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XC4300 HardWire™
Array Family

Product Specification

Features

* Mask-programmed versions of Programmable Logic
Cell Arrays FPGA

— Specifically designed for easy XC4000 series FPGA
conversions

— Significant cost reduction for high volume applica-
tions

— Transparent conversion from FPGA device
— On-chip scan-path test latches
— High performance deep submicron CMOS process

— Meets XC4000 series -4 speeds (system clock rates
of 60-70 MHz)

— On-chip ultra-fast RAM

— 5 volt operation

¢ Easy conversion with guaranteed results
— No customer engineering resource required
— Fully pin-for-pin compatible
— Supports most popular package types

— Same specifications and architecture as program-
mable XC4000 FPGA devices

— Up to 13,000 gate complexity
— All nets and CLBs preserved

— FPGA Design File used 1o generate proeduction
ready prototypes

— Prototypes built on production fab line, fully tested
to production specification

Description

The XC4300 HardWire Array are mask-programmed ver-
sions of the XC4000 programmable devices. In volume
applications where the design s stable, the programmable
FPGA devices used for prototyping and initial production
can be replaced by their HardWire Array equivalents. This
offers a significant cost reduction with virually no risk or
engineering resources required.

In a programmable array device, the logic functions and
interconnections are determined by the configuration pro-
gram data, loaded and stored in internal static-memory
cells. The HardWire Array has the identical architecture as
the programmable FPGA device it replaces. All CLBs,
I0Bs, interconnect topology, power distribution and se on
arethe same. Inthe HardWire Array, the memory cells and
the logic they control are replaced by metal connections.
Thusthe HardWire array is a semicustom device manufac-
tured to provide a customer specific function, yet is com-
pletely compatible with the programmable FPGA device it
replaces.

Xilinx manufactures the HardWire Array using the informa-
tion from the programmable array design file. Since the
HardWire device is both pinout and architecturally identi-
cal to the programmable array device, it is easily created
without all the costly and time-consuming engineering
activity that other semicustom solutions would require —
noredesign {ime, no expensive and time-consuming simu-
lation runs, no place and route, no test-vector generation.
The combination of the programmable FPGA device and
the HardWire Array offers the fastest and easiest way to
get a new product to market, while ensuring low cost, low
risk, and high-volume cost reduction.

Table 1. Summary of HardWire Product Availability For Each Member of the XC4000 Family

HardWire Replacement 2?:32 Packages

Device FPGA Supported | pc | pg |va| Ta | PQ | PQ | BG | PG | PQ
up to 240" | g4 | 100|100 | 144 | 160 | 208 | 225 | 191 | 240

XC4303 XC4002A, XC4003/A -4 N AN SN

XC4305 XC4004A, XC4005/A -4 HMEE: BRIEERE ShaE

XC4310 XC4006, XC4008, XC4010 -4 N BRSOV [ V[ V|V RS

XC4313 XC4013 -4 |&W§§I VNV v

* Consult factory for information if faster speed grades are required.

X7094
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XC4300 HardWire Array Family

Electrical Characteristics

The XC4300 HardWire Array family is form, fitand function
compatible with the XC4000 FPGA family (for XC4000E
designs utilizing Select-RAM™ features, Xilinx offers the
XC4400 HardWire devices for lower cost solutions for high
volume products). Accordingly, all XC4300 HardWire de-
vices meet the electrical specifications of the respective
XC4000 FPGA device for the -4 Speed Grade. For specific
data, please see the XC4000 section of the Xilinx Pro-
grammable Logic Data Book. Absolute Maximum Ratings,
Operating Conditions, DC Characteristics, Input to Output
Parameters (Pin-to-Pin) and Switching Characteristics of
the -4 Speed Grade of the appropriate device type apply.

XC4300 Features

CLB has two independent 4-input function generators.
Athird functiongenerator combinesthe outputs ofthe
two other function generators with a ninth input.

All functioninputs are swappable, all have full access;
none are mutually exclusive.

CLB has very fast arithmetic carry capability.

CLB function generator look-up table can also be used as
high-speed RAM.

CLB flip-flops have asynchronous set or reset.

CLB has four outputs, two flip-flops, two combinatorial.

CLB connections symmetrically located on all four edges.

IOB has more versatile clocking polarity options.
IOB has programmable input set-up time:
long to avoid potential hold time problems,
short to improve performance.
IOB has Long Line access through its own TBUF.
Outputs are n-channel enly, lower VOH increases speed,
outputs do not clamp to V...

Table 2. Three Generations of Xilinx HardWire LCA Families

XC4303 and XC4305 can sink 24 mA per output; XC4310
12 mA per output

IEEE 1149.1- type boundary scan is supportedinthe I/O.
Wide decoders on all four edges of the array.

Increased number of interconnect resources.

All CLB inputs and outputs have access to most inter-
connect lines.

Switch Matrices are simplified to increase speed.

Eight global nets can be used for clocking or distributing
logic signals.

TBUF output configuration is more versatile and 3-state
control less confined.

Programis single-functieninput pin, overrides everything.
INIT pin also acts as Configuration Error output.

Start-up can be synchronized to any user clock (thisisa
configuration option).

No Powerdown, but instead a Global 3-state input that
does not reset any flip-flops.

No on-chip crystal oscillator amplifier.

Configuration Bit Stream includes CRC error checking.

Configuration Clock can be increased to 8 MHz.

Configuration Clock is fully static, no constraint on the
maximum Low time.

Parameter XC4300 XC3300 XC2300
Max number of flip-flops 2280 928 174
Max number of user IO 240 144 74
Max number of RAM bits 28,800 0 0
Function generators per CLB 3 2 2
Number of logic inputs per CLB 9 5 4
Number of logic outputs per CLB 4 2 2
Number of low-skew global nets 8 2 2
Dedicated decoders yes no no
Fast carry logic yes no no
Internal 3-state drivers yes yes no
Output slew-rate control yes yes no
Power-down option no yes yes
Crystal oscillator circuit no yes yes
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Figure 1. Logic Cell Array Structure

Architectural Overview

As shown in Figure 1, the HardWire Array has the same
architecture as the programmable FPGA device it re-
places. The perimeter of I/O Blocks (IOBs) provides an
interface between the internal logic array and the device
package pins. The array of Configurable Logic Blocks
{CLBs) performs user-specified logic functions. The inter-
connect resources are programmed to form networks
carrying logic signals among blocks, analogous to printed-
circuit-board traces connecting SSI/MSI packages.

The logic functions of the blocks are implemented by look-
up tables. Functional options are implemented by user-
defined multiplexers. Interconnecting networks between
blocks are implemented with user-defined fixed metal
connections.

I/O Block

Each user-defined 10B, shown in Figure 5, provides an
interface between the external package pin and the inter-
nal user logic. It can be defined for input, output or
bidirectional signals. The IOB is identical to that used in
the programmable array device. There are a wide variety
of I/0O options available to the user.

Summary of I/O Options

Inputs

Direct

+ Latched/Registered

* Programmable pull-up/pull-down resistor

Qutputs

Direct/registered

Inverted/not inverted
3-state/on/off

Full speed/slew limited
3-state/output enable (inverse)

See The XC4000 Data Book for more details on I0B
operation.

Configurable Logic Block

The array of Configurable Logic Blocks (CLBs} provides
the functional elements from which the user’s logic is
constructed. The powerful and flexible XC4000/4300 CLB
provides more capability than previous generations of
array devices, resulting in more “effective gates per CLB.”
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XC4300 HardWire Array Family

The XC4300 CLB is identical to that used in the XC4000
family of FPGA devices. Each CLB has two flip-flops and
two independent 4-input function generators. A total of
thirteen CLB inputs and four CLB outputs provide access to
the function generators and flip-flops. These inputs and
outputs connect to the user-defined fixed metal intercon-
nects.

The versatility of the CLB function generators improves
system speed significantly. In addition, the CLB can pass
the combinaterial outputs to the interconnect netwerk, and
can also store the combinaterial results or other incoming
datain one or two flip-flops, and connect their cutputs to the
interconnect network as well. The flip-flops can be used as
registers or shift registers without blocking the function
generators from performing a different, perhaps unrelated,
task. This increases the functional density of the device.

See The Xilinx Programmable Logic Data Book for more
information on Configurable Logic Blocks.

Interconnect

User-defined interconnect resources in the array provide
routing paths to connect inputs and outputs of the /0O and
logic blocks into logic networks. Three types of metal
interconnects are provided to accommodate various net-
work-interconnect requirements:

= General purpose
Direct connect
LongLines.

The topology of all these interconnect resources is identi-
calwiththat of the FPGA, butthe speed oftheinterconnect
paths is significantly faster, since all interconnections are
fixed metal connections.

Architectural Enhancements

The XC4300HardWire arrays providethe systemfeatures
below, incorporated to improve system speed, device
flexibility, and ease of use.

* On-Chip Memory
The XC4000/XC4300 family provides very fast on-chip
RAM/ROM capability. Each CLB can be configured as
a small memory block that can be combined with as
many other CLBs as desired. This reduces the cost ot
distributed memory dramatically.

Wide Decoding

The XC4300 family has 16 very fast programmable
decoders located atthe chip periphery, fouron each chip
edge. They accept /O signals and internal signals as
inputandgenerate a very fastdecoded output. Thisfast-

decoding feature makes designing with FPGAs easierin
many applications.

Fast Carry Logic

Each CLB includes high-speed carry logic. The two
4-input function generators can be configured as a 2-bit
adder with built-in hidden carry that can be expanded to
any length. This dedicated carry circuitry is so fast and
efficient that conventional speed-up methods, like carry
generate/propagate, are meaningless even at the
16-bit level, and are of marginal benefit at the 32-bit
level.

The fast-carry logic opens the door to many new appli-
cations involving arithmetic operation where the previ-
ous generations of FPGAs were not fast or efficient
enough. High-speed address offset calculations in mi-
croprocessors or graphics systems, and high-speed
addition indigital-signal processing are two typical appli-
cations.

JTAG Boundary Scan

The XC4000/XC4300 family implements IEEE 1149.1
Boundary-scan methodology. This technique permits
systems manufacturers to test their PC boards more
safely, thoroughly, and efficiently, at significantly lower
cost than using the traditional bed-of-nails test.

Configuration and Start-up

The XC4300 family of HardWire arrays are designed to be
fully compatible with their XC4000 programmable array-
device equivalents. While the HardWire arrays do not
require the loading of configuration data, they support a
wide variety of configuration modes.

Configuration

The XC4300 HardWire Array can be used as a stand-alone
device or in a daisy chain with other array or HardWire-
array devices. |t is designed to emulate the configuration
sequence of the XC4000 array device for most configura-
tion modes. The HardWire Array cannot act as the first
device in a daisy-chain in Master Parallel or Peripheral
Mode; however it can operate downstream from an array
device operating in these modes. Stand-alone array de-
signs using these modes are also acceptable, since the
HardWire Array provides an “instant-on” option. The “in-
stant-on” option bypasses the normal configuration emula-
tion sequence. This mode can also be used for systems
where the normal configuration delay is not acceptable.

If “instant-on” is not selected, the user can select either the
“bit-swallowing” or “no-data” option. With the bit-swallow-
ing option, the device fully supports Serial Configuration
Modes, and may be used anywhere in a daisy chain of
array devices with no change to the configuration bitstream
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required. With the no-data option, the HardWire Array does
not “swallow”its own configuration data. Whatever bits are
fedinto the DIN pin will appear atthe DOUT pin afteradelay
“TDIO”. This mode is useful for a stand-alone HardWire
array, or in a daisy chain where the designer wants 1o
reduce the total number of required configuration bits.

Start-Up Sequence

The XC4300 HardWire Arrays are designed io emulate the
start-up sequence of the FPGA devices as closely as
possible, however, multiple options are available. The
start-up sequence may be thought of as three stages:
power-on-reset; internal clear; and configuration. There
are three basic sequence options:

« Standard configuration
« Rapid reset
+ Instant-on

Standard Configuration Sequence

An internal power-on reset circuit is triggered when power
is applied. When Vg reaches approximately 3 V, the
device generates a POR (power-on reset ) pulse. During
the reset, the I/O output buffers are disabled and all inputs
are pulled High. The POR pulse has a nominal delay of 22
ms. If the MO pin is held Low during the POR cycle, (see
chart) the POR pulse is extended to four times its nominal
delay. This ensures that all daisy-chained slave devices
will have sufficient time to power up.

Following the POR cycle, the HardWire Array enters a
“clearing” state. This state emulates the memory clear
performed by a FPGA upon power-up. The length of the
clear cycle is nominally 250 ps.

Atthe completion of the clear cycle the INIT pin is sampled.
If the INIT pin is held Low, the “configuration” is delayed
until INIT is driven High and the value of the Mode pins is
latched. If the device is in Master Mode (see chart) it begins
to preduce CCLKs. lf the device isin Slave Mode it requires
CCLKs to be supplied from ancther device.

If “no-data” is chosen after four CCLK cycles the part is
“configured” and the Done pin is released. (If the device is
in adaisy chain with the DONE pins tied together the DONE
pin will remain Low until all devices have completed
configuration.)

Table 3. Configuration Modes

MO M1 POR CCLK
0 X 4X Mstr
1 0 1X Mstr
1 1 1X Slv

Example 1. As a stand alone HardWire Array.

Example 2. As a daisy chain of all HardWire Arrays.

Example 3. As a HardWire Array or programmable slave in a
daisy chain with a Programmakble device as a master.

E—'PorH|----|PorH|—--1PorH|—---

Example 4. As a HardWire Array device acting as a Serial
Master with any combination of Programmable and
HardWire Arrays as slaves.

PorHI—---|PorH|—--{PorH|----

{P = Programmable device, H = HardWire Array device)

X7104

Figure 2.

One CCLK after the DONE pin goes High the I/Os will
become active. The internal global reset is user-defined to
release either one CCLK cycle before or after the 1/Q pins
become active. A HardWire Array operating in Master
Mode will stop producing CCLKs one cycle after the I/Os
become active.

It “bit-swallowing™ s chosen, the device will behave exactly
like a serial mode XC4000. A complete bit stream is
reguired to configure the array. The full range of start-up
options offered by the XC4000 are available.

Rapid Reset

The rapid-reset cycle follows the same three stages as the
standard configuration sequence, however the time de-
lays are significantly reduced. The POR pulseis shortened
and is nominally 1 us. The clearing-state delay is also
reduced to approximately 1 ps. Following the clearing
state, the configuration stage is the same as for the
standard configuration sequence.

Instant-On

When the Instant-On option is selected, the HardWire
Array has a short POR delay of nominally 1 ps. If the INIT
pin is not held Low, the array goes active within an
additional 1 us. The DONE pingoes High, the I/0Os become
active, and the internal global set/reset signal goes inac-
tive. Holding the INIT pin Low delays start-up until the INIT
pinisreleased, at which time the device goes active within
1 ps. The CCLK pinis disabled during the entire power-up
and start-up sequence.
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Performance

The XC4300 family of HardWire Arrays is manufactured
using the same high-performance submicron CMOS
technology. Actual array performance is determined by
the timing of critical paths, including the timing for the logic
and storage elements in that path and the timing of the
assoclated interconnect. HardWire Array logic-block
performanceisequaltoorslightly faster thanthe equivalent
FPGA performance, while the interconnect performanceis
significantly faster.

All HardWire Arrays are specified and tested for operation
atthe fastest equivalent FPGA speed available at the time
the HardWire deviceisintroduced. For the XC4300 family,
this means all parts are guaranteed to the -4 speed grade.
Since the finished HardWire product is customized for a
specific customer and application, speed grading is not
available.

Power

Power for the HardWire Array is distributed through a grid
to achieve high noise immunity and isolation between logic
and I/Q. Inside the device, dedicated Vg and ground
rings surround the logic array and provide power to the
IO drivers. An independent matrix of Voo and ground
lines supplies the interior logic of the device. This power
distribution grid provides a stable supply and groundfor all
internal logic, providing the external package power pins
are all connected and appropriately decoupled. Typically
a 0.1-pF capacitor connected near the Vcc and ground
pins will provide adequate decoupling.

Output buffers capable of driving the specified 12-mA/
24-mA loads under worst-case conditions may be capable
ofdriving many times that currentin a best case. Noise can

be reduced by minimizing external lcad capacitance and
reducing simultanecus output transitions in the same
direction. It may also be beneficial to locate heavily loaded
output buffers near the ground pads. The I/Q Block output
buffers have a slew-limited mode which should be used
where output rise and fall times are not speed critical.
Slew-limited outputs maintain their dc drive capability, but
generate less external reflections and internal noise. A
maximum total external capacitive load for simultaneous
fast-mode switching in the same direction is 200 pF per
power/ground pin pair. For slew-rate limited outputs this
total is four times larger.

XC4000/XC4300-Family Pin Assignments

Xilinx offers members of the XC4300 family in a variety of
surface-mount and through-hole package types, with pin
counts from 84 to 225.

Eachchipis offeredinseveral package types to accommo-
date the avallable PC-board space and manufacturing
technology. Most package types are also offered with
different chips to accommodate design changes without
requiring PC-board changes.

3 V/5 V Considerations

The XC4300 HardWire Array operates as 5 volt device
only. See table 4.

Table 4. 5 Volt Operation

5 Volt Operation
Vih {min)
2.00

Vil (max)
0.80

Vol {max)
0.40

Voh {min)
Ve -04

X718

XC4300
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HardWire Array Testability

The HardWire Array products contain significant on-chip logic
tofacilitate manufacturability and testing. This logic, combined
with Xilinx’s internal Automatic Test Generation (ATG) soft-
ware, assures 100% functionality. In fact, the HardWire array
can be 100% functionally tested by Xilinx without the need for
customer generated test vectors (as is required with custom
gate arrays).

This section examines the two basic block structures and the
spacial test circuitry in the HardWire Array.

Test Architecture

The HardWire Array contains two types of internal blocks: the
Input/Output Block (IOB} and the Configurable Logic Block
(CLB). To accomplish 100% functional testing, special test
circuitry is designed into the device. This circuitry allows
testing of each block (CLB and 10B) in a synchronized
procedure known as “Scan Test”. Special dedicated test
latches (called TBLKs) are included on all HardWire devices.
They are completely transparenttothe normal operation of the
circuit. Scan testing allows the contents of all internal flip-flops

to be serially shifted off-chip, and for Xilinx generated test
veclors to be shifted into the device, thus enabling all flip-flops
to be initialized to any desired state.

These special dedicated test latches are placed into each CLB
and|OB. Each CLB hasfourinternal test latches, (placed at the
CLB outputs), while each ICB contains four test latches (placed
at the IOB inputs) as shown in Figures 3 and 4. The placement
of these test latches is very important, since each CLB output
or OB input can fanout to multiple destinations. All sources and
destinations of logic blocks come from other logic blocks.
Therefore, this placement of the latches provides complete
access to all nets and synchronized control of all CLBs and
IOBs.

Thetest latches are connected into a daisy chain which passes
through every flip-flopinthe array. Figure 5 shows an overview
of the scan path. The path begins at the Scan In pin, sequences
througheach CLB, thenthroughthe IOBs, andfinally exitsatthe
Scan Qut pin. This scan path can be seen in more detail in
Figure 4, which shows the precise sequence with which the
CLB and IOB internal test latches are loaded or read.

paTAIN ——2
+— 0
MUX D Q
F 1
DIN
G D
RD
=
.b
LOGIC c COMBINATORIAL | TBLK
VARIABLES g FUNCTION
: |1
ay
TBLK __IF\ -
DIN
MUX
1
—
ENABLE CLOCK .BC
“1* (ENABLE}
/
CLOCK k Elj
RESET rd
DIRECT
*0" (INHIBIT} |—
(GLOBAL RESET)
X1380

Figure 3. HardWire CLB Test Latch Locations
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USER-DEFINED METAL CONNECTIONS vee
ouT 3-STATE OUTPUT SLEW PASSIVE
INVERT INVERT SELECT RATE PULL UP AN
3- STATE — .lD_I_
OUTPUT ENABLE) ~— TBLK
( ) | e
-0 D Q OUTPUT
ouT —r—_)D TBLK
: ELp BUFFER
FLOP
> YO PAD
R
y —
DIRECT IN ~——
REGISTERED IN —# I— Q D I <}
FLIP TTLor
TBLK |=|_ocr>p TBLK L1
INPUT
LATCH THRESHOLD il
D =
R
ok ik I (GLOBAL RESET)
OO CK1
oo o
(O = USER-DEFINED METAL CONNECTIONS X5363
Figure 4. HardWire IOB Test Latch Location
0B P [
AA AP
o || os || 108
[ ] [ ]
[ ] [ ]
[ ] o
TA | P
CLB || CLB |—|
10B
— -9 & O
I10B
SCAN
IN I
SCAN
ouT
I0B 10B

Figure 5. Scan Path Overview

X1352
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The internal architecture of & TBLK is shown in Figure 7.
In the normal operation mode of the HardWire array, SW1
is in position A and all the test latches are bypassed
completely. The HardWire array device is set into Test
Mode (SW1 = position B) by Xilinx ATG software. This
software inputs unique conditions on several control pins
while serially loading a “password” into the device. Forthis
reason, itis not possible for a customer design to inadvert-
ently place the HardWire array into Test Mode. When SW1
is in position B (Test Mode) all the latches can receive data
from either the CLB output or the previous latch inthedaisy
chain {(SQn).

Synchronized together by a special test clock, all the test
latches operate in two phases. The first phase serially
loads all the latches to place a specific vector at the inputs
of the logic block to be tested. The second phase is a
parallel load of all latches, storing the expected output data
of the logic block being tested (SW2 = A). At this point
testing returns to phase one and serially clocks out the
results, while simultaneously clocking in a new input
vector.

Test
Clock

SwWi
CLB A Out to

Cutput _o , Selected Nets
B
A SC

SW2 «—@—D Q SQn42

SQn _O

B

Test Latch %1353

Figure 7. TBLK Block Diagram

Scan Test

To see how scan testing can be used to provide complete
functional test coverage, consider the logic shown in
Figure 8. This diagram shows a CLB (CLB2) with two
inputs beingdriven by two different CLBs and the other two
inputs being driven by two different IOBs. If we apply every
possible combination of inputs to CLB2 and all expected
output conditions are met, then CLB2 has been 100%
functionally tested. The input conditions applied also in-
clude any register control signals (such as Clock, Reset, or
Clock Enable). The same procedure is used for testing
IOBs.

Looking again at Figure 8, CLB2 is tested by first serially
loading the X output latches of CLB1 and CLB3 and the
input latches of IOB1 and IOB2. Note that the latches on
CLB2’s outputs are also loaded in this first phase. Not all
CLBs and IOBs can be tested at once, due to signal

dependencies. To positionthe correctdataintothe latches
all unused latches still need “don’t cares” loaded. Regard-
less of which CLBs and I0Bs are being tested by a
particular scan vector, the complete scan path is always
shifted in and out for testing and verification. The state of
CLB2’s output latches will be opposite to their expected
results in phase two. This guarantees that CLB2’s input
data changed the state of its output latches and therefore,
is current data.

CLB or IOB data registers using a synchronous or asyn-
chronous clock are not a problem during this special test
mode. All customer-used registers are clock inhibited
during the phase one load. The inhibit of register clocking
is accomplished by logically “ANDing” the register clocks
with the global inhibit control line.

The test vectors needed to perferm this thorough testing
are created by Xilinx. No additional effort or engineering
time is required from the user to ensure proper device
performance. The customer design file used to create the
HardWire array is used in conjunction with specially devel-
oped Xilinx Automatic Test Generation software. This
creates the complete set of test vectors required to per-
form 100% functional testing. This software creates the
data for all possible input conditions and corresponding
output data for each CLB and IOB used in the customer
design. This data is then compiled into the test vectors
used to perform the actual testing.

CLB1

OB1 CLB2

lc:Lu‘:a-

CLB3

10B2

.

Figure 8. Four Input CLB (CLB2) Driven by Two
Ditferent CLB Outputs and Two different IOB Outputs
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XC4303 Pinouts
Pin Bound Pin Bound
Description PC84 |PQ100| Scan Description PC84 |PQ100| Scan
vCcC 2 92 - GND 43 41 -
VO (A8) 3 93 32 10 44 42 157
110 (A9) 4 94 35 110 45 43 160
[lis] — 95 38 [lis] — 44 163
lie] — 96 41 lie] — 45 166
10 (A10) 5 97 44 [lis] 46 46 169
/O (A11) 6 98 47 lie] 47 47 172
- - - - [lis] 48 48 175
170 (A12) 7 99 50 110 49 49 178
170 (A13) 8 100 53 - - - -
- - - - 110 50 50 181
170 (A14) 9 1 56 SGCK3 (110} 51 51 184
SGCK1 (A15,1/0) 10 2 59 GND 52 52 -
vYCC 11 3 — DONE 53 53 —
GND 12 4 - vce 54 54 -
PGCK1 (A1B, I/0) 13 5 62 PROG 55 55 -
170 (A17) 14 6 65 VO (D7) 56 56 187
- - - - PGCK3 (110} 57 57 100
O (TDI) 15 7 68 - - - -
110 (TCK) 16 8 71 1/C (D6) 58 58 193
- - - - 110 - 59 196
VO (TMS) 17 9 74 1/C (D5) 59 60 199
110 18 10 77 1/0 (CS0) 60 61 202
110 — — 80 110 — 62 205
110 - 11 83 110 - 63 208
[lis] 19 12 86 /O (D4) 61 64 211
[l[®] 20 13 89 [l[®] 62 B85 214
GND 21 14 — vCC 63 66 —
vYCC 22 15 — GND B4 67 —
Is) 23 16 92 110 (D3) 65 68 217
110 24 17 95 /O (BS) 66 69 220
[lis] - 18 98 [lis] - 70 223
110 - - 101 110 - - 226
110 25 19 104 1/C (D2) 67 71 229
[l[®] 26 20 107 [l[®] 68 72 232
110 27 21 110 1/C (D1) 69 73 235
lis] — 22 113 1/0 (RCLK-BUSY/RDY) 70 74 238
[lis] 28 23 116 - — - —
SGCK2 (110} 29 24 119 /0 (DO, DIN) 71 75 | 241
O (M1) 30 25 122 SGCK4 (DOUT, 10) 72 76 | 244
GND 31 26 — CCLK 73 77 —
1 (M0} 32 27 | 1257 vee 74 78 -
vcC 33 28 - Q({TDO) 75 79 -
1 {M2) 34 29 1267 GND 76 80 -
PGCHK2 {I/0) 35 30 127 1/C (A, WS) 77 81 2
1/0 (HDC) 36 31 130 PGCK4 (A1, I/O) 78 82 5
[lis] — 32 133 YO (CS81, A2) 79 83 8
VO (LDO) 37 33 136 VO (A3) 80 84 11
[lis] 38 34 139 YO (Ad) 81 85 14
=) 30 a5 142 VO (A5) 82 86 17
[lis] - 36 145 [lis] - 87 20
(sl - 37 148 (sl - 88 23
110 40 38 151 11O (AB) 83 89 26
1/0 (ERR, TNIT) 41 39 154 110 (A7) 84 90 29
vCcC 42 40 - GND 1 91 -

* Indicates unconnected package pins.

1 Contributes only one bit (.i) to the boundary scan register.

Boundary Scan Bit 0 =TDO.T
Boundary Scan Bit 1 =TDO.C
Boundary Scan Bit 247 = BSCANT.LUPD
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XC4300 HardWire Array Family

XC4305 Pinouts
Pin Bound Pin Bound Pin Bound
Description PCB4 |PQ160 [PQ208| Scan Description PCB4 | PQ160 | PG208| Scan Desctiption PC84 |PQ160|PQ208| Scan
vCcC 2 142 | 183 — 1/0 — 35 45 | 161 /0 — 88 | 114 | 274
1/0 (A8) 3 143 | 184 | 44 — — — — — — — ga” | 115 | —
1/0 (A9) 4 144 | 185 | 47 110 28 36 46 164 — — ga” | 115" | —
9] - 145 | 186 50 SGCK2 (110 29 37 47 167 - - gol [ 116" [ —
[® 146 | 187 | 53 O (M1) 30 38 48 | 170 — - [u7 ] -
— — — 188" | - GND 31 39 49 — — — — 118" [ -
— — — 189" | — 1 (M0} 32 40 50 | 173t GND - 91 119 -
110 {A 10} 5 147 [ 190 | =6 — — — 517 — 110 — oz [ 120 | 277
110 (A11) 6 148 | 191 59 — — — 52% — 110 — 93 [ 121 | 280
[® — 149 | 192 | 2 — — — 53% — 1/0 (D5} 59 94 | 122 | 283
1O 150 | 193 | 65 — — — 547 — 110 (CS0) 60 95 | 123 | 286
GND 151 194 - Voo 33 41 55 - - - - 124 -
— — — 195" — 1 {(M2) 34 42 56 | 174t — — — 125" —
— — — [1ee™ | - PGCK2 (0) 35 43 57 | 175 /0 — 96 | 126 | 289
- - 152" [ 197" | - 110 (HDC) 36 A4 58 178 110 - 97 127 | 202
— — 158" [ 198" [ - /0 — 45 59 181 1/0 (D4) 61 98 178 | 295
110 {A12) 7 154 | 199 | e3 — — — — — 110 62 99 [ 129 | 208
110 (A13) 8 155 | =00 | 71 e} — 46 60 | 184 vee 63 | 100 | 130 —
- - - - - 110 - 47 61 187 GND 64 | 101 | 131 -
1O — 156 | 201 74 1/0 (DG} 37 48 62 | 190 1/0 (D3} 65 | 102 | 132 | 301
9] — 157 | 202 77 — — 49" | 83T — 10 (AS) 66 103 | 133 [ 304
110 (A14) 9 158 | 208 | a0 — — 50° | &4” - 110 - 104 | 134 | 307
SGCKI1 (A15, FO) 10 150 | 204 | &3 — — — 65" — /0 — 105 | 135 | 310
vce 11 160 | 205 - - - - 66" — - - - 136* [ -
- - — | 206" - GND - 51 67 - - - - 137" -
— — — [27 | - 1/0 — 52 68 | 193 1/0 (D2} 67 | 106 | 138 | 313
— — 208" | - 110 — 53 69 | 196 /0 68 | 107 | 130 [ 31e
— — — [N — /0 38 54 70 | 199 110 — 108 | 140 | 319
GND 12 1 z — 110 39 55 71 202 110 — 109 | 141 | 3oz
- - - 3" - - - - 72" - GND - 110 | 142 -
PGCHK1 (A16, VO) 13 2 4 86 — — — 73" — — — — 1437 —
110 (A17) 14 3 5 89 /0 — 56 74 | 205 — — - [t ] -
5 — 4 6 92 110 — 57 75 | 208 - - 11 [ 1457 | —
&) — 5 7 95 110 40 58 76 | 211 — — 1127 | 146" —
— — — — 1O (ERR, INIT | 41 59 77 | 214 1/0 (D1} 69 | 113 | 147 | 325
140 (TDI} 15 6 8 93 VGG 42 60 78 — IVO(RCLK-BUSY/RDYY | 70 | 114 | 148 | 378
1/O (TCK) 16 7 9 101 GND 43 61 79 — 11O — 115 | 149 [ 331
- - 8" 10" - 110 44 62 80 | 217 - - - - -
— — 9" 11" — 110 45 63 81 220 110 — 116 | 150 | 334
— — 12* — 110 — 64 82 | 273 1/0 (DO, DIN) 71 117 | 151 | 337
— — — 13* — /0 — 65 83 | 276 SGCK4 (DOUT, )0y [ 72 | 118 [ 152 | 340
GND - 10 14 - - — — 84* — CCLK 73 | 119 | 153 —
[le] — 11 16 104 — — — 85" — vee 74 120 | 154 —
o] — 12 16 107 1710 46 66 86 229 — — — 155° —
1O (TMS) 17 13 17 110 /0 47 67 87 | =23z — — — [1s6" [ -
& 18 14 18 113 110 — 68 88 | 235 — — - [ 157 ] -
— — — 19" — 110 — 69 8o | 238 — — — 158~ —
- - - 20* - GND - 70 90 - O (TDO) 75 121 | 159
e - 15 21 116 - - - a1* - GND 76 122 | 160 -
& — 16 22 119 — — — 92* — 110 (A0, WS) 77 | 123 | 161 2
[[s) 19 17 23 122 — — 717 | 93™ — PGCK4 (A1 1/0) 78 124 | 162 5
5 20 18 24 125 — — 725 | oa* — 110 — 125 | 163 3
GND 21 19 25 — 1/0 48 73 95 | 241 — — — — —
vce 22 20 26 — 1/0 49 74 96 | 244 /0 — 126 | 164 11
1O 23 21 27 128 110 — 75 97 | 247 110 (CS1,A2) 79 | 127 [ 165 14
[® 24 22 28 131 /0 — 76 98 | 250 110 {A3) 8 [ 128 | te6 17
5 - 23 29 134 110 50 77 99 | 253 - - 129" | 167° -
[[s) — 24 30 137 SGCK3 (1/0) 51 78 100 | 256 — — 130" | 168" | —
— — — 31" — GND 52 79 101 — — — — 169" —
— — — az* - — — — 102% - - - — 170° —
1o 25 25 33 140 DONE 53 80 103 — GND — 131 | 171 -
& 26 26 34 143 — — - [10a™ [ - 110 — 132 [ 172 | 20
9 — 27 35 146 — — — 105" — 110 — 133 [ 173 23
1O - 28 36 149 vee 54 81 106 — 140 (A4} 81 134 | 174 | 28
GND — 29 37 — — — — 1o [ - 110 (A5} 82 | 135 | 175 | 29
— — — 38" — PROG 55 82 108 — — — — 176" —
— — — 39" — 1/ (D7) 56 a 109 | 2509 — — 136" | 177" | —
- - 30" | 40" - PGCK3 (I/0) 57 84 110 | 282 110 - 137 | 178 | 3z
— — 31t [ 47 — 110 — 85 111 | 265 /0 — i3g | 179 [ 35
[® 27 32 42 152 — — — — — 110 (A6} a3 | 130 [ 180 | 38
& — 33 43 155 110 — 86 112 | 268 110 (A7) 8+ | 140 [ 181 41
1o - 34 44 158 11O (D8} 58 87 113 | 271 GND 1 141 | 182 -

* Indicates unconnected package pins.
t Contributes only one bit (.i} to the boundary scan register.

Boundary Scan Bit 0 =TDO.T

Boundary Scan Bit 1 =TDO.O
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XC4310 Pinouts

Pin Boundary Pin Boundary
Description | PQ16(Q PG191 PQ20{ Scan Ordey Description | PQ16Q PG191PQ208| Scan Orden
VCC 142 J4 183 - /0 24 A10D 30 181
1/O (AB) 143 J3 184 62 /0 - Aid 3 194
1/0 (Ag) 144 J2 185 65 /0 - C1i1 32 197
110 145 J1 186 68 /0 25 B11 33 200
110 146 H1 187 71 /0 26 A2 34 203
/0 - H2 188 74 1/0 27 Bi2 35 206
1/Q - H3 189 77 1/Q 28 Al13 36 209
1/O (A10) 147 G 190 80 GND 29 Cci2 37 -
1/0 (A11) 148 G2 191 83 /0 - B13 38 212
110 149 F1 192 86 /0 - Ald 39 215
110 150 E1 193 89 /0 30 A15 40 218
GND 151 G3 194 - /O 3 C13 41 221
110 - F2 195 92 /O 32 B14 42 224
110 - D1 196 96 /O 33 A1B 43 227
/0 152 1 197 98 /O 34 B15 44 230
/0 153 E2 198 101 /0 35 Ci4 45 233
1/0 (A12) 154 F3 199 104 /0 36 Al7 46 236
1/G (A13) 155 D2 200 107 SGCK2 (1/0) 37 B16 47 239
1/0 156 B1 201 110 M1 38 C15 48 242
110 157 E3 202 113 GND 39 D15 49 -
1/0 (A14) 158 Cc2 203 116 MO 40 A18 50 245t
SGCK1 (A15, /0y 159 B2 204 119 - - - 51" -
VCC 160 D3 205 - - - - 52* -
- - - 206" - - - - 53* -
- - - 207" - - - - 54 -
- - - 208" - VCC 41 D16 55 -
- - 1* - M2 42 C16 56 2461
GND 1 D4 2 - PGCK2 (I/0) 43 B17 57 247
- - - 3 - /O (HDC) 44 E16 58 250
PGCK1 (A186, I/O) 2 C3 4 122 /0 45 Ci17 59 253
1/0 (A17) 3 C4 5 125 /0 46 D17 60 258
110 4 B3 5 128 /0 47 B18 61 258
1/0 5 C5 7 131 1/0 (LDC) 48 E17 62 262
1/O (TDI) 6 A2 8 134 /0 49 F16 63 265
/O (TCK) 7 B4 9 137 /0 50 C18 64 268
1/O 8 C6 10 140 /0 - D18 65 271
1/0 9 A3 11 143 170 - F17 66 274
110 - B5 12 148 GND 51 G186 67 -
110 - B6 13 149 /0 52 E18 68 277
GND 10 C7 14 - /0 53 F18 69 280
110 11 Ad 15 152 /O 54 G17 70 283
1/O 12 A5 16 155 /0 55 G18 71 286
/O (TMS) 13 B7 17 158 /0 - H16 72 289
110 14 Ag 18 161 /O - H17 73 291
110 - C8 19 164 /0 56 H18 74 295
1/0 - A7 20 167 /0 57 J18 75 298
110 15 B8 21 170 /O 58 J17 76 301
110 15 AB 22 173 I/0 (ERR, INIT) | 59 J16 77 304
110 17 B9 23 176 VCC 60 J15 78 -
110 18 Co 24 179 GND 61 K15 79 -
GND 19 D9 25 - /0 62 K16 80 307
VCC 20 D10 26 - /0 63 K17 81 310
1/0 21 C10 27 182 /O 64 K18 82 313
1/Q 22 B10 28 185 1/Q 65 L18 83 316
1/0 23 Ag 29 188 /O - L17 84 319
1/0 - L16 85 322
* Indicates unconnected package pins. /O 66 M18 86 325

t Contributes only one bit (.i) to the boundary scan register.
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XC4300 HardWire Array Family

XC4310 Pinouts (continued)

Pln J Boundary Pln J Boundary
Description | PQ16Q PG191 PQ208§ Scan Ordey Description PQ16Q PG191 PQ208 Scan Ordey
1/ 67 M17 87 328 Fie] - V4 144 460
1/ 68 N18 88 331 Fie] 111 Us 145 463
1/Q 69 P18 89 334 el 112 T6 146 466
GND 70 M16 90 - /0 (D1) 113 V3 147 469
/O - N17 91 337 1¥Q (RCLK-BUSY/RDY)| 114 V2 148 472
1/Q - R18 92 340 1/Q 115 U4 149 475
1/Q 71 T18 93 343 1/Q 116 T5 150 478
1/0 72 P17 94 346 1/0 (DO, DIN) 117 U] 151 481
1/ 73 N16 a5 349 SGCK4 (1/0) 118 T4 152 484
1/Q 74 T17 96 352 CCLK 119 V1 153 -
1/Q 75 R17 97 355 VCC 120 R4 154 -
1/O 76 P16 98 358 - - - 155~ -
1/O 77 U1i8 99 361 - - - 156~ -
SGCK3 (1/0) 78 T16 100 364 - - - 157" -
GND 79 R16 101 - - - - 158" -
- - - 102" - TDO 121 U2 159 -
DONE 80 ui7 103 - GND 122 R3 160 -
- - - 104* - 110 (AD, W3 123 T3 161 2
- - - 105 - PGCK4 (I/0, A1) 124 U1 162 5
VvCC 81 R15 106 - /O 125 P3 163 8
- - - 107" - 1/Q 126 R2 164 11
PROG 82 V18 108 - 1/Q (C31, A2) 127 T2 165 14
IYQ (D7) 83 T15 109 367 1/Q (A3) 128 N3 166 17
PGCK3 (1/0) 84 U16 110 370 Fie] 129 P2 167 20
1/ 85 T4 111 373 [He] 130 T1 168 23
1/Q 86 u15 112 376 1/Q - R1 169 26
1/Q (D6) 87 V17 113 379 1/Q - N2 170 29
1/0 88 V16 114 382 GND 131 M3 171 -
1/Q 89 T13 115 385 1/Q 132 P1 172 32
1/Q a0 U4 116 388 1/Q 133 N1 173 35
1/ - V15 117 391 /0 (Ad) 134 M2 174 38
1/ - V14 118 394 /O (A5) 135 M1 175 41
GND 91 T2 119 - el - L3 176 44
1/Q 92 U13 120 397 1/Q 136 L2 177 47
1/Q 93 V13 121 400 1/Q 137 L1 178 50
/O {D5) 94 Uiz 122 403 1/Q 138 K1 179 53
110 {CSO) a5 V{2 123 408 /0 (AB) 139 K2 180 56
1/ - T11 124 409 /O (A7) 140 K3 181 59
1/Q - uUii 125 412 GND 141 K4 182 -
1/Q 96 V11 126 415
1/ 97 V10 127 418 Boundary Scan Bit 0 = TDO.T
YO (D4) 98 u1io 128 421 Boundary Scan Bit 1 =TDO.O
1/Q 99 T10 129 424 Boundary Scan Bit 487 = BSCAN.UPD
VvGCC 100 R10 130 -
GND 101 R9 131 -
IYQ (D3) 102 T9 132 427
10 (RS) 103 Ug 133 430
1/ 104 V9 134 433
1/Q 105 V8 135 436
1/Q - g 136 439
1/ - T8 137 442
10 (D2) 106 V7 138 445
1/Q 107 U7 139 448
1/ 108 VB 140 451
1/ 1089 Us 141 454
GND 110 T7 142 -
1/Q - V5 143 457

" Indicates unconnecied package pins.
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XC4313 Pinouts

Pin Boundary Pin BI Boundary
Description | PQ208|BG225 PQ240/Scan Orde Description |PQ208BG225 PQ240Scan Ord
vCC 183 A10 212 - 110 27 H6 3 218
11O (A8) 184 E8 213 74 /0 28 H3 3z 221
11O (A9) 185 F8 214 77 110 29 J6 33 224

11O 186 B7 215 80 110 30 H4 K 227
/O 187 A7 216 83 110 31 J1 35 230
11O 188 G7 217 86 110 32 J5 36 233
/O 189 E7 218 89 - - - 37" -
- - - 219 - 110 - J2 a8 236
11O (A10) 190 F7 220 92 18] - J7 35 239
110 (A1) 191 C7 221 95 VCC - K1 40 -
vCC - - 222 - /0 33 J3 41 242
/O - B& 223 98 /0 34 K2 42 245
11O - EB 224 101 110 35 K5 43 248
11O 192 D7 225 104 18] 36 K3 44 251
/O 193 F6 226 107 GND 37 L1 45 -
GND 194 A5 227 - /0 - K6 46 254
/O 195 B5 228 110 /0 - L2 47 257
/O 196 D5 229 113 110 38 J4 48 260
11O 197 C5 230 116 110 39 M2 49 263
/O 198 CB 231 119 /0 40 L5 50 266
110 (A12) 199 Ad 232 122 110 41 Ml 51 269
/0 (A13) 200 D4 233 125 /0 42 H3 52 272
/O - B4 234 128 110 43 L3 53 275
11O - C3 235 131 /0 44 %2 %8 278
/O 201 A3 236 134 /0 45 N1 55 281
11O 202 c2 237 137 110 46 N2 56 284
/0 (A14) 203 DB 238 140 SGCK2 (I/0) 47 K4 57 287
SGCK1 (A15, /O) 204 A2 239 143 M1 48 L4 58 290
vCC 205 AB 240 - GND 49 1 59 -
- 206" - - - MO 50 P1 60 2931
- 207 - - - - 51 - - -
- 208" - - - - 52" - - -
- 1" - - - - 53~ - - -
GND 2 Al 1 - - 54 - - -
- 3 - - - vCC 55 H6 61 -
PGCK1 (A16,1/0) 4 B1 2 148 M2 56 R2 62 204+
/0 (A17) 5 B3 3 149 PGCK2 {1/O) 57 P3 63 295
/O 5] C4 4 152 YO {(HDC) 58 M6 64 298
11O 7 B2 5 155 110 59 p2 65 301
/0 {TDI) 8 1 6 158 /0 60 A3 66 304
/O (TCK) 9 E3 7 161 110 61 67 307
/O 10 D2 8 164 YO {LDC) B2 N5 68 310
/O 11 D3 9 167 /0 63 69 313
110 12 D1 10 170 i8] 64 R4 70 316
/O 13 E5 11 173 /0 65 P4 71 312
%) - Fa 12 176 10 66 N6 72 322
/O - E2 13 179 /0 - P5 73 325
GND 14 E1l 14 - /O - M5 74 328
/O 15 E4 15 182 GND 67 R5 75 -
/O 16 F3 16 185 /0 68 M7 76 331
11O (TMS) 17 F2 17 188 110 69 P& 77 334
/0 18 F5 18 191 /0 70 LB 78 337
vCcC - F1i 19 - /O 71 N7 79 340
/O - G4 20 194 vCcC - - 80 -
/O - G2 21 197 /0 72 P7 81 343
- - - 22 - /O 73 M8 82 346
110 19 G3 23 200 - - - 83" -
/O 20 GB 24 203 /0 - K7 84 349
/O 21 G5 25 208 /0 - L7 85 352
/O 22 Gi 26 209 /0 74 R7 86 355
11O 23 H5 27 212 110 75 N8 87 358
/O 24 H7 28 215 /0 76 J8 88 361
GND 25 H1 29 - /O (ERR, INTT) 77 P8 89 364
vCC 26 H2 30 - VCC 78 R10 90 -

* Indicates unconnected package pins.
1 Contributes only one bit (i} to the boundary scan register.
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XC4300 HardWire Array Family

XC4313 Pinouts (continued)

Pin 8I Boundary| Pin J J Boundary|
Description |PQ208 BG225 PQ240Scan Ords Description PQ208 BG225 PQ2409Scan Ords
GND 79 R8 91 - GND 131 H15 151 -
[[) 80 L8 92 367 10 (D3) 132 H10 152 511
[Ife] 81 M9 93 370 110 (FS) 133 Gi2 163 514
[l{e] 82 P9 94 373 1/0 134 G4 154 517
[l{¢] 83 R9 95 376 10 135 G15 155 520
110 84 K8 96 379 1/0 136 G9 156 523
110 85 L9 97 382 1/0 137 G11 157 526
- - - 98" - - - - 158" -
[1¢) - K9 99 385 VO (D2) 138 G10 159 529
[I1e] - N9 100 388 110 139 G13 160 532
VCC - - 101 - VCC - - 161 -
[I1e) 86 P10 102 391 110 140 Fi4 162 535
110 87 L10 103 394 110 141 Fii 163 538
o] 88 Nio 104 397 110 - Fi3 164 541
[Ife] 89 K10 105 400 110 - Fi0 165 544
GND 90 R11 106 - GND 142 E15 166 -
110 - N11 107 403 110 - E14 167 547
110 - P11 108 406 110 - Fi2 168 550
110 91 M10 109 409 1/0 143 D14 169 553
11O 92 P12 110 412 110 144 E12 170 556
110 93 R12 111 415 110 145 D15 171 559
110 o4 N1z 112 418 110 146 D13 172 562
110 95 K12 113 421 /O (D1) 147 F13 173 565
110 96 P13 114 424 1O (RCLK.BUSY/RDY) | 148 C13 174 568
110 97 R13 115 427 110 149 C15 175 571
[Ife} 98 P14 116 430 1/0 150 ci4 176 574
110 99 K13 117 433 /0 (DD, DIN) 151 D10 177 577
SGCK3 (1/10) 100 M13 118 0 SGCK4 (DOUT, 170} 152 11 178 580
GND 101 R15 119 - COLK 153 Bi5 179 -

- 102 - - - VCC 154 Fi5 180 -
DONE 103 Ri14 120 - - 155 - - -

- 104" - - - - 156 - - -

- 105" - - - - 157" - - -
VCC 106 K15 121 - - 158" - - -

- 107" - - - DO 159 Ald 181 -
PROG 108 P15 122 - GND 160 Al5 182 -
11O {D7) 109 N14 123 439 110 (AD, WT) 161 [ 183 2

PGCK3 (I/0) 110 113 124 442 PGCK4 (10, A1) 162 10 184 5
110 111 N13 125 445 1/0 163 B4 185 8
I{e] 112 N1i5 126 448 1/0 164 Al3 186 11
110 - M11 127 451 110 (GS1, AZ) 165 B13 187 14
170 - M14 128 454 110 (A3) 166 Bi2 188 17

1O {D6) 113 M12 129 457 1;0 - D12 189 20
[l{¢] 114 M15 130 460 1/0 - Al2 190 23
110 115 L11 131 463 1/0 167 E11 191 26
[I1e] 116 J12 132 466 1:0 168 D9 192 29
110 117 114 133 469 1/0 169 Bi1 193 32
[I1e] 118 112 134 472 1/0 170 D11 194 35
GND 119 115 135 - - - - 195 -
110 - J13 136 475 GND 171 Al1 196 -
[l{e] - K14 137 478 110 172 Co 197 38
[l{e] 120 K11 138 481 1/0 173 B10 198 41
[Ife] 121 Hi1 139 484 1/0 - Ei0 199 A4
vCC - - 140 - 1/0 - D8 200 47
1/0 {D5) 122 J14 141 487 VCC - - 201 -
110 (€S0) 123 H12 142 490 VO (Ad) 174 B9 202 50
- - - 143" - /O (A5) 175 C8 203 53
110 124 J10 144 493 - - - 204" -
[1¢) 125 J11 145 496 1/0 176 Fo 205 56
[I1e] 126 J15 146 499 110 177 [=:) 206 59
[1¢) 127 H13 147 502 110 178 A9 207 62
1/0 {D4) 128 Jg 148 505 1/0 179 BB 208 65
[l{e] 129 Ho 149 508 VO (AB) 180 He 209 68
VCC 130 Hi4 150 - VO (A7) 181 G8 210 71
GND 182 AB 211 -

* Indicates unconnected package pins.
Boundary Scan Bit 0 = TDO.T
Boundary Scan Bit 1 = TDO.O
Boundary Scan Bit 583 = BESCAN.UPD
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