -
Min Min
Setup Times
Tespcm | When writing to the Input LVCMOS25(), 0 XC3S100E 2.65 2.98 ns
Flip-Flop (IFF), the time from the | IFD_DELAY_VALUE =0,
setup of data at the Input pinto | with DCM®) XC35250E 2.25 2.59 ns
the active transition at a Global XC3S500E 2.5 259 ns
Clock pin. The DCM is used. No
|nput De|ay is programmed_ XC3S1200E 2.25 2.58 ns
XC3S1600E 2.25 2.59 ns
ThsFD When writing to IFF, the time LVCMOS25(), 2 XC3S100E 3.16 3.58 ns
from the setup of data at the IFD_DELAY_VALUE =
Input pin to an active transition at | default software setting 3 XC35250E 3.44 3.91 ns
the Global Clock pin. The DCM is 3 XC3S500E 4.00 473 ns
not used. The Input Delay is
programmed_ 3 XC3S1200E 2.60 3.31 ns
3 XC3S1600E 3.33 3.77 ns
Hold Times
Teupcm | When writing to IFF, the time LVCMOS25@), 0 XC3S100E -0.54 -0.52 ns
from the active transition at the IFD_DELAY_VALUE =0,
Global Clock pin to the point | with DCM®) XC35250E 0.06 0.14 ns
when data must be held at the XC3S500E 0.07 0.14 ns
Input pin. The DCM is used. No
|nput De|ay is programmed_ XC3S1200E 0.07 0.15 ns
XC3S1600E 0.06 0.14 ns
TPHFD When writing to IFF, the time LVCMOS25(4), 2 XC3S100E -0.31 -0.24 ns
from the active transition at the | IFD_DELAY_VALUE =
Global Clock pin to the point default software setting 3 XC35250E —0.32 —0.32 ns
when data must be held at the 3 XC3S500E -0.77 —0.77 ns
Input pin. The DCM is not used.
The Input Delay is programmed. 3 XC3S51200E 0.13 0.16 ns
3 XC3S1600E —-0.05 -0.03 ns
Notes:

1. The numbers in this table are tested using the methodology presented in Table 95 and are based on the operating conditions set forth in
Table 77 and Table 80.

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 91. If this is true of the data Input, add the
appropriate Input adjustment from the same table.

3. DCM output jitter is included in all measurements.

4. 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 91. 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.
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Table 107: Switching Characteristics for the DFS

Speed Grade
Symbol Description Device -5 -4 Units
Min Max Min Max

Output Frequency Ranges

CLKOUT_FREQ_FX_LF Frequency for the CLKFX and Stepping 0 XC3S100E N/A N/A 5 90 MHz
CLKFX180 outputs, low XC3S250E
frequencies XC3S500E

CLKOUT_FREQ_FX_HF | Frequency for the CLKFX and XC3S1600E 220 | 307 | MHz
CLKFX180 outputs, high
frequencies

CLKOUT_FREQ_FX Frequency for the CLKFX and Stepping 0 XC3S1200E 5 307 MHz
CLKFX180 outputs Stepping 1 Al 5 333 311 | MHz

Output Clock Jitter(2-3)

CLKOUT_PER_JITT_FX Period jitter at the CLKFX and Al Typ | Max | Typ ] Max
CLKFX180 outputs. CLKIN < 20 MHz Note 6 ps

CLKIN > 20 MHz +[1%o0f | [1% of |+[1%of | [1%o0f | ps
CLKFX | CLKFX | CLKFX | CLKFX
period | period | period | period
+100] | +200] | +100] | +200]

Duty Cycle(4.5)

CLKOUT_DUTY_CYCLE_FX | Duty cycle precision for the CLKFX and CLKFX180 All - +[1% of - +[1%o0f | ps
outputs, including the BUFGMUX and clock tree CLKFX CLKFX
duty-cycle distortion period period

+400] + 400]

Phase Alignment(®)

CLKOUT_PHASE_FX Phase offset between the DFS CLKFX output and the All - +200 - +200 ps
DLL CLKO output when both the DFS and DLL are
used

CLKOUT_PHASE_FX180 Phase offset between the DFS CLKFX180 output and All - +[1% of - +[1%of | ps
the DLL CLKO output when both the DFS and DLL are CLKFX CLKFX
used period period

+ 300] + 300]

Lock Time

LOCK_FX(@) The time from deassertion atthe | 5 MHz < Fg kN Al - 5 - 5 ms
DCM'’s Reset input to the rising <15 MHz
transition at its LOCKED output.

The DFS asserts LOCKED when | T oLkin > 15 MHz - 450 : 450 | us
the CLKFX and CLKFX180
signals are valid. If using both
the DLL and the DFS, use the
longer locking time.
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 77 and Table 106.
2. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

3. Maximum output jitter is characterized within a reasonable noise environment (150 ps input period jitter, 40 SSOs and 25% CLB switching).
Output jitter strongly depends on the environment, including the number of SSOs, the output drive strength, CLB utilization, CLB switching

activities, switching frequency, power supply and PCB design. The actual maximum output jitter depends on the system application.
The CLKFX and CLKFX180 outputs always have an approximate 50% duty cycle.

5. Some duty-cycle and alignment specifications include 1% of the CLKFX output period or 0.01 Ul.
Example: The data sheet specifies a maximum jitter of £[1% of CLKFX period + 300]. Assume the CLKFX output frequency is 100 MHz. The
equivalent CLKFX 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 + 300 ps]

= +400 ps.

6. Use the Spartan-3A Jitter Calculator (www.xilinx.com/support/documentation/data_sheets/s3a_jitter_calc.zip) to estimate DFS output jitter.
Use the Clocking Wizard to determine jitter for a specific design.
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Configuration and JTAG Timing

General Configuration Power-On/Reconfigure Timing

\Y
supnty) _LLLLIIIT o
VCCAUX 7
suppiy) _LLLILIILT 2
Vcco Bank 2
TPOR
PROG_B ' /
anpu) AN y
INIT_B —— e
(Open-Drain) \; ; ; ; : : § \ 7[

CCLK
(Output)

Notes:

1. The Voeoint VYecaux: and Veco supplies may be applied in any order.
2. The Low-going pulse on PROG_B is optional after power-on but necessary for reconfiguration without a power cycle.

3.

DS312-3_01_103105

The rising edge of INIT_B samples the voltage levels applied to the mode pins (MO - M2).

Figure 73: Waveforms for Power-On and the Beginning of Configuration

Table 111: Power-On Timing and the Beginning of Configuration

1.2v

2.5V

All Speed Grades
Symbol Description Device Units
Min Max
Tpor®@ The time from the application of Vooint Vecaux @and Veco XC3S100E - 5 ms
Bank 2 supply voltage ramps (whichever occurs last) to the
rising transition of the INIT_B pin XC38250E ) 5 ms
XC3S500E - 5 ms
XC3S1200E - 5 ms
XC3S1600E - 7 ms
TrroG The width of the low-going pulse on the PROG_B pin All 0.5 - us
Tp @ The time from the rising edge of the PROG_B pin to the XC3S100E - 0.5 ms
rising transition on the INIT_B pin XC3S250E ) 05 ms
XC3S500E - 1 ms
XC3S1200E - 2 ms
XC3S1600E - 2 ms
TiNT Minimum Low pulse width on INIT_B output All 250 = ns
Ticck® The time from the rising edge of the INIT_B pin to the Al 0.5 4.0 us
generation of the configuration clock signal at the CCLK
output pin
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 77. This means power must be applied to all VeoinT, Vecos
and Vgcaux lines.

2.  Power-on reset and the clearing of configuration memory occurs during this period.

3. This specification applies only to the Master Serial, SPI, BPI-Up, and BPI-Down modes.
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Table 117: Timing for the Slave Parallel Configuration Mode (Cont’d)

All Speed Grades

Symbol Description - Units
Min Max
Clock Timing
TecH The High pulse width at the CCLK input pin 5 = ns
TeoL The Low pulse width at the CCLK input pin 5 - ns
Fecrar Frequency of the clock signal | No bitstream Not using the BUSY pin(® 0 50 MHz
at the CCLK input pin compression Using the BUSY pin 0 66 MHz
With bitstream compression 0 20 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 77.
2. Inthe Slave Parallel mode, it is necessary to use the BUSY pin when the CCLK frequency exceeds this maximum specification.
3. Some Xilinx documents refer to Parallel modes as “SelectMAP” modes.
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€ XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
Date Version Revision
08/26/09 3.8 Added reference to XAPP459 in Table 73 note 2. Updated BPI timing in Figure 77, Table 119, and

Table 120. Removed Vg requirements for differential HSTL and differential SSTL in Table 95. Added
Spread Spectrum paragraph. Revised hold times for T g,ckpp in Table 88 and setup times for Tpck in
Table 98. Added note 4 to Table 106 and note 3 to Table 107, and updated note 6 for Table 107 to add
input jitter.

10/29/12 4.0 Added Notice of Disclaimer. This product is not recommended for new designs.

Revised note 2 in Table 73. Revised note 2 and V,y description in Table 77, and added note 5. Added
note 3 to Table 78.

Notice of Disclaimer

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

CRITICAL APPLICATIONS DISCLAIMER

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

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (Il) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lIl)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 133: CP132 Package Pinout (Contd)
Bank XCaS100E XCIS00E CP132 Ball Type
Pin Name
0 VCCO_0 VCCO_0 B10 VCCO
1 10/A0 10/A0 F12 DUAL
1 IO/VREF_1 I0/VREF_1 K13 VREF
1 IO_LOTN_1/A15 I0_LO1TN_1/A15 N14 DUAL
1 I0_LO1P_1/A16 I0_LO1P_1/A16 N13 DUAL
1 I0_L02N_1/A13 I0_LO2N_1/A13 M13 DUAL
1 10_L02P_1/A14 10_L02P_1/A14 M12 DUAL
1 IO_LO3N_1/A11 I0_LO3N_1/A11 L14 DUAL
1 10_LO3P_1/A12 I0_LO3P_1/A12 L13 DUAL
1 10_LO4N_1/A9/RHCLK1 10_L04N_1/A9/RHCLK1 Ji12 RHCLK/DUAL
1 I0_L04P_1/A10/RHCLKO 10_L04P_1/A10/RHCLKO K14 RHCLK/DUAL
1 I0_LO5N_1/A7/RHCLK3/TRDY 1 10_LO5N_1/A7/RHCLK3/TRDY1 J14 RHCLK/DUAL
1 I0_LO5P_1/A8/RHCLK2 I0_LO5P_1/A8/RHCLK2 J13 RHCLK/DUAL
1 I0_LO6N_1/A5/RHCLK5 I0_LO6N_1/A5/RHCLK5 H12 RHCLK/DUAL
1 10_L06P_1/A6/RHCLK4/IRDY 1 10_L06P_1/A6/RHCLK4/IRDY 1 H13 RHCLK/DUAL
1 I0_LO7N_1/A3/RHCLK7 I0_LO7N_1/A3/RHCLK7 G13 RHCLK/DUAL
1 10_L07P_1/A4/RHCLK6 10_LO07P_1/A4/RHCLK®6 G14 RHCLK/DUAL
1 I0_LO8N_1/A1 I0_LO8N_1/A1 F13 DUAL
1 10_L0O8P_1/A2 10_L08P_1/A2 F14 DUAL
1 I0_LO9N_1/LDCO I0_LO9N_1/LDCO D12 DUAL
1 10_L0O9P_1/HDC 10_L09P_1/HDC D13 DUAL
1 I0_L10N_1/LDC2 I0_L10N_1/LDC2 C13 DUAL
1 I0_L10P_1/LDCA1 I0_L10P_1/LDCH1 C14 DUAL
1 IP/VREF_1 IP/VREF_1 G12 VREF
1 VCCO_1 VCCO_1 E13 VCCO
1 VCCO_1 VCCO_1 M14 VCCO
2 10/D5 10/D5 P4 DUAL
2 10/M1 10/M1 N7 DUAL
2 IP/VREF _2 IO/VREF 2 P11 100E: VREF(INPUT)
Others: VREF(I/O)
2 IO_LOTN_2/INIT_B IO_LOTN_2/INIT_B N1 DUAL
2 I0_LO1P_2/CSO_B I0_L01P_2/CSO_B M2 DUAL
2 I0_L02N_2/MOSI/CSI_B I0_L02N_2/MOSI/CSI_B N2 DUAL
2 10_L02P_2/DOUT/BUSY 10_L02P_2/DOUT/BUSY P1 DUAL
2 I0_LO3N_2/D6/GCLK13 I0_LO3N_2/D6/GCLK13 N4 DUAL/GCLK
2 I0_LO3P_2/D7/GCLK12 I0_LO3P_2/D7/GCLK12 M4 DUAL/GCLK
2 I0_L04N_2/D3/GCLK15 I0_L04N_2/D3/GCLK15 N5 DUAL/GCLK
2 I0_L04P_2/D4/GCLK14 I0_L04P_2/D4/GCLK14 M5 DUAL/GCLK
2 I0_LO6N_2/D1/GCLK3 I0_LO6N_2/D1/GCLK3 P7 DUAL/GCLK
2 I0_L06P_2/D2/GCLK2 10_L06P_2/D2/GCLK2 P6 DUAL/GCLK
2 10_LO7N_2/DIN/DO 10_LO7N_2/DIN/DO N8 DUAL
2 10_LO7P_2/MO 10_L07P_2/MO P8 DUAL
2 N.C. (#) IO_LO8N_2/A22 M9 100E: N.C.
Others: DUAL
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

FT256: 256-ball Fine-pitch, Thin Ball Grid Array

The 256-ball fine-pitch, thin ball grid array package, FT256,
supports three different Spartan-3E FPGAs, including the
XC3S250E, the XC3S500E, and the XC3S1200E.

Table 143 lists all the package pins. They are sorted by
bank number and then by pin name of the largest device.
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 highlighted rows indicate pinout differences between
the XC3S250E, the XC3S500E, and the XC3S1200E
FPGAs. The XC3S250E has 18 unconnected balls,
indicated as N.C. (No Connection) in Table 143 and with the
black diamond character (@) in Table 143 and Figure 83.

If the table row is highlighted in tan, then this is an instance
where an unconnected pin on the XC3S250E FPGA maps

Pinout Table
Table 143: FT256 Package Pinout

to a VREF pin on the XC3S500E and XC3S1200E FPGA. If
the FPGA application uses an I/O standard that requires a
VREF voltage reference, connect the highlighted pin to the
VREF voltage supply, even though this does not actually
connect to the XC3S250E FPGA. This VREF connection on
the board allows future migration to the larger devices
without modifying the printed-circuit board.

All other balls have nearly identical functionality on all three
devices. Table 147 summarizes the Spartan-3E footprint
migration differences for the FT256 package.

An electronic version of this package pinout table and
footprint diagram is available for download from the Xilinx
web site at:

http://www.xilinx.com/support/documentation/data_sheets
/s3e_pin.zip

Bank XC3S250E Pin Name XC3S500E Pin Name XC3S1200E Pin Name F;gﬁe Type
0 10 10 10 A7 /O
0 10 10 10 A12 /0
0 10 10 10 B4 10
0 P P 10 B6 250E: INPUT
500E: INPUT
1200E: /0
0 P P 10 B10 250E: INPUT
500E: INPUT
1200E: 1/0
0 IO/VREF_0 IO/VREF_0 IO/VREF_0 D9 VREF
0 I0_LOIN_O I0_LOIN_O I0_LOIN_O Al4 /0
0 IO_LOTP_0 I0_LOTP_0 I0_LO1P_0 B14 10
0 I0_LO3N_O/VREF_0 I0_LO3N_O/VREF_0 I0_LO3N_O/VREF_0 A13 VREF
0 I0_L03P_0 I0_L03P_0 I0_L03P_0 B13 10
0 I0_LO4N_0 I0_LO4N_0 I0_LO4N_0 E11 s
0 I0_L04P_0 I0_L04P_0 10_L04P_0 D11 e
0 I0_LOSN_O/VREF_0 I0_LOSN_O/VREF_0 I0_LOSN_O/VREF_0 B11 VREF
0 I0_LO5P_0 I0_LO5P_0 I0_LO5P_0 Ci1 10
0 I0_LO6N_O I0_LO6N_O I0_LO6N_O E10 10
0 I0_LO6P_0 I0_LO6P_0 I0_LO6P_0 D10 10
0 I0_LO8N_0/GCLK5 I0_LO8N_0/GCLK5 I0_LO8N_0/GCLK5 F9 GCLK
0 I0_LO8P_0/GCLK4 I0_LO8P_0/GCLK4 I0_LO8P_0/GCLK4 E9 GCLK
0 I0_LO9N_0/GCLK7 I0_LO9N_0/GCLK7 I0_LO9N_O/GCLK7 A9 GCLK
0 IO_LO9P_0/GCLK6 IO_LO9P_0/GCLK6 I0_LO9P_0/GCLK6 A10 GCLK
0 I0_L11N_O/GCLK11 I0_L11N_0/GCLK11 10_L11N_0/GCLK11 D8 GCLK
0 I0_L11P_0/GCLK10 I0_L11P_0/GCLK10 I0_L11P_0/GCLK10 cs GCLK
0 I0_L12N_0 I0_L12N_0 I0_L12N_0 F8 10
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Table 143: FT256 Package Pinout (Contd)

FT256

Bank XC3S250E Pin Name XC3S500E Pin Name XC3S1200E Pin Name Ball Type

1 N.C. (@) IO_LO5P_1 10_LO5P_1 L12 250E: N.C.
500E: /O
1200E: 1/0

1 IO_LO6N_1 10_LO6N_1 I0_LO6N_1 L15 I/0

1 I0_L06P_1 10_L06P_1 10_LO6P_1 L14 I/O

1 IO_LO7N_1/A11 I0_LO7N_1/A11 10_LO7N_1/A11 K12 DUAL

1 IO_LO7P_1/A12 I0O_LO7P_1/A12 I0_LO7P_1/A12 K13 DUAL

1 IO_LO8N_1/VREF_1 IO_LO8N_1/VREF_1 10_LO8N_1/VREF_1 K14 VREF

1 I0_L08P_1 10_L08P_1 10_LO8P_1 K15 I/0

1 IO_LO9N_1/A9/RHCLK1 I0_LO9N_1/A9/RHCLK1 I0_LO9N_1/A9/RHCLK1 J16 RHCLK/DUAL

1 10_L09P_1/A10/RHCLKO I0_L09P_1/A10/RHCLKO I0_LO9P_1/A10/RHCLKO K16 RHCLK/DUAL

1 IO_L10N_1/A7/RHCLK3/ IO_L10N_1/A7/RHCLK3/ I0_L10N_1/A7/RHCLK3/ J13 RHCLK/DUAL

TRDY1 TRDY1 TRDYA1

1 I0_L10P_1/A8/RHCLK2 I0_L10P_1/A8/RHCLK2 I0_L10P_1/A8/RHCLK2 J14 RHCLK/DUAL

1 IO_L11N_1/A5/RHCLK5 I0_L11N_1/A5/RHCLK5 10_L11N_1/A5/RHCLK5 H14 RHCLK/DUAL

1 I0_L11P_1/A6/RHCLK4/ I0_L11P_1/A6/RHCLK4/ 10_L11P_1/A6/RHCLK4/ H15 RHCLK/DUAL

IRDY 1 IRDY 1 IRDY1

1 I0_L12N_1/A3/RHCLK7 I0_L12N_1/A3/RHCLK7 10_L12N_1/A3/RHCLK7 H11 RHCLK/DUAL

1 I0_L12P_1/A4/RHCLK6 I0_L12P_1/A4/RHCLK6 10_L12P_1/A4/RHCLK6 H12 RHCLK/DUAL

1 I0_L13N_1/A1 I0_L13N_1/A1 I0_L13N_1/A1 G16 DUAL

1 I0_L13P_1/A2 I0_L13P_1/A2 I0_L13P_1/A2 G15 DUAL

1 I0_L14N_1/A0 I0_L14N_1/A0 I0_L14N_1/A0 G14 DUAL

1 I0_L14P_1 I0_L14P_1 10_L14P_1 G13 I/0

1 [O_L15N_1 IO_L15N_1 10_L15N_1 F15 I/0

1 IO_L15P_1 IO_L15P_1 I0_L15P_1 F14 I/0

1 [O_L16N_1 IO_L16N_1 10_L16N_1 F12 I/0

1 I0_L16P_1 I0_L16P_1 10_L16P_1 F13 I/0

1 N.C. (@) I0_L17N_1 10_L17N_1 E16 250E: N.C.
500E: |/O
1200E: 1/0

1 N.C. (®). I0_L17P_1 10_L17P_1 E13 250E: N.C.
500E: |/O
1200E: 1/O

1 IO_L18N_1/LDCO I0_L18N_1/LDCO I0_L18N_1/LDCO D14 DUAL

1 IO_L18P_1/HDC I0_L18P_1/HDC 10_L18P_1/HDC D15 DUAL

1 IO_L19N_1/LDC2 IO_L19N_1/LDC2 I0_L19N_1/LDC2 C15 DUAL

1 I0_L19P_1/LDC1 I0_L19P_1/LDC1 I0_L19P_1/LDC1 C16 DUAL

1 IP IP IP B16 INPUT

1 IP IP P E14 INPUT

1 IP IP IP G12 INPUT

1 IP IP IP H16 INPUT

1 IP IP IP Ji1 INPUT

1 IP IP IP J12 INPUT

1 IP IP IP M13 INPUT
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Spartan-3 FPGA Family: Pinout Descriptions

FG320: 320-ball Fine-pitch Ball Grid Array

The 320-ball fine-pitch ball grid array package, FG320,
supports three different Spartan-3E FPGAs, including the
XC3S500E, the XC3S1200E, and the XC3S1600E, as
shown in Table 148 and Figure 86.

The FG320 package is an 18 x 18 array of solder balls
minus the four center balls.

Table 148 lists all the package pins. They are sorted by
bank number and then by pin name of the largest device.
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 highlighted rows indicate pinout differences between
the XC3S500E, the XC3S1200E, and the XC3S1600E
FPGAs. The XC3S500E has 18 unconnected balls,
indicated as N.C. (No Connection) in Table 148 and with the
black diamond character (@) in Table 148 and Figure 86.

Pinout Table
Table 148: FG320 Package Pinout

If the table row is highlighted in tan, then this is an instance
where an unconnected pin on the XC3S500E FPGA maps
to a VREF pin on the XC3S1200E and XC3S1600E FPGA.
If the FPGA application uses an I/O standard that requires a
VREF voltage reference, connect the highlighted pin to the
VREF voltage supply, even though this does not actually
connect to the XC3S500E FPGA. This VREF connection on
the board allows future migration to the larger devices
without modifying the printed-circuit board.

All other balls have nearly identical functionality on all three
devices. Table 147 summarizes the Spartan-3E footprint
migration differences for the FG320 package.

An electronic version of this package pinout table and
footprint diagram is available for download from the Xilinx
web site at:

http://www.xilinx.com/support/documentation/data_sheets
/s3e_pin.zip

Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name | Fooa0 Type

0 P 10 10 A7 | 500E: INPUT
1200E: 1/0
1600E: /0

0 10 10 10 A8 e

0 10 10 10 A11 e

0 N.C. (#) 10 10 A12 500E: N.C.
1200E: /0
1600E: /0

0 10 10 10 C4 e

0 P 10 10 D13 | 500E: INPUT
1200E: 1/0
1600E: /0

0 10 10 10 E13 e

0 10 10 10 Go e

0 IO/VREF_0 IO/VREF_0 IO/VREF_0 B11 VREF

0 I0_LOTN_0 I0_LOTN_0 I0_LOTN_0 A16 e

0 I0_LO1P_0 I0_LO1P_0 I0_LO1P_0 B16 e

0 I0_LO3N_O/VREF_0 I0_L03N_O/VREF_0 I0_L03N_O/VREF_0 C14 VREF

0 I0_LO3P_0 I0_L03P_0 I0_LO3P_0 D14 /0

0 I0_L04N_0 I0_L04N_0 I0_L04N_0 Al4 e

0 I0_L04P_0 I0_L04P_0 I0_L04P_0 B14 VO

0 I0_LO5N_O/VREF_0 I0_L05N_O/VREF_0 I0_L05N_O/VREF_0 B13 VREF

0 I0_LO5P_0 I0_LO5P_0 I0_LO5P_0 A13 e

0 I0_LOBN_0 I0_LOBN_0 I0_LOBN_0 E12 e

0 I0_LOBP_0 I0_LOBP_0 I0_LOBP_0 F12 e

0 I0_LO8N_0 I0_L08N_0 I0_LO8N_0 F11 /0
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Spartan-3 FPGA Family: Pinout Descriptions

FG320 Footprint

Bank 3

102-
120

18

| Bank 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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1’0 P P 1’0
[/[e) INPUT 1’0 /o] /o INPUT [/[e]
B |ProG B D YR PO 0 LOSN_0 'Ol INPUT
WD | L24N0 | L2eN o | L20P 0 : s ]l VREF 0 VRer o | Lo4P-0 | LozP 0 | LotP o
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Vo Vo Vo o Vo | INPUT /O | INPUT
C [e] » LO3N_0 | INPUT DJONNN | 24N _1 | L24P_1
LO1P_3 LOTN_3 L25P_0 L23P_0 L18P_0 L16P_0 LO9P_0 LO7P_0 VREF_0 LDC2 LDC1
1/0 110 /o 1/0 o 1/0 110
D oo |toava | eyt | O Mizwo | i2teo | Liavo | NEVT XY oo | oo | o | o a1 | iz | 2
-3 | VREF 3 VREF 0| @ |[VREFO u y - U - LDCO | HDC =
[/[e) [/[e) 1’0 1/0 o) 1’0 1’0
E| "ﬁ' L "S LO4N_3 | L04P_3 L2INO | L1N O | | "g L "g o Iy Ilg L 'Ig /o et | teen_t | "NPST | inpuT
03N_3 03P_3 * * * VREF_0 17P_0 15P_0 08P_0 06N_0 . . &>
F 110 110 INPUT INPUT 1/0 1/0 1/0 INPUT /0 1/0 110 110 110 110
LO5P_3 LO5N_3 &> L19P_0 L17N_0 L15N_0 L10P_0 LO8N_0 LO6P_0 L21N_1 L21P_1 L19N_1 L19P_1
a | wpur vo | YO | wo | wo . o | INPUT S8 o | o | wo | w INPUT
LO6P_3 - LO7N_3 LO7P_3 L1ON_O L20N_1 L20P_1 L18P_1 L18N_1
VREF_3
wo | vo | wo | wo | vo | wo wo | wo | wvo | YO Iinpur
H D D D D INPUT L16N_1
L10N_3 L10P_3 LO9N_3 LO9P_3 LO8N_3 LO8P_3 L17P_1 L17N_1 L16P_1 A0 VREF_1
2 ¥ 0 0 N ’ o | vo [avo [avo [avo O,
J P D P INPUT | \NpuT D N\ 7/ DN L15P_1 | L15N_1 _1 _1 1 ¥ -
VREF 3 N | .7 <
RD 0 \l/ A2 A1 =
N c
0 0 0 0 VN 1/0 1/0 YO, o [
K INPUT e P INPUT D ,/ \\ D _1 1 73 _1 D INPUT | INPUT [11]
RD ° vd \
I/0 1’0 1’0 1’0
[/[e] [/[e] [/[e) [/[e) 1’0 [/[e)
L L17N_3 » » » » INPUT | INPUT | LOSN 1 | LO9P_1 | L1ON_1
L15P_3 L15N_3 L16P_3 L16N_3 VREF 3 L17P_3 A1 A2 VREF_1 L10P_1
I/0 {/[o] /o]
M ( INPUT L1Iég 3 L1Igg 3 L1Iég 3 L1Iérc\1) 3 D P | L16R 2 al L0SN-1 Lolég 1 LOI;I? 1 LOI;f\I) 1 Lolég 1
- - - — MO VREF_1 - - - -
1/0 1/0 /0 110 110
1’0 [/[e) /0 /0 1/0 1’0
N [ INPUT | INPUT L20P_3 | L20N_3 LO7P_2 | LO9N_2 < L1|§m’2 L18N_2 Le1p.2 LoANT | LRt XL Lo8P_1
DO * L 4 *
pl vo | wo | 2. s wo | w | o | o W] vo |, INPUT | VO | o | 1o
L21N_3 | L21P.3 - - Lo5N_2 | Lo7N_2 | LooP_2 o | Lier.2 -2 (el &> & | LosP_1 | LoeN_1
S|P Ty | e 2 | LOTN2 | oGP 2| e | wa 1| oen-
INPUT /0 /0 /o]
110 110 110 1/0 /o] 110
R | INPUT VREF_3 L24N_2 LO3N_1 | INPUT | LO2P_1
teans | Lears | 5 e Lop2 | D5 ol RN v o
/0 110 /0 1/0 /0 110
T L2I£{<N) 3 L;‘(g 3 LOTN_2 Ll\oﬂaoNS_lz Lﬂlif\l) 2 L1Iég 2 2 L24P.2 VF:IECF) 2 szego_z LR (LB
= SENTB | Y% = = A21 pe Al5 A3
1o /0 1/0 /0 /0 /(]
u| weur o2 | 2 | o2, e 2 R o e | 502 [ o2 R wore
csoB | BIsY < 2 2 8| cek A16
110 INPUT 1/0 110
INPUT | INPUT 2 INPUT | 55p »
v M INPUT | o | Cap o | L0SP-2 L1IN_2 E Lowp o | 23,2 | INPUT [l DONE D
‘ VREF_2 A19
Bank 2

Figure 86: FG320 Package Footprint (top view)

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

46

INPUT: Unrestricted,
general-purpose input pin

CONFIG: Dedicated configuration
pins

N.C.: Not connected. Only the
XC3S500E has these pins ().

DUAL: Configuration pin, then
possible user-1/0

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

JTAG: Dedicated JTAG port pins

GND: Ground

20-
21

DS312-4_06_022106

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

VCCO: Output voltage supply for
bank

VCCINT: Internal core supply
voltage (+1.2V)

VCCAUX: Auxiliary supply voltage
(+2.5V)
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.

FG400: 400-ball Fine-pitch Ball Grid Array

The 400-ball fine-pitch ball grid array, FG400, supports two

Table 152: FG400 Package Pinout (Cont'd)

different Spartan-3E FPGAS, including the XC3S1 2OOI_E and XC3S1200E

the XC3S1600E. Both devices share a common footprint for Bank XC3S1600E FG400 | 300
this package as shown in Table 152 and Figure 87. Pin Name Ball

Table 152 lists all the FG400 package pins. They are sorted 0 10_L12P_0 D12 Vo
by bank number and then by pin name. Pairs of pins that 0 IO_L13N_0 E12 11O
form a differential 1/0 pair appear together in the table. The 0 IO_L13P_0 F12 I/O
table also sl_wows thelpin number for each pin and the pin 0 I0_L15N_0/GCLK5 G11 GCLK
type, as defined earlier. 0  |I0_L15P_0/GCLK4 F11 | GCLK
An electronic version of this package pinout table and 0 I0_L16N_0/GCLK7 E10 GCLK
footprint diagram is available for download from the Xilinx 0 I0_L16P_0/GCLK6 E11 GCLK
website at:

0 IO_L18N_0/GCLK11 A9 GCLK
http://vs{ww.xilinx.com/support/documentation/data_sheets 0 I0_L18P_0/GCLK10 A10 GCLK
[s3e_pin.zip 0 IO_L19N_0 F9 I/O
Pinout Table 0 IO_L19P_0 E9 I/O

0 IO_L21N_0 C9 I/O
Table 152: FG400 Package Pinout 0 10_L21P 0 D9 /0

Bank iggg}gggg FS;‘.?" Type 0 |O_L22N_0/VREF_0 B8 VREF
Pin Name 0 I0_L22P_0 B9 I/O
0 10 A3 /0 0 IO_L24N_O/VREF_0 F7 VREF
0 10 A8 I/O 0 I0_L24P_0 F8 I/0
0 10 A12 I/O 0 IO_L25N_0 A6 I/0
0 10 Cc7 I/O 0 I0_L25P_0 A7 I/0
0 10 c10 I/O 0 IO_L27N_0 B5 I/O
0 10 ES I/O 0 I0_L27P_0 B6 I/0
0 10 E13 I/O 0 IO_L28N_0 D6 I/0
0 10 E16 I/O 0 I0_L28P_0 Cé6 I/0
0 10 F13 I/O 0 IO_L30N_O/VREF_0O C5 VREF
0 10 F14 I/O 0 I0_L30P_0 D5 I/0
0 10 G7 I/0O 0 IO_L31N_O A2 I/O
0 IO/VREF_0 C11 VREF 0 IO_L31P_0 B2 o]
0 I0_LOIN_O B17 I/O 0 IO_L32N_0/HSWAP D4 DUAL
0 IO_LO1P_0 C17 1’0 0 I0_L32P_0 C4 170
0 IO_LO3N_O/VREF_0 A18 VREF 0 IP B18 INPUT
0 I0_LO3P_0 A19 /0 0 IP E5 INPUT
0 I0_L0O4N_0 A17 /0 0 IP_LO2N_0O Ci16 INPUT
0 I0_L04P_0 Al16 /0 0 IP_LO2P_0 D16 INPUT
0 I0_LO6N_0O A15 /0 0 IP_LO5N_O D15 INPUT
0 I0_LO6P_0 B15 I/O 0 IP_LO5P_0 C15 INPUT
0 I0_LO7N_O Ci14 I/O 0 IP_LO8SN_O E14 INPUT
0 I0_LO7P_0 D14 I/O 0 IP_LO8P_0O E15 INPUT
0 IO_LO9N_O/VREF_0 A13 VREF 0 IP_L11N_O G14 INPUT
0 I0_LO9P_0 Al4 /0 0 IP_L11P_0 G13 INPUT
0 IO_L10N_O B13 /0 0 IP_L14N_0O B11 INPUT
0 I0_L10P_0 C13 /10 0 IP_L14P_0 B12 INPUT
0 I0_L12N_0O Ci2 I/O 0 IP_L17N_0/GCLK9 G10 GCLK
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 154: FG484 Package Pinout (Contd) Table 154: FG484 Package Pinout (Cont'd)
Bank P Name FRal | Tvpe Bank PiaName FBall | Tvpe
2 I0_L19N_2/D6/GCLK13 U1 DUAL/ 2 IP_LOSN_2 AB7 | INPUT
GCLK 2 IP_LOSP_2 AB6 | INPUT
2 IO_L19P_2/D7/GCLK12 V11 gté;lx_k/ > P L15N 2 vio | INPUT
2 |0_L20N_2/D3/GCLK15 T11 DUAL/ 2 IP_L15P_2 W10 | INPUT
GCLK 2 IP_L18N_2/VREF_2 AA11 | VREF
2 |0_L20P_2/D4/GCLK14 R11 DUAL/ 2 IP_L18P_2 Y11 INPUT
GCLK 2 IP_L21N_2/M2/GCLK1 P12 DUAL/
2 I0_L22N_2/D1/GCLK3 W12 | DUAL GCLK
GCLK 2 |IP_L21P_2/RDWR_B/GCLKO| R12 | DUAL/
2 I0_L22P_2/D2/GCLK2 Yi2 DUAL/ GCLK
GCLK 2 IP_L24N_2 R13 INPUT
2 I0_L23N_2/DIN/DO u12 DUAL 5 P 24P 2 T3 | INPUT
2 10_L23P_2/MO V12 DUAL 2 IP_L31N_2/VREF_2 T15 VREF
2 IO_L25N_2 Y13 /o 2 IP_L31P_2 u1s INPUT
2 10_L25P_2 W13 /o 2 IP_L34N_2 Y16 INPUT
2 I0_L26N_2/VREF_2 U4 VREF 5 P L34P 2 Wie | INPUT
2 10_L26P_2 u13 /o 2 IP_L37N_2 AA19 | INPUT
2 I0_L27N_2 T14 /o 2 IP_L37P_2 AB19 | INPUT
2 10_L27P_2 R14 e 5 VCCO 2 T2 | vooo
2 IO_L28N_2 Y14 /0 2 VCCO 2 U9 veCeo
2 I0_L28P_2 AA14 e 5 VCCO 2 vis | voco
2 IO_L29N_2 W14 /0 2 VCCOo 2 AA5 | VoCO
2 I0_L29P_2 V14 /0 5 VCCO_2 An9 | veeo
2 I0_L30N_2 AB15 e 5 VCCO_ 2 a3 | veco
2 I0_L30P_2 AA15 e 5 VCCO_ 2 A8 | VeCO
2 I0_L32N_2 W15 110 - RIS = —
2 I0_L32P_2 Y15 /0 3 0 LO1P 3 o2 0
2 IO_L33N_2 u1é /o 3 I0_LO2N_3/VREF_3 D2 VREF
2 I0_L33P_2 V16 e 3 0 Lo2P 3 D3 0
2 I0_L35N_2/A22 AB17 | DUAL 3 0 Lo3N 3 E3 0
2 I0_L35P_2/A23 AA17 | DUAL 3 O Lo3P 3 2 0
2 I0_L36N_2 W17 /0 3 0 LoaN 3 E1 0
2 I0_L36P_2 Y17 e 3 10 LoaP 3 D1 0
2 I0_L38N_2/A20 Y18 DUAL 3 'O LOSN 3 F 0
2 I0_L38P_2/A21 W18 | DUAL 3 0 LO5P 3 3 0
2 I0_L39N_2/VS1/A18 AA20 | DUAL 3 'O L0GN 3 G5 0
2 I0_L39P_2/VS2/A19 AB20 | DUAL 3 'O LO6P 3 Ga o
2 I0_L40N_2/CCLK W19 | DUAL 3 0 Lo7N 3 = 0
2 |0_L40P_2/VS0/A17 Y19 DUAL 3 0 Lo7P 3 o1 0
2 P vz INPUT 3 |0_LO8N_3/VREF_3 G6 VREF
2 P AB2 | INPUT 3 IO_L08P_3 G7 IS
2 IP_LO2N_2 AA4 | INPUT 3 10 LOSN 3 Ha 0
2 IP_LO2P_2 Y4 | INPUT 3 'O Lo9P 3 5 0
2 IP_LO5N_2 Y6 | INPUT 3 0 L10N 3 o o
2 IP_LO5P_2 AA6 | INPUT 3 10_L10P_3 03 0
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