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Package Marking

Figure 2 provides a top marking example for Spartan-3E
FPGAs in the quad-flat packages. Figure 3 shows the top
marking for Spartan-3E FPGAs in BGA packages except
the 132-ball chip-scale package (CP132 and CPG132). The
markings for the BGA packages are nearly identical to those
for the quad-flat packages, except that the marking is
rotated with respect to the ball A1 indicator. Figure 4 shows
the top marking for Spartan-3E FPGAs in the CP132 and
CPG132 packages.

On the QFP and BGA packages, the optional numerical
Stepping Code follows the Lot Code.

The “5C” and “41” part combinations can have a dual mark
of “5¢/41”. Devices with a single mark are only guaranteed
for the marked speed grade and temperature range. All “5¢”
and “41” part combinations use the Stepping 1 production
silicon.

Mask Revision Code

Fabrication Code

= $IXILNX® —
—| SPARTA = Process Technology
Device Type =~ XC3S25( =
Package — - PQ208AGQ0525 <= Date Code
EE| D1234567A =
Speed Grade =1~ 4C ~ = Lot Code
Temperature Range = =
= O =

Pin P1
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Figure 2: Spartan-3E QFP Package Marking Example

% | Mask Revision Code
BGA Ball A1 ¢ ® ]
2 XX"-INX = || — Fabrication Code

SPART Process Code

Device Type XC3S82 d/

Package FT256AGQ0525 Date Code

D1234567A
4C AN Lot Code

Speed Grade 4 |

Temperature Range \C /

DS312-1_02_090105

Figure 3: Spartan-3E BGA Package Marking Example
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Figure 4: Spartan-3E CP132 and CPG132 Package Marking Example
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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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Figure 8: Input DDR (without Cascade Feature)

In the Spartan-3E device, the signal D2 can be cascaded
into the storage element of the adjacent slave IOB. There it
is re-registered to ICLK1, and only then fed to the FPGA
fabric where it is now already in the same time domain as
D1. Here, the FPGA fabric uses only the clock ICLK1 to
process the received data. See Figure 9 for a graphical
illustration of this function.
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Figure 9: Input DDR Using Spartan-3E Cascade Feature
ODDR2

As a DDR output pair, the master IOB registers data coming
from the FPGA fabric on the rising edge of OCLK1 (= D1)

and the rising edge of OCLK2 (= D2), which is typically the
same as the falling edge of OCLK1. These two bits of data
are multiplexed by the DDR mux and forwarded to the
output pin. The D2 data signal must be re-synchronized
from the OCLK1 clock domain to the OCLK2 domain using
FPGA slice flip-flops. Placement is critical at high
frequencies, because the time available is only one half a
clock cycle. See Figure 10 for a graphical illustration of this
function.

The CO or C1 alignment feature of the ODDR2 flip-flop,
originally introduced in the Spartan-3E FPGA family, is not
recommended or supported in the ISE development
software. The ODDR2 flip-flop without the alignment feature
remains fully supported. Without the alignment feature, the
ODDR2 feature behaves equivalent to the ODDR flip-flop
on previous Xilinx FPGA families.
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Figure 10: Output DDR

SelectlO Signal Standards

The Spartan-3E 1/Os feature inputs and outputs that
support a wide range of 1/O signaling standards (Table 6
and Table 7). The majority of the 1/Os also can be used to
form differential pairs to support any of the differential
signaling standards (Table 7).

To define the I/O signaling standard in a design, set the
IOSTANDARD attribute to the appropriate setting. Xilinx
provides a variety of different methods for applying the
IOSTANDARD for maximum flexibility. For a full description
of different methods of applying attributes to control
IOSTANDARD, refer to the Xilinx Software Manuals and
Help.
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Configurable Logic Block (CLB) and (SRL16), and additional multiplexers and carry logic simplify
Slice Resources wide logic and arithmetic functions. Most general-purpose

logic in a design is automatically mapped to the slice

For additional information, refer to the “Using Configurable resources in the CLBs. Each CLB is identical, and the
Logic Blocks (CLBs)” chapter in UG331. Spartan-3E family CLB structure is identical to that for the
Spartan-3 family.

CLB Overview

CLB Array
The Configurable Logic Blocks (CLBs) constitute the main _
logic resource for implementing synchronous as well as The CLBs are arranged in a regular array of rows and
combinatorial circuits. Each CLB contains four slices, and columns as shown in Figure 14.
each slice contains two Look-Up Tables (LUTs) to Each density varies by the number of rows and columns of
implement logic and two dedicated storage elements that CLBs (see Table 9).
can be used as flip-flops or latches. The LUTs can be used
as a 16x1 memory (RAM16) or as a 16-bit shift register
e ovor v
/ e _.°* __°__° __°_
/ L | I |
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7 L |
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CLB Slice DS312-2_31_021205
Figure 14: CLB Locations
Table 9: Spartan-3E CLB Resources
. CLB CLB CLB . LUTs / Equivalent RAM16 / Distributed
Device Rows | Columns | Total) | SWC€S | ko Fiops | Logic Cells SRL16 RAM Bits
XC3S100E 22 16 240 960 1,920 2,160 960 15,360
XC3S250E 34 26 612 2,448 4,896 5,508 2,448 39,168
XC3S500E 46 34 1,164 4,656 9,312 10,476 4,656 74,496
XC3S1200E 60 46 2,168 8,672 17,344 19,512 8,672 138,752
XC3S1600E 76 58 3,688 14,752 29,504 33,192 14,752 236,032
Notes:

1. The number of CLBs is less than the multiple of the rows and columns because the block RAM/multiplier blocks and the DCMs are
embedded in the array (see Figure 1 in Module 1).

Slices LUTSs support both logic and memory (including both
RAM16 and SRL16 shift registers) while half support logic

Each CLB comprises four interconnected slices, as shown only, and the two types alternate throughout the array

in Figure 16. These slices are grouped in pairs. Each pairis  columns. The SLICEL reduces the size of the CLB and

organized as a column with an independent carry chain. lowers the cost of the device, and can also provide a

The left pair supports both logic and memory functions and performance advantage over the SLICEM.
its slices are called SLICEM. The right pair supports logic

only and its slices are called SLICEL. Therefore half the

DS312 (4.0) October 29, 2012 www.xilinx.com
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Figure 16: Arrangement of Slices within the CLB

Slice Location Designations

The Xilinx development software designates the location of
a slice according to its X and Y coordinates, starting in the
bottom left corner, as shown in Figure 14. The letter ‘X’
followed by a number identifies columns of slices,
incrementing from the left side of the die to the right. The
letter Y’ followed by a number identifies the position of each
slice in a pair as well as indicating the CLB row,
incrementing from the bottom of the die. Figure 16 shows
the CLB located in the lower left-hand corner of the die. The
SLICEM always has an even ‘X’ number, and the SLICEL
always has an odd ‘X’ number.

SRL16 FiIMUX
I Carry )
Register
F5MUX
SRL16
[_RAM16 Carry Register
LUT4 (F) D
Arithmetic Logic

SLICEM

Slice Overview

A slice includes two LUT function generators and two

storage elements, along with additional logic, as shown in

Figure 17.

Both SLICEM and SLICEL have the following elements in

common to provide logic, arithmetic, and ROM functions:
e Two 4-input LUT function generators, F and G
e Two storage elements

Two wide-function multiplexers, FSMUX and FiIMUX

Carry and arithmetic logic

FiMUX

Carry

)

FSMUX

LUT4 (G)

Register

Carry

)

Arithmetic Logic

Register

LUT4 (F)
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Figure 17: Resources in a Slice
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Figure 31: Data Organization and Bus-matching Operation with Different Port Widths on Port A and Port B
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Table 23: Block RAM Port Signals

Signal
Description

Port A
Signal
Name

Port B
Signal
Name

Direction

Function

Address Bus

ADDRA

ADDRB

Input

The Address Bus selects a memory location for read or write operations.
The width (w) of the port’s associated data path determines the number of
available address lines (r), as per Table 22.

Whenever a port is enabled (ENA or ENB = High), 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.

Data Input Bus

DIA

DIB

Input

Data at the DI input bus is written to the RAM location specified by the
address input bus (ADDR) during the active edge of the CLK input, when
the clock enable (EN) and write enable (WE) inputs are active.

It is possible to configure a port’s DI input bus width (w-p) based on
Table 22. This selection applies to both the Dl and DO paths of a given port.

Parity Data Input(s)

DIPA

DIPB

Input

Parity inputs represent additional bits included in the data input path.
Although referred to herein as “parity” bits, the parity inputs and outputs
have no special functionality for generating or checking parity and can be
used as additional data bits. The number of parity bits ‘p’ included in the DI
(same as for the DO bus) depends on a port’s total data path width (w). See
Table 22.

Data Output Bus

DOA

DOB

Output

Data is written to the DO output bus from the RAM location specified by the
address input bus, ADDR. See the DI signal description for DO port width
configurations.

Basic data access occurs on the active edge of the CLK when WE is
inactive and EN is active. The DO outputs mirror the data stored in the
address ADDR memory location. Data access with WE active if the
WRITE_MODE attribute is set to the value: WRITE_FIRST, which
accesses data after the write takes place. READ_FIRST accesses data
before the write occurs. A third attribute, NO_CHANGE, latches the DO
outputs upon the assertion of WE. See Block RAM Data Operations for
details on the WRITE_MODE attribute.

Parity Data
Output(s)

DOPA

DOPB

Output

Parity outputs represent additional bits included in the data input path. The
number of parity bits ‘p’ included in the DI bus (same as for the DO bus)
depends on a port’s total data path width (w). See the DIP signal
description for configuration details.

Write Enable

WEA

WEB

Input

When asserted together with EN, this input enables the writing of data to
the RAM. When WE is inactive with EN asserted, read operations are still
possible. In this case, a latch passes data from the addressed memory
location to the DO outputs.

Clock Enable

ENA

ENB

Input

When asserted, this input enables the CLK signal to perform read and write
operations to the block RAM. When inactive, the block RAM does not
perform any read or write operations.

Set/Reset

SSRA

SSRB

Input

When asserted, this pin forces the DO output latch to the value of the
SRVAL attribute. It is synchronized to the CLK signal.

Clock

CLKA

CLKB

Input

This input accepts the clock signal to which read and write operations are
synchronized. All associated port inputs are required to meet setup times
with respect to the clock signal’s active edge. The data output bus responds
after a clock-to-out delay referenced to the clock signal’s active edge.
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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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Notes:

1.

A

oo kW

The diagram presents electrical connectivity. The diagram locations do not necessarily match the physical location on the
device, although the coordinate locations shown are correct.
Number of DCMs and locations of these DCM varies for different device densities. The left and right DCMs are only in the

XC3S1200E and XC3S1600E. The XC3S100E has only two DCMs, one on the top right and one on the bottom right of the die.
See Figure 47a, which shows how the eight clock lines are multiplexed on the left-hand side of the device.

See Figure 47b, which shows how the eight clock lines are multiplexed on the right-hand side of the device.
For best direct clock inputs to a particular clock buffer, not a DCM, see Table 41.
For best direct clock inputs to a particular DCM, not a BUFGMUX, see Table 30, Table 31, and Table 32. Direct pin inputs to a
DCM are shown in gray.

Figure 45: Spartan-3E Internal Quadrant-Based Clock Network (Electrical Connectivity View)
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€ XILINX. Spartan-3 FPGA Family: Functional Description

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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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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Stepping 0 Limitations when Reprogramming via
JTAG if FPGA Set for BPI Configuration

The FPGA can always be reprogrammed via the JTAG port,
regardless of the mode pin (M[2:0]) settings. However,
Stepping 0 devices have a minor limitation. If a Stepping 0
FPGA is set to configure in BPI mode and the FPGA is
attached to a parallel memory containing a valid FPGA

configuration file, then subsequent reconfigurations using
the JTAG port will fail. Potential workarounds include setting
the mode pins for JTAG configuration (M[2:0] = <1:0:1>) or
offsetting the initial memory location in Flash by 0x2000.

Stepping 1 devices fully support JTAG configuration even
when the FPGA mode pins are set for BPI mode.

» CCLK
i D[7:0]
+1.2V @ +1.2V
VCCINT = VCCINT
@» HSWAP VCCO_0 | vcco_o @ 5° @» HSWAP VCCO_0 |4 veco_o
VCCO_1 4—@ = vce } VCCO_1 [—VCCO_1
LDCO | CE#  x8or |
LDCH 04—>' OE# ’:g/ﬂhﬁ |
as
HDC <>-!—> WE# pbroM }
Not available LDC2 & i |
inVQ100 A[16:0] [ \
package [ | Slave
_____________ [ I Parallel || _ ___ ______ |
BPI Mode Voo 2 4@ b | [_Mode VCCOo_2 4@
‘0 — M2 D[7:0] |«& .+°'I_ DQ[7:0] \ 4 — M2 D[7:0] [«
i v 3 | ,
17— M1 A[23:17] eCmpp| AlN:0] | 17 —mf M1
(: - Mo ! GND | 0 —m={ MO
Spartan-3E L } Spartan-3€
FPGA  BUSY [ = | FPGA  BUSY |[-»
CCLK : »| CCLK
‘0" —»=| CSI_B CsO_B $ »{ CSI_B CSO_B|———» CSO_B
a5y ‘0 —»|{ RDWR_B INIT_B |- 0" —»| RDWR_B INIT_B
JTAG VCCAUX |=— +2.5V VCCAUX |-— +2.5V
™[ »{ TDI TDO »{ TDI TDO |
™S|O = TMS = TMS
TcK|O - TCK Y @ »{ TCK
TDO|Oe
PROG_B DONE |- PROG_B DONE |-
GND % < ¢ GND
= 8253 & =
PROG_B < » PROG_B
Recommend < o
open-drain > TCK
driver - TMS
» DONE
» INIT_B

DS312-2_50_082009

Figure 59: Daisy-Chaining from BPI Flash Mode

In-System Programming Support

@ In a production application, the parallel Flash PROM is
usually preprogrammed before it is mounted on the printed
circuit board. In-system programming support is available
from third-party boundary-scan tool vendors and from some
third-party PROM programmers using a socket adapter with
attached wires. To gain access to the parallel Flash signals,
drive the FPGA’s PROG_B input Low with an open-drain
driver. This action places all FPGA I/O pins, including those
attached to the parallel Flash, in high-impedance (Hi-Z). If
the HSWAP input is Low, the I/Os have pull-up resistors to
the Vo input on their respective 1/0 bank. The external
programming hardware then has direct access to the
parallel Flash pins. The programming access points are

highlighted in the gray boxes in Figure 58 and Figure 59.

The FPGA itself can also be used as a parallel Flash PROM
programmer during development and test phases. Initially,
an FPGA-based programmer is downloaded into the FPGA
via JTAG. Then the FPGA performs the Flash PROM
programming algorithms and receives programming data
from the host via the FPGA’s JTAG interface. See the
Embedded System Tools Reference Manual.

Dynamically Loading Multiple Configuration
Images Using MultiBoot Option

For additional information, refer to the “Reconfiguration and
MultiBoot” chapter in UG332.
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€ XILINX. Spartan-3 FPGA Family: Functional Description
Table 69: Spartan-3E FPGA Bitstream Generator (BitGen) Options (Contd)
. Pins/Function Values -
Option Name Affected (default) Description
DriveDone DONE pin No When configuration completes, the DONE pin stops driving Low and relies on an
external 330 Q pull-up resistor to Vcayx for a valid logic High.

Yes When configuration completes, the DONE pin actively drives High. When using this
option, an external pull-up resistor is no longer required. Only one device in an FPGA
daisy-chain should use this setting.

DonePipe DONE pin No The input path from DONE pin input back to the Startup sequencer is not pipelined.

Yes This option adds a pipeline register stage between the DONE pin input and the Startup
sequencer. Used for high-speed daisy-chain configurations when DONE cannot rise in
a single CCLK cycle. Releases GWE and GTS signals on the first rising edge of
StartupClk after the DONE pin input goes High.

ProgPin PROG_B pin Pullup | Internally connects a pull-up resistor or between PROG_B pin and Vgcayx. An external
4.7 kQ pull-up resistor to Vscayy is still recommended since the internal pull-up value
may be weaker (see Table 78).
Pullnone | No internal pull-up resistor on PROG_B pin. An external 4.7 kQ pull-up resistor to
Vceaux is required.
TckPin JTAG TCK pin Pullup | Internally connects a pull-up resistor between JTAG TCK pin and Vecaux-
Pulldown | Internally connects a pull-down resistor between JTAG TCK pin and GND.
Pullnone | No internal pull-up resistor on JTAG TCK pin.
TdiPin JTAG TDI pin Pullup | Internally connects a pull-up resistor between JTAG TDI pin and Vgcaux-
Pulldown | Internally connects a pull-down resistor between JTAG TDI pin and GND.
Pullnone | No internal pull-up resistor on JTAG TDI pin.
TdoPin JTAG TDO pin Pullup | Internally connects a pull-up resistor between JTAG TDO pin and Vecaux-
Pulldown | Internally connects a pull-down resistor between JTAG TDO pin and GND.
Pullnone | No internal pull-up resistor on JTAG TDO pin.
TmsPin JTAG TMS pin Pullup | Internally connects a pull-up resistor between JTAG TMS pin and Vecaux-
Pulldown | Internally connects a pull-down resistor between JTAG TMS pin and GND.
Pullnone | No internal pull-up resistor on JTAG TMS pin.
UserlD JTAG User ID | User string | The 32-bit JTAG User ID register value is loaded during configuration. The default value
register is all ones, 0xFFFF_FFFF hexadecimal. To specify another value, enter an 8-character
hexadecimal value.
Security JTAG, None Readback and limited partial reconfiguration are available via the JTAG port or via the
SelectMAP, SelectMAP interface, if the Persist option is set to Yes.
Re;:rtt)iilfk’ Levell Readback function is disabled. Limited partial reconfiguration is still available via the
reconfiguration JTAG port or via the SelectMAP interface, if the Persist option is set to Yes.
Level2 Readback function is disabled. Limited partial reconfiguration is disabled.
CRC Configuration Enable | Default. Enable CRC checking on the FPGA bitstream. If error detected, FPGA asserts
INIT_B Low and DONE pin stays Low.
Disable | Turn off CRC checking.
Persist SelectMAP No All BPI and Slave mode configuration pins are available as user-1/O after configuration.
interface pins, Yes This option is required for Readback and partial reconfiguration using the SelectMAP
BPI mode, . . ;
Slave mode mterface. The SelectMAP mtgrface pins (see Slave Parallel Mode) are reserved after
Configuratior’w configuration and are not available as user-I/O.
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€ XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
Table 81: DC Characteristics of User I/Os Using Table 81: DC Characteristics of User I/Os Using
Single-Ended Standards Single-Ended Standards (Cont’d)
Test Logic Level Test Logic Level
IOSTANDARD | Conditions Characteristics IOSTANDARD | Conditions Characteristics
Attribute lo. | lon VoL Vou Attribute lo. | lon VoL Vou
(mA) | (mA) | Max (V) Min (V) (mA) | (mA) | Max (V) Min (V)
LVTTL®) 2 2 -2 0.4 24 SSTL2_| 81 | 81| Vr-0.61 | Vy7+0.61
4 4 —4 Notes:
6 6 -6 1. The numbers in this table are based on the conditions set forth in
Table 77 and Table 80.
8 8 -8 2. Descriptions of the symbols used in this table are as follows:
12 12 _12 loL — the output current condition under which VOL is tested
lon — the output current condition under which VOH is tested
16 16 | —-16 VoL — the output voltage that indicates a Low logic level
Von — the output voltage that indicates a High logic level
LVCMOS331) | 2 2 -2 0.4 Vcco - 04 Vceo — the supply voltage for output drivers
4 4 4 V17 — the voltage applied to a resistor termination
B 3. Forthe LVCMOS and LVTTL standards: the same Vg, and Vou
6 6 -6 limits apply for both the Fast and Slow slew attributes.
4. Tested according to the relevant PCI specifications. For
8 8 -8 information on PCI IP solutions, see www.xilinx.com/pci. The
PCIX IOSTANDARD is available and has equivalent
12 | 12 | 12 characteristics but no PCI-X IP is supported.
16 16 | —16
LVCMOS25() | 2 2 -2 0.4 Veco - 04
4 4 —4
6 6 —6
8 8 -8
12 12 | —12
LVCMOS18() 2 2 -2 0.4 Vecco - 0.4
4 4 -4
6 6 -6
8 8 -8
LVCMOS15@) | 2 2 -2 0.4 Veco - 0.4
4 4 -4
6 6 -6
LVCMOS12@) | 2 2 -2 0.4 Veco— 0.4
PCI33_3* 1.5 | 0.5 | 10% Veco | 90% Veeo
PCl66_3(*) 1.5 | =0.5 | 10% Vgeo | 90% Veco
HSTL_I_18 8 -8 0.4 Veco — 0.4
HSTL_III_18 24 -8 0.4 Veco — 0.4
SSTL18_lI 6.7 | -6.7 | V7—0.475 | V17 + 0.475
DS312 (4.0) October 29, 2012 www.xilinx.com
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Timing Measurement Methodology

When measuring timing parameters at the programmable
I/Os, different signal standards call for different test
conditions. Table 95 lists 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 Vrefg 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 72. A termination
voltage V1 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.,

Table 95: Test Methods for Timing Measurement at I/0s

LVCMOS, LVTTL), then Rt is set to 1MQ to indicate an open
connection, and Vt is set to zero. The same measurement
point (Vy) that was used at the Input is also used at the
Output.

V1 (VREF)

FPGA Output
Hpd Rt (Rrer)

Vm (VMmEAS)

I CL (Crer)

ds312-3_04_090105
Notes:

1. The names shown in parentheses are
used in the IBIS file.

Figure 72: Output Test Setup

Signal Standard Inputs Outputs Ing:tt;uatr;d
(IOSTANDARD)
VRer (V) VL(V) Vi (V) Ry (Q) Vr (V) Vi (V)

Single-Ended
LVTTL - 0 3.3 M 0 1.4
LVCMOS33 - 0 3.3 M 0 1.65
LVCMOS25 - 0 2.5 ™M 0 1.25
LVCMOS18 - 0 1.8 M 0 0.9
LVCMOS15 - 0 15 M 0 0.75
LVCMOS12 - 0 1.2 M 0 0.6
PCI33_3 Rising - Note 3 Note 3 25 0 0.94

Falling 25 3.3 2.03
PCIl66_3 Rising - Note 3 Note 3 25 0 0.94

Falling 25 3.3 2.03
HSTL_I_18 0.9 VRer — 0.5 VRer + 0.5 50 0.9 VRer
HSTL_IlI_18 1.1 Vger - 0.5 VRer + 0.5 50 1.8 VRer
SSTL18_| 0.9 Vger — 0.5 Vger + 0.5 50 0.9 VRer
SSTL2_| 1.25 Vger — 0.75 VRger + 0.75 50 1.25 VRer
Differential
LVDS_25 - Viem—0.125 | Vicu +0.125 50 1.2 Viem
BLVDS_25 - Viem=0.125 | Vg +0.125 M 0 Viem
MINI_LVDS_25 - Viem=0.125 | Vg +0.125 50 1.2 Viem
LVPECL_25 - Viem - 0.3 Vicm + 0.3 1M 0 Viem
RSDS_25 - Vicm = 0.1 Vicm + 0.1 50 1.2 Viem
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€ XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
Table 95: Test Methods for Timing Measurement at I/0Os (Cont'd)
Inputs and
Signal Standard Inputs Outputs gutputs
(IOSTANDARD)
VRer (V) vVL(V) Vu (V) Rr (Q) V1 (V) Vi (V)
DIFF_HSTL_I_18 - Vper — 0.5 VRer + 0.5 50 0.9 Viewm
DIFF_HSTL_IIl_18 - VRer — 0.5 VRer + 0.5 50 1.8 Viem
DIFF_SSTL18_| - VRer — 0.5 VRer + 0.5 50 0.9 Viem
DIFF_SSTL2_| - VRer — 0.5 VRer + 0.5 50 1.25 Viem
Notes:

1. Descriptions of the relevant symbols are as follows:

VRer — The reference voltage for setting the input switching threshold

Vicm — The common mode input voltage

V1 — Voltage of measurement point on signal transition
V| — Low-level test voltage at Input pin

Vy — High-level test voltage at Input pin

Rt — Effective termination resistance, which takes on a value of 1TMQ when no parallel termination is required

V1 — Termination voltage

2. The load capacitance (C|) at the Output pin is 0 pF for all signal standards.

3. According to the PCI specification.

The capacitive load (C|) is connected between the output
and GND. The Output timing for all standards, as published
in the speed files and the data sheet, is always based on a
C, value of zero. High-impedance probes (less than 1 pF)
are used for all measurements. Any delay that the test
fixture might contribute to test measurements is subtracted
from those measurements to produce the final timing
numbers as published in the speed files and data sheet.

Using IBIS Models to Simulate Load
Conditions in Application

IBIS models permit the most accurate prediction of timing
delays for a given application. The parameters found in the
IBIS model (Vger, Rrer @and Vygas) correspond directly
with the parameters used in Table 95 (V1, Ry, and V). Do
not confuse Vger (the termination voltage) from the IBIS
model with Vggg (the input-switching threshold) from the
table. A fourth parameter, Crgp, is always zero. The four
parameters describe all relevant output test conditions. IBIS
models are found in the Xilinx development software as well
as at the following link:

http://www.xilinx.com/support/download/index.htm

Delays for a given application are simulated according to its
specific load conditions as follows:

1. Simulate the desired signal standard with the output
driver connected to the test setup shown in Figure 72.
Use parameter values V1, Ry, and V), from Table 95.
CREek is zero.

2. Record the time to V).

3. Simulate the same signal standard with the output
driver connected to the PCB trace with load. Use the
appropriate IBIS model (including Vgreg Rrer Crer
and Vyeas values) or capacitive value to represent the
load.

4. Record the time to Veas-

5. Compare the results of steps 2 and 4. Add (or subtract)
the increase (or decrease) in delay to (or from) the
appropriate Output standard adjustment (Table 94) to
yield the worst-case delay of the PCB trace.
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IEEE 1149.1/1532 JTAG Test Access Port Timing

TCK
(Input)

TMS
(Input)

TDI
(Input)

TDO
(Output)

TrmsTck— —TTcKTmMs
TroiTek — — TrckTol
— TrckTDO
/ F
AN

Figure 78: JTAG Waveforms

Table 123: Timing for the JTAG Test Access Port

DS312-3_79_032409

All Speed Grades

Symbol Description Units
Min Max

Clock-to-Output Times

TrekTDO The time from the falling transition on the TCK pin to 1.0 11.0 ns
data appearing at the TDO pin

Setup Times

TTDiTek The time from the setup of data at the TDI pin to the 7.0 - ns
rising transition at the TCK pin

TrmsTCK The time from the setup of a logic level at the TMS pin 7.0 = ns
to the rising transition at the TCK pin

Hold Times

TrckTDI The time from the rising transition at the TCK pin to the 0 = ns
point when data is last held at the TDI pin

TrckTMS The time from the rising transition at the TCK pin to the 0 = ns
point when a logic level is last held at the TMS pin

Clock Timing

TeeH The High pulse width at the TCK pin - ns

TecL The Low pulse width at the TCK pin - ns

Frek Frequency of the TCK signal - 30 MHz

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 77.
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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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PRODUCT NOT RECOMMENDED FOR NEW DESIGNS
& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

User I/Os by Bank The XC3S250E FPGA in the FT256 package has 18
unconnected balls, labeled with an “N.C.” type. These pins

Table 144, Table 145, and Table 146 indicate how the are also indicated with the black diamond (4) symbol in
available user-1/O pins are distributed between the four /0O Figure 85.

banks on the FT256 package.
Table 144: User I/Os Per Bank on XC3S250E in the FT256 Package

All Possible I/0 Pins by Type
Pellscakage 1/0 Bank Maximum /O v yp
ge /o INPUT DUAL VREF(")

Top 0 44 20 10 1 5 8
Right 1 42 10 7 21 4 0@
Bottom 2 44 8 9 24 3 0(@)
Left 3 42 24 7 0 3 8
TOTAL 172 62 33 46 15 16
Notes:

1. Some VREF and CLK pins are on INPUT pins.
2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.

Table 145: User I/Os Per Bank on XC3S500E in the FT256 Package

All Possible I/0 Pins by Type
P%%kage /O Bank | Maximum l/O L
ge J{o] INPUT DUAL VREF()

Top 0 46 22 10 1 5 8
Right 1 48 15 7 21 5 0@
Bottom 2 48 11 9 24 4 0(2)
Left 3 48 28 7 0 5 8
TOTAL 190 76 33 46 19 16
Notes:

1. Some VREF and CLK pins are on INPUT pins.
2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.

Table 146: User I/Os Per Bank on XC3S1200E in the FT256 Package

All Possible 1/0 Pins by Type
PaE%kage /O Bank | Maximum l/O v yp
ge I{o] INPUT DUAL VREF(1)

Top 0 46 24 8 1 5 8
Right 1 48 14 8 21 5 0@
Bottom 2 48 13 7 24 4 0()
Left 3 48 27 8 0 5 8
TOTAL 190 78 31 46 19 16
Notes:

1.  Some VREF and CLK pins are on INPUT pins.
2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.
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PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 148: FG320 Package Pinout (Contd)
Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name Fg:ﬁo Type
3 N.C.(®) I0_L22P_3 10_L22P_3 P3 500E: N.C.
1200E: /0
1600E: /0
3 I0_L23N_3 I0_L23N_3 I0_L23N_3 R2 e
3 I0_L23P_3 I0_L23P_3 I0_L23P_3 R3 /0
3 I0_L24N_3 I0_L24N_3 I0_L24N_3 T /0
3 I0_L24P_3 I0_L24P_3 I0_L24P_3 T2 e
3 P P P D3 INPUT
3 10 P P F4 500E: 1/O
1200E: INPUT
1600E: INPUT
3 IP IP P F5 INPUT
3 P P P G1 INPUT
3 P P P J7 INPUT
3 P P P K2 INPUT
3 P P P K7 INPUT
3 P P P M1 INPUT
3 P P P N1 INPUT
3 P P P N2 INPUT
3 P P P R1 INPUT
3 P P P U1 INPUT
3 IP/VREF_3 IP/VREF_3 IP/VREF_3 J6 VREF
3 IO/VREF_3 IP/VREF_3 IP/VREF_3 R4 | 500E: VREF(/O)
1200E:
VREF(INPUT)
1600E:
VREF(INPUT)
3 VCCO_3 VCCO_3 VCCO_3 F3 VCCO
3 |vCCO.3 VCCO_3 VCCO_3 H7 vCCco
3 |vCcco.3 VCCO_3 VCCO_3 Ki vCCco
3 VCCO_3 VCCO_3 VCCO_3 L7 VCCO
3 |vCCo.3 VCCO_3 VCCO_3 N3 vCCco
GND | GND GND GND AT GND
GND | GND GND GND A18 GND
GND | GND GND GND B2 GND
GND | GND GND GND B17 GND
GND | GND GND GND Cc10 GND
GND | GND GND GND G7 GND
GND | GND GND GND G12 GND
GND | GND GND GND H8 GND
GND | GND GND GND Ho GND
GND | GND GND GND H10 GND
GND | GND GND GND H11 GND
GND | GND GND GND J3 GND
GND | GND GND GND J8 GND
GND | GND GND GND J1 GND
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