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

Revision History

The following table shows the revision history for this document.

Date Version Revision

03/01/05 1.0 Initial Xilinx release.

03/21/05 1.1 Added XC3S250E in CP132 package to Table 2. Corrected number of differential I/O pairs for CP132
package. Added package markings for QFP packages (Figure 2) and CP132/CPG132 packages
(Figure 4).

11/23/05 2.0 Added differential HSTL and SSTL I/O standards. Updated Table 2 to indicate number of input-only
pins. Added Production Stepping information, including example top marking diagrams.

03/22/06 3.0 Upgraded data sheet status to Preliminary. Added XC3S100E in CP132 package and updated 1/O

counts for the XC3S1600E in FG320 package (Table 2). Added information about dual markings for
—5C and —4l product combinations to Package Marking.

11/09/06 3.4 Added 66 MHz PCI support and links to the Xilinx PCI LogiCORE data sheet. Indicated that Stepping
1 parts are Production status. Promoted Module 1 to Production status. Synchronized all modules to
v3.4.

04/18/08 3.7 Added XC3S500E VQG100 package. Added reference to XA Automotive version. Updated links.

08/26/09 3.8 Added paragraph to Configuration indicating the device supports MultiBoot configuration. Added

package sizes to Table 2. Described the speed grade and temperature range guarantee for devices
having a single mark in paragraph 3 under Package Marking. Deleted Pb-Free Packaging example
under Ordering Information. Revised information under Production Stepping. Revised description of
Table 3.

10/29/12 4.0 Added Notice of Disclaimer. This product is not recommended for new designs.
Updated Table 2 footprint size of PQ208.

Notice of Disclaimer

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

CRITICAL APPLICATIONS DISCLAIMER

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

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (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: Functional Description
Table 10: Slice Inputs and Outputs (Contd)
Name Location Direction Description

SHIFTOUT SLICEM Bottom Output Shift data output from F-LUT RAM

CIN SLICEL/M Bottom Input Carry chain input

COouT SLICEL/M Top Output Carry chain output

X SLICEL/M Bottom Output Combinatorial output

Y SLICEL/M Top Output Combinatorial output

XB SLICEL/M Bottom Output Combinatorial output from carry or F-LUT SRL16 (SLICEM)
YB SLICEL/M Top Output Combinatorial output from carry or G-LUT SRL16 (SLICEM)
XQ SLICEL/M Bottom Output FFX output

YQ SLICEL/M Top Output FFY output

Main Logic Paths

Central to the operation of each slice are two nearly
identical data paths at the top and bottom of the slice. The
description that follows uses names associated with the
bottom path. (The top path names appear in parentheses.)
The basic path originates at an interconnect switch matrix
outside the CLB. See Interconnect for more information on
the switch matrix and the routing connections.

Four lines, F1 through F4 (or G1 through G4 on the upper
path), enter the slice and connect directly to the LUT. Once
inside the slice, the lower 4-bit path passes through a LUT
‘F’ (or ‘G’) that performs logic operations. The LUT Data
output, ‘D’, offers five possible paths:

1. Exit the slice via line “X” (or “Y”) and return to
interconnect.

2. Inside the slice, “X” (or “Y”) serves as an input to the
DXMUX (or DYMUX) which feeds the data input, “D”, of
the FFX (or FFY) storage element. The “Q” output of the
storage element drives the line XQ (or YQ) which exits
the slice.

3. Control the CYMUXF (or CYMUXG) multiplexer on the
carry chain.

4. With the carry chain, serve as an input to the XORF (or
XORG) exclusive-OR gate that performs arithmetic
operations, producing a result on “X” (or “Y”).

5. Drive the multiplexer FSMUX to implement logic
functions wider than four bits. The “D” outputs of both
the F-LUT and G-LUT serve as data inputs to this
multiplexer.

In addition to the main logic paths described above, there
are two bypass paths that enter the slice as BX and BY.
Once inside the FPGA, BX in the bottom half of the slice (or
BY in the top half) can take any of several possible
branches:

1. Bypass both the LUT and the storage element, and
then exit the slice as BXOUT (or BYOUT) and return to
interconnect.

2. Bypass the LUT, and then pass through a storage
element via the D input before exiting as XQ (or YQ).

3. Control the wide function multiplexer FSMUX (or
FiMUX).

4. Via multiplexers, serve as an input to the carry chain.
5. Drive the DI input of the LUT.

6. BY can control the REV inputs of both the FFY and FFX
storage elements. See Storage Element Functions.

7. Finally, the DIG_MUX multiplexer can switch BY onto
the DIG line, which exits the slice.

The control inputs CLK, CE, SR, BX and BY have
programmable polarity. The LUT inputs do not need
programmable polarity because their function can be
inverted inside the LUT.

The sections that follow provide more detail on individual
functions of the slice.

Look-Up Tables

The Look-Up Table or LUT is a RAM-based function
generator and is the main resource for implementing logic
functions. Furthermore, the LUTs in each SLICEM pair can
be configured as Distributed RAM or a 16-bit shift register,
as described later.

Each of the two LUTs (F and G) in a slice have four logic
inputs (A1-A4) and a single output (D). Any four-variable
Boolean logic operation can be implemented in one LUT.
Functions with more inputs can be implemented by
cascading LUTs or by using the wide function multiplexers
that are described later.

The output of the LUT can connect to the wide multiplexer
logic, the carry and arithmetic logic, or directly to a CLB
output or to the CLB storage element. See Figure 18.
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The wide multiplexers can be used by the automatic tools or
instantiated in a design using a component such as the
F5MUX. The symbol, signals, and function are described in
Figure 21, Table 12, and Table 13. The description is similar
for the FBMUX, F7MUX, and FBMUX. Each has versions
with a general output, local output, or both.

lo Lo
1 1 —80
s T

DS312-2_35_021205

Figure 21: FSMUX with Local and General Outputs

Table 12: FSMUX Inputs and Outputs

Signal Function

10 Input selected when S is Low

I Input selected when S is High

S Select input

LO Local Output that connects to the F5 or FX CLB pins,
which use local feedback to the FXIN inputs to the
FiMUX for cascading

(0] General Output that connects to the general-purpose
combinatorial or registered outputs of the CLB

Table 13: FSMUX Function

Inputs Outputs
S (0] 1 (0] LO
0 1 X 1 1
0 0 X 0 0
1 X 1 1 1
1 X 0 0 0
DS312 (4.0) October 29, 2012 www.xilinx.com
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Figure 26: RAM16X1D Dual-Port Usage
Table 19: Distributed RAM Signals
RAM16X1D . T
WE SPO Signal Description
WCLE DPO WCLK The clock is used for synchronous writes. The
A0 D> — data and the address input pins have setup
Al times referenced to the WCLK pin. Active on
A2 the positive edge by default with built-in
A3 programmable polarity.
ngﬁ? WE The enable pin affects the write functionality of
DPRA2 the por_t: An inactive Write Enable p.revent.s
DPRA3 any writing to memory cells. An active Write
-] Enable causes the clock edge to write the data
DS312-2_42_021305 input signal to the memory location pointed to
, . by the address inputs. Active High by default
Figure 27: Dual-Port RAM Component with built-in programmable polarity.
Table 18: Dual-Port RAM Function A0, A1, A2, A3 | The address inputs select the memory cells for
(A4, A5) read or write. The width of the port determines
Inputs Outputs the required address inputs.
WE (mode) = WCLK D SPO DPO D The data input provides the new data value to
0 (read) X X data_a data_d be written into the RAM.
O, SPO, and The data output O on single-port RAM or the
1 (read) 0 - data_a data_d DPO SPO and DPO outputs on dual-port RAM
1 (read) 1 X data_a data_d reflects the contents of the memory cells
- 1 referenced by the address inputs. Following an
1 (write) D D data_d active write clock edge, the data out (O or
1 (read) 1 X data_a data_d SPO) reflects the newly written data.
Notes: The INIT attribute can be used to preload the memory with

1. data_a = word addressed by bits A3-A0.
2. data_d = word addressed by bits DPRA3-DPRAO.

data during FPGA configuration. The default initial contents
for RAM is all zeros. If the WE is held Low, the element can
be considered a ROM. The ROM function is possible even

in the SLICEL.

The global write enable signal, GWE, is asserted
automatically at the end of device configuration to enable all
writable elements. The GWE signal guarantees that the
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Block RAM Port Signal Definitions

Representations of the dual-port primitive
RAMB16_S[w,]_S[wg] and the single-port primitive
RAMB16_S[w] with their associated signals are shown in
Figure 32a and Figure 32b, respectively. These signals are
defined in Table 23. The control signals (WE, EN, CLK, and
SSR) on the block RAM are active High. However, optional
inverters on the control signals change the polarity of the
active edge to active Low.

WEA RAMB1 6_SWA_SWB
ENA
SSRA
DOPA[pp—1:0
CLKA S [Pa 1 ]
ADDRA[rA\—1:0] DOA[wa—pa-1:0]
DIAlwpa—pa—1:0]
DIPA[pa-1:0]
WEB
ENB
SSRB DOPB[pg—1:0]
—
CLKB > DOB[WB—pB—1 0]
ADDRB[rg-1:0]
DIB[wg—pg—1:0]
DIPB[pg-1:0]

(a) Dual-Port

Notes:

Design Note

Whenever a block RAM port is enabled (ENA or

ENB = High), all address transitions must meet the data
sheet setup and hold times with respect to the port clock
(CLKA or CLKB), as shown in Table 103, page 138.This
requirement must be met even if the RAM read output is of
no interest.

WE RAMB16_Sw

EN

SSR

CLK
ADDR][r-1:0]
DI[w—p-1:0]
DIP[p—1:0]

DOP[p-1:0]
>
DO[w—p-1:0]
——

(b) Single-Port

DS312-2_03_111105

1. wj and wg are integers representing the total data path width (i.e., data bits plus parity bits) at Ports A and B, respectively.
2. pp and pg are integers that indicate the number of data path lines serving as parity bits.

3. rp and rg are integers representing the address bus width at ports A and B, respectively.

4. The control signals CLK, WE, EN, and SSR on both ports have the option of inverted polarity.

Figure 32: Block RAM Primitives
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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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VARIABLE Phase Shift Mode

In VARIABLE phase shift mode, the FPGA application
dynamically adjusts the fine phase shift value using three

Table 36: Signals for Variable Phase Mode

inputs to the PS unit (PSEN, PSCLK, and PSINCDEC), as
defined in Table 36 and shown in Figure 40.

Signal Direction Description
PSEN® Input Enables the Phase Shift unit for variable phase adjustment.
PSCLK(™) Input Clock to synchronize phase shift adjustment.
PSINCDECM Input When High, increments the current phase shift value. When Low, decrements the current
phase shift value. This signal is synchronized to the PSCLK signal.
PSDONE Output Goes High to indicate that the present phase adjustment is complete and PS unit is ready for
next phase adjustment request. This signal is synchronized to the PSCLK signal.

Notes:
1. This input supports either a true or inverted polarity.

The FPGA application uses the three PS inputs on the
Phase Shift unit to dynamically and incrementally increase
or decrease the phase shift amount on all nine DCM clock
outputs.

To adjust the current phase shift value, the PSEN enable
signal must be High to enable the PS unit. Coincidently,
PSINCDEC must be High to increment the current phase
shift amount or Low to decrement the current amount. All
VARIABLE phase shift operations are controlled by the
PSCLK input, which can be the CLKIN signal or any other
clock signal.

Design Note

The VARIABLE phase shift feature operates differently from
the Spartan-3 DCM; use the DCM_SP primitive, not the
DCM primitive.

DCM_DELAY_STEP

DCM_DELAY_STERP is the finest delay resolution available
in the PS unit. Its value is provided at the bottom of

Table 105 in Module 3. For each enabled PSCLK cycle that
PSINCDEC is High, the PS unit adds one DCM_
DELAY_STEP of phase shift to all nine DCM outputs.
Similarly, for each enabled PSCLK cycle that PSINCDEC is
Low, the PS unit subtracts one DCM_ DELAY_STEP of
phase shift from all nine DCM outputs.

Because each DCM_DELAY_STEP has a minimum and
maximum value, the actual phase shift delay for the present
phase increment/decrement value (VALUE) falls within the
minimum and maximum values according to Equation 4 and
Equation 5.

Tps(Max) = VALUE « DCM_DELAY_STEP_MAX Eq 4
Tpg(Min) = VALUE « DCM_DELAY_STEP_MIN Eqg5

The maximum variable phase shift steps, MAX_STEPS, is
described in Equation 6 or Equation 7, for a given CLKIN
input period, Tg kN, iIN NAanoseconds. To convert this to a

phase shift range measured in time and not steps, use
MAX_STEPS derived in Equation 6 and Equation 7 for
VALUE in Equation 4 and Equation 5.

If CLKIN < 60 MHz:

MAX_STEPS = +[INTEGER(10 e (T, v—3)1 Eq6
If CLKIN > 60 MHz:
MAX_STEPS = +[INTEGER(15 ¢ (To n—3)1 Eq7

The phase adjustment might require as many as 100 CLKIN
cycles plus 3 PSCLK cycles to take effect, at which point the
DCM’s PSDONE output goes High for one PSCLK cycle.
This pulse indicates that the PS unit completed the previous
adjustment and is now ready for the next request.

Asserting the Reset (RST) input returns the phase shift to
zero.
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BUFGMUX Output Clock Line BUFGMUX Output Clock Line
X1Y10 (Global) H X1Y10 (Global) H
X0Y9 (Left Half) X3Y9 (Right Half)
X1Y11 (Global) G X1Y11 (Global) G
X0Y8 (Left Half) X3Y8 (Right Half)
X2Y10 (Global) E X2Y10 (Global) E
X0Y7 (Left Half) X3Y7 (Right Half)
X2Y11 (Global) E X2Y11 (Global) E
X0Y6 (Left Half) X3Y6 (Right Half)

N N
X1YO (Global) —— D X1YO (Global) —— D
XOYS (Left Hal) —— ] X3Ys (Right Half) ——| J
X1Y1 (Global) — ) c X1Y1 (Global) —— ) c
X0Y4 (Left Halfy —— X3Y4 (Right Half) ——

| |

N N
X2Y0 (Global) —— B X2Y0 (Global) —— B
X0Y3 (Left Half) —— X3Y3 (Right Half) ——

| |
X2Y1 (Global) ——M) A X2Y1 (Global) ——M) A
X0Y2 (Left Half) —— X3Y2 (Right Half) ——

| |

a. Left (TL and BL Quadrants) Half of Die b. Right (TR and BR Quadrants) Half of Die

DS312-2_17_103105

Figure 47: Clock Sources for the Eight Clock Lines within a Clock Quadrant

The outputs of the top or bottom BUFGMUX elements
connect to two vertical spines, each comprising four vertical
clock lines as shown in Figure 45. At the center of the die,
these clock signals connect to the eight-line horizontal clock
spine.

Outputs of the left and right BUFGMUX elements are routed
onto the left or right horizontal spines, each comprising
eight horizontal clock lines.

Each of the eight clock signals in a clock quadrant derives
either from a global clock signal or a half clock signal. In
other words, there are up to 24 total potential clock inputs to
the FPGA, eight of which can connect to clocked elements
in a single clock quadrant. Figure 47 shows how the clock
lines in each quadrant are selected from associated
BUFGMUX sources. For example, if quadrant clock ‘A’ in
the bottom left (BL) quadrant originates from
BUFGMUX_X2Y1, then the clock signal from
BUFGMUX_X0Y2 is unavailable in the bottom left quadrant.
However, the top left (TL) quadrant clock ‘A’ can still solely
use the output from either BUFGMUX_X2Y1 or
BUFGMUX_X0Y2 as the source.

To minimize the dynamic power dissipation of the clock
network, the Xilinx development software automatically
disables all clock segments not in use.
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24
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i Y
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Figure 50: Interconnect Types between Two Adjacent Interconnect Tiles

The four types of general-purpose interconnect available in
each channel, shown in Figure 50, are described below.

Long Lines

Each set of 24 long line signals spans the die both
horizontally and vertically and connects to one out of every
six interconnect tiles. At any tile, four of the long lines drive
or receive signals from a switch matrix. Because of their low
capacitance, these lines are well-suited for carrying
high-frequency signals with minimal loading effects (e.g.
skew). If all global clock lines are already committed and
additional clock signals remain to be assigned, long lines
serve as a good alternative.

Hex Lines

Each set of eight hex lines are connected to one out of
every three tiles, both horizontally and vertically. Thirty-two
hex lines are available between any given interconnect tile.
Hex lines are only driven from one end of the route.

Double Lines

Each set of eight double lines are connected to every other
tile, both horizontally and vertically. in all four directions.
Thirty-two double lines available between any given
interconnect tile. Double lines are more connections and
more flexibility, compared to long line and hex lines.
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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

DS312-2_47_082009

Figure 56: Using the SPI Flash Interface After Configuration
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Spartan-3 FPGA Family: DC and Switching Characteristics

Block RAM Timing
Table 103: Block RAM Timing

Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max
Clock-to-Output Times
Tecko When reading from block RAM, the delay from the active
transition at the CLK input to data appearing at the DOUT - 2.45 - 2.82 ns
output
Setup Times
Teack Setup time for the ADDR inputs before the active transition at 0.33 _ 0.38 _ ns
the CLK input of the block RAM ’ )
Tebck Setup time for data at the DIN inputs before the active 0.23 _ 0.23 _ ns
transition at the CLK input of the block RAM ’ )
TeeCk Setup time for the EN input before the active transition at the _ _
CLK input of the block RAM 0.67 0.77 ns
Tewck Setup time for the WE input before the active transition at the 1.09 _ 1.26 _ ns
CLK input of the block RAM ) )
Hold Times
Tecka Hold time on the ADDR inputs after the active transition at the _ _
CLK input 0.12 0.14 ns
TeckD Hold time on the DIN inputs after the active transition at the 0.12 _ 0.13 _ ns
CLK input
Tecke Hold time on the EN input after the active transition at the CLK 0 _ 0 _ ns
input
Teckw Hold time on the WE input after the active transition at the CLK 0 _ 0 _ ns
input
Clock Timing
TepwH High pulse width of the CLK signal 1.39 = 1.59 = ns
TepwL Low pulse width of the CLK signal 1.39 = 1.59 = ns
Clock Frequency
Feram Block RAM clock frequency. RAM read output value written
back into RAM, for shift-registers and circular buffers. 0 270 0 230 MHz
Write-only or read-only performance is faster.
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 77.
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Spartan-3 FPGA Family: DC and Switching Characteristics

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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& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

Table 131: VQ100 Package Pinout (Cont’d)

e vaw
Bank XC3S500E N | Type
Pin Name
3 10_L02P_3 P4 I/0
3 10_LO3N_3/LHCLK1 P10 LHCLK
3 10_LO3P_3/LHCLKO P9 LHCLK
3 10_LO4N_3/LHCLK3 P12 LHCLK
3 10_L04P_3/LHCLK2 P11 LHCLK
3 10_LO5N_3/LHCLK5 P16 LHCLK
3 10_LO5P_3/LHCLK4 P15 LHCLK
3 10_LO6N_3/LHCLK?7 P18 LHCLK
3 10_L06P_3/LHCLK6 P17 LHCLK
3 I0_LO7N_3 P23 I/O
3 I0_LO7P_3 P22 I/0
3 IP P13 INPUT
3 VCCO_3 P8 VCCO
3 VCCO_3 P20 VCCO
GND |GND P7 GND
GND |GND P14 GND
GND |GND P19 GND
GND |GND P29 GND
GND |GND P37 GND
GND |GND P52 GND
GND |GND P59 GND
GND |GND P64 GND
GND |GND P72 GND
GND |GND P81 GND
GND |GND P87 GND
GND |GND P93 GND
VCCAUX | DONE P51 CONFIG
VCCAUX |PROG_B P1 CONFIG
VCCAUX | TCK P77 JTAG
VCCAUX | TDI P100 JTAG
VCCAUX | TDO P76 JTAG
VCCAUX | TMS P75 JTAG
VCCAUX | VCCAUX P21 VCCAUX
VCCAUX | VCCAUX P46 VCCAUX
VCCAUX |VCCAUX P74 VCCAUX
VCCAUX | VCCAUX P96 VCCAUX
VCCINT |VCCINT P6 VCCINT
VCCINT |VCCINT P28 VCCINT
VCCINT |VCCINT P56 VCCINT
VCCINT |VCCINT P80 VCCINT
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 133: CP132 Package Pinout (Contd)
Bank XCaS100E XSIB00E CP132 Ball Type
Pin Name
GND GND GND Cc10 GND
GND GND GND E3 GND
GND GND GND E14 GND
GND GND GND G2 GND
GND GND GND H14 GND
GND GND GND J1 GND
GND GND GND K12 GND
GND GND GND M3 GND
GND GND GND M7 GND
GND GND GND P5 GND
GND N.C. (GND) GND P10 GND
GND GND GND P14 GND
VCCAUX DONE DONE P13 CONFIG
VCCAUX PROG_B PROG_B A1 CONFIG
VCCAUX TCK TCK B13 JTAG
VCCAUX TDI TDI A2 JTAG
VCCAUX TDO TDO A14 JTAG
VCCAUX TMS TMS B14 JTAG
VCCAUX VCCAUX VCCAUX A5 VCCAUX
VCCAUX VCCAUX VCCAUX E12 VCCAUX
VCCAUX VCCAUX VCCAUX K1 VCCAUX
VCCAUX VCCAUX VCCAUX P9 VCCAUX
VCCINT VCCINT VCCINT A1 VCCINT
VCCINT VCCINT VCCINT D3 VCCINT
VCCINT N.C. (VCCINT) VCCINT D14 VCCINT
VCCINT N.C. (VCCINT) VCCINT K2 VCCINT
VCCINT VCCINT VCCINT L12 VCCINT
VCCINT VCCINT VCCINT P2 VCCINT
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& XILINX.

TQ144 Footprint

Note pin 1 indicator in top-left corner and logo orientation.
Double arrows (€-2) indicates a pinout migration difference
between the XC3S100E and XC3S250E.
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Figure 82: TQ144 Package Footprint (top view)

I/O: Unrestricted, general-purpose
user I/O

20

INPUT: Unrestricted,
general-purpose input pin

21

CONFIG: Dedicated configuration
pins

N.C.: Not connected

DUAL: Configuration pin, then
possible user I/O

42

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

JTAG: Dedicated JTAG port pins

GND: Ground

VREF: User /O or input voltage
reference for bank

9

VCCO: Output voltage supply for
bank

VCCINT: Internal core supply
voltage (+1.2V)

VCCAUX: Auxiliary supply voltage

4 (+2.5V)
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

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

Table 143: FT256 Package Pinout (Contd)

FT256

Bank XC3S250E Pin Name XC3S500E Pin Name XC3S1200E Pin Name Ball Type
1 10 10 IP M14 250E: 1/0
500E: /O
1200E: INPUT
1 IO/VREF_1 IP/VREF_1 IP/VREF_1 D16 250E: VREF(I/O)
500E:
VREF(INPUT)
1200E:
VREF(INPUT)
1 IP/VREF_1 IP/VREF_1 IP/VREF_1 H13 VREF
1 VCCO_1 VCCO_1 VCCO_1 E15 VCCO
1 VCCO_1 VCCO_1 VCCO_1 G11 VCCO
1 VCCO_1 VCCO_1 VCCO_1 K11 VCCO
1 VCCO_1 VCCO_1 VCCO_1 M15 VCCO
2 IP IP 10 M7 250E: INPUT
500E: INPUT
1200E: 1/0
2 IP IP 10 T12 250E: INPUT
500E: INPUT
1200E: /0
2 I0/D5 I0/D5 10/D5 T8 DUAL
2 I0/MA1 I0/MA1 10/M1 T10 DUAL
2 IO/VREF_2 IO/VREF_2 IO/VREF_2 P13 VREF
2 IO/VREF_2 IO/VREF_2 IO/VREF_2 R4 VREF
2 IO_LOTN_2/INIT_B IO_LOTN_2/INIT_B I0_LOTN_2/INIT_B P4 DUAL
2 IO_LO1P_2/CSO_B I0_LO1P_2/CSO_B I0_L01P_2/CSO_B P3 DUAL
2 IO_LO3N_2/MOSI/CSI_B IO_LO3N_2/MOSI/CSI_B I0_LO3N_2/MOSI/CSI_B N5 DUAL
2 I0_LO3P_2/DOUT/BUSY I0_LO3P_2/DOUT/BUSY 10_LO3P_2/DOUT/BUSY P5 DUAL
2 I0_LO4N_2 I0_LO4N_2 I0_LO4N_2 T5 I/0
2 I0_L04P_2 I0_L04P_2 I0_L04P_2 T4 I/O
2 IO_LO5N_2 IO_LO5N_2 I0_LO5N_2 N6 I/0
2 IO_LO5P_2 IO_LO5P_2 I0_LO5P_2 M6 I/0
2 IO_LOBN_2 IO_LO6N_2 I0_LO6N_2 P6 I/0
2 I0_L06P_2 I0_LO6P_2 I0_LO6P_2 R6 I/0
2 N.C. (@) I0_LO7N_2 I0_LO7N_2 P7 250E: N.C.
500E: /O
1200E: 1/O
2 N.C. (®) I0_LO7P_2 I0_LO7P_2 N7 250E: N.C.
500E: |/O
1200E: 1/O
2 IO_LO9N_2/D6/GCLK13 IO_LO9N_2/D6/GCLK13 I0_LO9N_2/D6/GCLK13 L8 DUAL/GCLK
2 I0_LO9P_2/D7/GCLK12 I0_L0O9P_2/D7/GCLK12 10_L09P_2/D7/GCLK12 M8 DUAL/GCLK
2 IO_L10N_2/D3/GCLK15 IO_L10N_2/D3/GCLK15 I0_L10N_2/D3/GCLK15 P8 DUAL/GCLK
2 IO_L10P_2/D4/GCLK14 I0_L10P_2/D4/GCLK14 I0_L10P_2/D4/GCLK14 N8 DUAL/GCLK
2 I0_L12N_2/D1/GCLK3 I0_L12N_2/D1/GCLK3 I0_L12N_2/D1/GCLK3 N9 DUAL/GCLK
2 I0_L12P_2/D2/GCLK2 I0_L12P_2/D2/GCLK2 I0_L12P_2/D2/GCLK2 P9 DUAL/GCLK
2 I0_L13N_2/DIN/DO I0_L13N_2/DIN/DO I0_L13N_2/DIN/DO M9 DUAL
2 10_L13P_2/M0 I0_L13P_2/M0 10_L13P_2/M0 L9 DUAL
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Table 148: FG320 Package Pinout (Contd)
Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name Fg:ﬁo Type
2 P 10 10 U6 | 500E: INPUT
1200E: /0
1600E: /0
2 P 10 10 U13 | 500E: INPUT
1200E: /0
1600E: /0
2 N.C. (®) 10 10 V7 500E: N.C.
1200E: /0
1600E: /0
2 I0/D5 I0/D5 I0/D5 R9 DUAL
2 IO/M1 IO/M1 IO/M1 V11 DUAL
2 IO/VREF_2 IO/VREF_2 IO/VREF_2 T15 VREF
> IO/VREF_2 IO/VREF_2 IO/VREF_2 Us VREF
2 I0_LOTN_2/INIT B I0_LOTN_2/INIT B I0_LOTN_2/INIT_B T3 DUAL
2 I0_LO1P_2/CSO_B I0_LO1P_2/CSO_B I0_LO1P_2/CSO_B U3 DUAL
2 I0_L03N_2/MOSI/CSI_B I0_L03N_2/MOSIICSI_B | 10_LO3N_2/MOSI/CSI_B T4 DUAL
2 I0_L03P_2/DOUT/BUSY | 10_LO3P_2/DOUT/BUSY | I0_LO3P_2/DOUT/BUSY U4 DUAL
> I0_LO4N_2 I0_LO4N_2 I0_L04N_2 5 e
2 I0_L04P_2 I0_L04P_2 I0_L04P_2 R5 e
> IO_LO5N_2 IO_LO5N_2 I0_LO5N_2 P6 e
> I0_LOSP_2 I0_LOSP_2 I0_LO5P_2 R6 e
2 N.C. (#) I0_LO6N_2/VREF_2 I0_LO6N_2/VREF 2 V6 500E: N.C.
1200E: VREF
1600E: VREF
2 N.C. (®) I0_LO6P_2 I0_LO6P_2 V5 500E: N.C.
1200E: /0
1600E: /0
2 I0_LO7N_2 I0_LO7N_2 I0_LO7N_2 P7 e
> I0_LO7P_2 I0_LO7P_2 I0_LO7P_2 N7 e
2 I0_LO9N_2 I0_LO9N_2 I0_LO9N_2 N8 e
2 I0_LO9P 2 I0_L09P_2 I0_LO9P_2 P8 e
> I0_L10N_2 I0_L10N_2 I0_L10N_2 T8 e
2 I0_L10P_2 I0_L10P_2 I0_L10P_2 R8 e
> I0_L12N_2/D6/GCLK13 IO_L12N_2/D6/GCLK13 | 10_L12N_2/D6/GCLK13 M9 DUAL/GCLK
2 I0_L12P_2/D7/GCLK12 I0_L12P_2/D7/GCLK12 I0_L12P_2/D7/GCLK12 N9 DUAL/GCLK
> I0_L13N_2/D3/GCLK15 I0_L13N_2/D3/GCLK15 | 10_L13N_2/D3/GCLK15 Vo DUAL/GCLK
> I0_L13P_2/D4/GCLK14 I0_L13P_2/D4/GCLK14 | 10_L13P_2/D4/GCLK14 U9 DUAL/GCLK
2 I0_L15N_2/D1/GCLK3 I0_L15N_2/D1/GCLK3 I0_L15N_2/D1/GCLK3 P10 | DUAL/GCLK
> I0_L15P_2/D2/GCLK2 I0_L15P_2/D2/GCLK2 I0_L15P_2/D2/GCLK2 R10 | DUAL/GCLK
2 I0_L16N_2/DIN/DO I0_L16N_2/DIN/DO I0_L16N_2/DIN/DO N10 DUAL
> I0_L16P_2/M0 I0_L16P_2/M0 I0_L16P_2/M0 M10 DUAL
2 I0_L18N_2 I0_L18N_2 I0_L18N_2 N11 /o
> I0_L18P_2 I0_L18P_2 I0_L18P_2 P11 e
> I0_L19N_2/VREF_2 I0_L19N_2/VREF_2 I0_L19N_2/VREF_2 V13 VREF
2 I0_L19P 2 I0_L19P 2 I0_L19P 2 V12 /0
> I0_L20N_2 I0_L20N_2 I0_L20N_2 R12 e
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& XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 152: FG400 Package Pinout (Contd) Table 152: FG400 Package Pinout (Cont'd)
Bank iggg: gggg Fggﬁo Type Bank §gg§1 éggg Fggﬁ 0 Type
Pin Name Pin Name
2 IP_L14P_2 T9 INPUT 3 IO_L13P_3 K6 /0
2 IP_L17N_2/M2/GCLK1 P12 DUAL/ 3 |O_L14N_3/LHCLK1 K2 LHCLK
GCLK 3 |I0_L14P_3/LHCLKO K3 | LHCLK
2 gat:(zP‘Q/RDWR—B/ P11 %lé’l"_'k/ 3 |O_L15N_3/LHCLK3/IRDY2 L7 LHCLK
> IP_L20N_2 T2 INPUT 3 I0_L15P_3/LHCLK2 K7 LHCLK
> IP_L20P 2 R12 INPUT 3 IO_L16N_3/LHCLK5 L1 LHCLK
> IP_L23N_2/VREF 2 T3 VREF 3 |O_L16P_3/LHCLK4/TRDY2 M1 LHCLK
> IP_L23P 2 T4 INPUT 3 I0_L17N_3/LHCLK7 L3 LHCLK
D) IP_L26N_2 Via INPUT 3 IO_L17P_3/LHCLK6 M3 LHCLK
2 IP_L26P_2 Vi5 INPUT 3 [O_L18N_3 M7 I/O
2 IP_L29N_2 W16 INPUT 3 IO_L18P_3 M8 I/O
2 IP_L29P 2 Yi6 INPUT 3 IO_L19N_3 M4 I/O
2 VCCO_2 R11 VCCO 3 I0_L19P_3 M5 I/O
D) VCCO_2 Us veCo 3 |O_L20N_3/VREF_3 N6 VREF
2 VCCO_2 Ui4 VCCO 3 I0_L20P_3 M6 I/O
D) VCCO_2 W5 veCo 3 IO_L21N_3 N2 /0
2 VCCO 2 W11 VCCO 3 I0_L21P_3 N1 I/O
2 VCCO_2 W17 | VCCO 3 I0_L22N_3 P7 /0
3 I0_LOTN_3 D2 0 3 I0_L22P_3 N7 I/O
3 IO_LO1P_3 D3 o) 3 IO_L23N_3 N4 I/O
3 |I0_L02N_3/VREF_3 E3 VREF 3 |lOt23r3 N3 /o
3 IO _LO2P_3 E4 e 3 IO_L24N_3 R1 I/O
3 IO_LO3N_3 C1 o) 3 10_L24P_3 P1 I/O
3 IO _LO3P_3 B1 o) 3 IO_L25N_3 R5 I/O
3 IO_LO4N_3 E1 e 3 I0_L25P_3 P5 I/O
3 IO_LO4P_3 D1 /0 3 I0O_L26N_3 T2 I/O
3 IO_LO5N_3 F3 /0 3 I0_L26P_3 R2 I/O
3 IO_LO5P_3 Fa /0 3 I0_L27N_3 R4 I/O
3 IO _LOBN_3 F1 e 3 I0_L27P_3 R3 I/O
3 10_L06P 3 2 0 3 |O_L28N_3/VREF_3 T VREF
3 10_LO7N_3 Ga e 3 IO_L28P_3 U1 /0
3 IO_LO7P_3 G3 o) 3 IO_L29N_3 T3 I/O
3 |I0_LO8N_3 G5 /0 8 |lO_L29P.3 u3 e
3 IO_LO8P_3 H5 /0 3 IO_L30N_3 V1 I/O
3 |I0_LO9N_3/VREF_3 H3 VREF 3 |lO_L30P3 V2 /0
3 |O_LO9P_3 H2 /0 3 P F5 INPUT
3 |IO_L10N_3 H7 s 8 |IP G1 INPUT
3 |l0_L10P_3 H6 /0 3 | G6 | INPUT
3 |IO_L11IN_3 Ja s 3 |IP H1 INPUT
3 |lo_L11P_3 J3 /O 3 | J5 INPUT
3 |10_L12N_3 1 s 3 | L5 INPUT
3 |lO_L12P_3 J2 s 8 |IP L8 INPUT
3 [I0_L13N_3 J6 s 3 |k M2 | INPUT
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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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