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IFX740

INTRODUCTION

The iFX740 is the second member of the Intel
FLEXlogic FPGA (Field Programmable Gate Array)
family. The iFX740 consists of four configurable
function blocks (CFBs) linked by a 100% connecta-
ble matrix. Each CFB can be defined either as a
24V10 logic block or as a block of 128 x 10 SRAM.
This combination will provide approximately 2,500
gates of logic in a choice of two PLCC packages.

FLEXIBLE PERFORMANCE

The iFX740 uses Intel’'s 0.8y CHMOS EPROM tech-
nology to provide an 80 MHz external clock frequen-
cy with predictable 10 ns pin-to-pin delays. This ad-
vanced process technology combined with power
management options enables very low active and
standby power consumption.

FLEXIBLE FEATURES

The unique combination of features available in the
iFX740 makes it ideal for a wide variety of applica-
tions. For example, the high performance and flex-
ible clock options provided are designed to support
functions such as bus control, custom cache control,

and DRAM control for the current and next genera-

tion of Intel microprocessors. The very low power
consumption and user selectable 5V/3.3V outputs
allow the iFX740 to be used in mixed voltage appli-
cations such as portable or embedded systems
where CPUs operating at 3.3V still need to commu-
nicate to 5V peripherals. The combination of SRAM
and logic in a single device becomes a big advan-
tage when designing communication controllers or
bus interface controllers where memory is required
for buffering data in addition to the logic for the con-
troller design itself.

FLEXIBLE TESTING AND PROGRAMMING

The iFX740 also provides dedicated JTAG 1149.1
compatible pins to support boundary scan, in-circuit
reconfiguration, and programming modes. In-circuit
reconfiguration not only allows the designer ultimate
flexibility in prototyping new designs but also sup-
ports applications where the final configuration is not
fixed. New configurations may be downloaded to the
iFX740 upon power-up to reflect changes in system
organization or design requirements that cannot be
determined at production time.

FLEXIBLE TOOLS SUPPORT

The FLEXlogic FPGA family is supported by industry
standard design entry/programming environments
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including Intel’'s PLDshell Pius software. This soft-
ware runs on Intel386™ or higher PC-compatible
platforms.

INTERCONNECT

The Global interconnect Matrix that connects each
of the CFB blocks is 100% connectable. Any combi-
nation of signals in the matrix can be routed into any
CFB block, up to the maximum fan-in of the block
(24).

This high degree of connectivity between CFB
blocks eliminates routing problems during rework of
a complex design.

CLKS

interconnect Matrix

—

Inputs

290460-3

Figure 1. Interconnect Matrix

CONFIGURABLE FUNCTION BLOCKS

24V10 Mode

Each 24V10 block contains a product term array, a
P-Term Allocation circuit, 10 macrocells, clocks and
170 logic in the familiar architecture of a simple PLD.

The 24V10 CFB blocks have a generous fan-in to
macrocell ratio (2.4:1). This improves the fitting ca-
pacity of the iFX740 architecture by providing more
available interconnect lines from the global intercon-
nect matrix for each macrocell.

The 24V10 blocks also provide two asynchronous
Clear/Preset control terms and two Output Enable
control terms (with an inversion option for each).
Within each 24V10 block an identity compare circuit
is available that can perform a compare of up to 12
bits within the tpp of the device.
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Figure 2. CFB as 24V10 Block
MACROCELL CONFIGURATIONS
Each 1/0 of the device has dual (internal and pin) Svnchronous
feedback paths (see Figure 2). This allows macro- CLK PIN O———— gy Macrocell
cells to be used for buried logic while the I/Q pins
are used as inputs. Depending on the package used,
some macrocell outputs may not be brought outside Delayed delay
the package. These 1/0s may still be used to pro- CLK PIN <F[>—>> Macrocell
vide buried logic since internal feedback is available.
The macrocells can be configured either as a fast
combinatorial block, a D-register, or a T-register. J/K Asynchronous ACLK M "
and S/R registers are available as software emula- | Local | acroce
fons. ANY SIGNAL — 08 ——=D
200460-5
CLOCKING MODES

There are three clocking modes available for every
macrocell (see Figure 3): synchronous, delayed,
asynchronous. Table 1 shows the different timing
options each clock mode offers.

Synchronous is the standard clock mode where the

register clock is driven directly from one of the two
global clock pins.

ADVANCE INFORMATION

Figure 3. Clock Modes
Delayed clock is similar to synchronous, but there is
a local delay added (within the CFB) to either of the
two synchronous clock signals.

Asynchronous mode is where the register clock
uses one of the two local CFB ACLK product terms.
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Clock Mode Timings for iFX740Z2
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Mode Tsu THoLD Teo
Synchronous 6 0 6
Delayed 4.5 2 8
Asynchronous 2 5 12

Clock Mode Timings for iFX740

Mode Tsu THoLD Tco
Synchronous 6 0 6.5
Delayed 4.5 2 8.5
Asynchronous 2 5 12

in addition, each clocking mode may be inverted to
allow the macrocell register to be clocked either on
the rising or falling edge of the clock signal. This
combination provides up to twelve different clock
options for each macrocell.

CONTROL SIGNALS

There are 4 control signals in each CFB in addition
to the clocks (see Figure 4). These include two Out-
put Enable (OE) signals, and two asynchronous
Clear/Preset signals. Each control signal is generat-
ed by a single product term from the local 24V10
AND array with an inversion option. This allows mul-
tiple product term control equations to be imple-
mented.

COMPARATOR LOGIC
Each 24V10 block provides a comparator circuit

(see Figure 5). This circuit can do an identity com-
pare of up to 12 signals within the TPD of the device.
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Figure 4. Control Signals
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IFX740

The number of bits that can be compared is only
limited by the fan-in of the CFB. Since the fan-in is
24 signals, a 12-bit comparator is the maximum im-
plementation possible.

When less than 12 bits are being compared, the oth-
er signals available from the Interconnect Matrix can
be used in equations. For instance, doing an 8-bit
compare still leaves 8 other signals on the block fan-
in (24 — 16 = 8). The bits being compared may also
be used to implement SOP logic in parallel with the
compare function.

The output of the comparator circuit may be used in
place of any of the product term pairs in the product
term allocation logic allowing the compare result to
be used in any macrocell. However, only one of the
ten macrocells in the CFB can use the comparator
output.

intgl.

The iFX740 uses the patented Intel product term al-
location scheme, which gives better utilization of the
P-term resources without the performance penalty
of other approaches. The P-terms are typically
grouped into sets of two product terms each, and
there are two sets per macrocell.

PRODUCT TERM ALLOCATION

Each macrocell may borrow from adjacent macro-
cells in order to increase the total number of P-terms
to a maximum of 8. In addition, the macrocells locat-
ed at the “ends” of each CFB have access to addi-
tional product terms and can support up to 16
P-term equations (see Figure 6). The performance of
any macrocell is the same whether 2 or 16 P-terms
are being used.

MCELL #0

MCELL #1

MCELL #8

t MCELL #9

200460-8

Figure 6. CFB Product Terms
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SRAM Configuration

Each iFX740 CFB block can be configured as a
128 x 10 (128 words by 10 bits) SRAM block (see
Figures 7 and 8). The SRAM is accessed in a con-
ventional manner by using 7 bits of the 24 signal fan-
in as address information and 10 bits as_data-in.
Three bits are used for BE (Block Enable), WE, and
OE controls (see Table 1).

Table 1. SRAM Function Table

— '";‘Ets ——| Cvcle | voPIs
1 X X None Disabled
0 1 1 Read Disabled
0 1 0 Read Enabled
0 0 1 Write Disabled
0 0 0 Write Enabled

It is possible to define the SRAM memory either with
a bidirectional 1/0 data bus or with a separate input
data bus and output data bus.

The SRAM memory bits are initialized by the on-chip
non-volatile configuration cells during power-up.
Therefore, the data in the SRAM can be pre-config-
ured at programming time. As long as no memory
writes to this block are executed, the SRAM will con-
tain a copy of the nonvolatile celis. In this way, the
SRAM block can be used as read only memory
(ROM).

When a CFB is configured as a SRAM, regular Sum-
of-Product logic is unavailable in that block. All of
the macrocells and p-terms have been converted to
SRAM use.

Different sized SRAM organizations are possible by
cascading multiple CFBs to increase the width or
depth of the memory.

Input Configuration

Inputs, as well as 1/0 pins that are used as inputs,
can be optimized for minimum standby current dur-
ing either CMOS or TTL operation by using the
“CMOS__LEVEL” and “TTL_LEVEL" keywords
available in the PLDasm design language of
Pt.Dshell Plus. For 5V CMOS inputs, the
“*CMOS__LEVEL” keyword (the default condition for
PlL.Dasm) should be used. For TTL or 3.3V CMOS
inputs, the “TTL__LEVEL” keyword should be used
to minimize standby power consumption. Third party
tools that support the FLEXlogic family provide input
configuration in a method specific to each tool. For
Additional information refer to Application Brief
AB-27.
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Output Configuration

3.3V SELECTION

The pins in an /0 block can operate at 3.3V by tying
the appropriate Voo pins to a 3.3V power supply.
While the iFX740 still requires 5V Vg for normal
operation, the Vgco pin associated with each CFB
block may be connected to either 5V or 3.3V to con-
trol the output voltages of the 1/0 pins in that block.
This allows the iIFX740 to be used in mixed voltage
systems. For example, the iFX740 device may be
used as an interface to bridge between a 3.3V CPU
and 5V peripheral logic. In addition, all input pins are
5V safe so mixing 3.3V outputs and 5V inputs is sup-
ported.

OPEN DRAIN OUTPUT OPTION

The device can also be configured to enable an
open drain output option for each 1/0 pin. If desired,
more complex equations can be implemented by us-
ing multiple open drain outputs with an externally
supplied pull-up resistor to emulate an additional OR
plane.

TTL VERSUS CMOS OUTPUTS

There is a weak pullup provided for CMOS-compati-
ble outputs. This pullup is always active in both 3.3V
and 5V modes.

JTAG/IEEE 1149.1 TESTABILITY

The JTAG/IEEE 1149.1 Standard Boundary Scan
architecture is implemented in the iFX740. This fea-
ture supports fault isolation testing of board designs
at the component level and enhances production
testing, field repair, and is ideal for Fault Tolerant
applications.

The iFX740 boundary scan support consists of an
instruction Register, a Data Register, scan cells, and
associated logic which are accessed through the
Test Access Port (TAP). The TAP interface consists
of three inputs: Test Mode Select (TMS), Test Data
In (TDI) and Test Clock (TCK), and one output: Test
Data Qut (TDO).

The boundary scan cells of the iFX740 external sig-
nals are linked to form a shift register chain for all
active pins. This chain provides a path which can be
used to shift in test stimulus as well as shift out test
response data for inspection.

For example, a continuity test may be performed be-

tween two JTAG devices on a circuit board by plac-
ing a known value on the output buffers of one de-
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Figure 7. SRAM Overall Block Diagram
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vice while observing the input buffers of the other
device. This same technique may be used to per-
form simple in-circuit functional testing of the iIFX740
for prototyping new system designs.

The 4-pin JTAG test interface is also used for stan-
dard programming, in-circuit reconfiguration, and in-
circuit programming.

Bouhdary Scan Instructions

The iIFX740 boundary scan Instruction Register (IR)
supports public instruction opcodes, extended in-
struction opcodes used for the Program/Verify
modes, and additional Intel private instructions.

Public Instructions
EXTEST (IR opcode 00000 binary):

The EXTEST instruction drives the output pins to the
values contained in the boundary scan cells which
allows testing of circuitry external to the iIFX740
package, typically for printed circuit board intercon-
nects.

BYPASS (IR opcode 11111 binary):

The BYPASS instruction selects the one bit ByPass
Register, (BPR), to be connected to TDI and TDO.

SAMPLE/PRELOAD (IR opcode 00001 binary):

The SAMPLE/PRELOAD instruction is used for two
functions. The SAMPLE/PRELOAD instruction 1) al-
lows a snapshot of the values of the pins of the
iFX740 in an unobtrusive manner and 2) preloads
data to the iFX740 pins to be driven to the system
circuit board when executing the EXTEST instruc-
tion.

IDCODE (IR opcode 00010 binary):

The IDCODE instruction selects the |D code register
to be connected to TDl and TDO allowing the
IDcode to be serially shifted out of TDO.
UESCODE (IR opcode 10110 binary):

The UESCODE instruction selects the User Elec-
tronic Signature (UES) register to be connected to
TDI and TDO allowing the UES code to be serially
shifted out of TDO.

HIZ (IR opcode 01000 binary):

The HIZ instruction sets all I/0s to a high imped-
ance state.

I ADVANGCE INFORMATION
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IN-CIRCUIT RECONFIGURATION

The iFX740 supports in-circuit reconfiguration and
in-circuit programming through the use of the 4-pin
JTAG test port. Downloading a new configuration
can be accomplished by simply shifting the new data
into the device.

This may be done as many times as desired in a
prototyping scenario. Once the final version of the
design is confirmed it may be programmed into the
non-volatile cells so that the configuration will not be
lost even when the power is turned off. This is also
done through the use of the JTAG test port plus the
programming voltage pin (Vpp).

For more details on in-circuit reconfiguration and
programming please refer to the iFX740 Device Pro-
gramming and In-Circuit Reconfiguration Specifica-
tion and supporting application notes.

SECURITY

A programmable security bit controls access to the
data programmed into the device. Once this security
bit is set, the design cannot be read out of the non-
volatile cells or the SRAM. The state of the nonvola-
tile security bit at power-up determines access and
cannot be changed by in-circuit reconfiguration.

SOFTWARE SUPPORT

PLDshell Plus

PLDshell Plus is a sophisticated development tool
for Intel programmable logic and is all you need to
begin designing with Intel FPGAs. With PLDshell
Plus, you can develop, compile, and simulate effi-
cient designs for Intel FPGAs and PLDs.

PLDshell Plus includes several enhancements over
earlier versions:

—Design Merge

-SRAM Configuration Support
—Compare Operation Support
-Simulation Support for intel FPGA
~Vector Notation

—~Full Mouse Support

—Device Selector

DESIGN MERGE

PLDshell Plus can merge multiple PDS design files
into any Intel PLD, including the Intel iFX740. The
Merge function makes it easy for designers to con-
solidate multiple PLDs into a single, high-perform-
ance FPGA or PLD.
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FPGA ARCHITECTURAL FEATURE SUPPORT

PLDshell Plus supports all of the innovative architec-
tural features of the iFX740 through the implementa-
tion of new language syntax such as:

— SRAM configuration
— Compare operation
— Buried macrocells
— Clocking options

— 3.3V and 5V options

FUNCTIONAL SIMULATION

PLDshell Plus allows the designer to simulate the
internal function of any Intel FPGA or PLD for rapid
design verification.

PLDshell Plus provides the following simulation ca-
pabilities:
— Event-driven simulation of combinatorial, reg-
istered, and state machine designs

— Ability to set any input, preload any register,
and compare any output against an expected
value

— Ability to group signals together (form a vec-
tor) to simulate a bus

— Generation of test vectors from simulation re-
sults for inclusion in the JEDEC file

— Simulation history file with ability to output a
subset of signals to a secondary trace file

DEVICE SELECTOR

The designer can develop the logic design first, and
then use the PLDshell Plus device selector to pick a
list of appropriate devices. After a design is com-
piled or estimated through PLDshell Plus a report file
is generated. Contained in the report file is a listing
of suggested devices appropriate for the target de-
sign.

SYSTEM REQUIREMENTS
Listed below are the minimum requirements for a
system in order to use PLDshell Plus:

— Intel 386 based PC compatible

— 4MB RAM (minimum)

— VGA monitor/adaptor

— DOS 3.1 (or later)

2-10
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THIRD-PARTY SUPPORT DESIGN
SOFTWARE

Third party tools support will be provided by the fol-
lowing vendors:

e Cadence

— Composer*: Comprehensive suite of design
entry, debug and documentation capabilities.

— Verilog-XL*: Digital logic simulator and interac-
tive debug environment.

Data I/0

— ABEL*: Design software allowing you to de-
scribe and implement logic designs.

Logical Devices

— CUPL*: High level, universal design software
package.

Mentor Graphics

— Design Architect*: Integrated system of sche-

matic, symbol, and text editors for capturing
designs.

— QuickSim*: High performance logic simulator
for function and performance verification.

* Minc

— PLDesigner-XL*: Powerful design tool that can
be used for all types of programmable logic
with automatic device selection, automatic
partitioning and functional simulation.

OrCAD

— PLD Tools* Schematic Design Tool*: Soft-
ware tool environment including schematic en-
try, test vector generation and multiple forms
of input.

— Verification/Simulation Tool*: Series of soft-
ware tools for performing timing-based simula-
tion of designs.

¢ Viewlogic

— ViewPLD* & Powerview”: Integrated schemat-
ic capture and simulation environment.

ADVANCE INFORMATION l
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PROGRAMMING SUPPORT

iFX740

® Logical Devices

-ALLPRO
Programming Support will be provided by a number
of leading vendors, such as: * SMS

-Sprint Plus

® Products in Motion (916) 363-0571
~PROTAG JTAG Programmer

¢ BP Microsystems
-PLD 1100

¢ Data I/0
—Unisite
—-2900/3900

® Elan
—Model 6000

* Advin Systems Inc
-PILOT-U84
-PILOT-U40

DEVICE MODELS

Simulation models will be provided by the following
vendors:

® | ogic Modeling Corporation

Smart Model: Device model support for behavioral

simulation through a variety of simulators.

¢ Viewlogic

ORDERING INFORMATION

(fm"rz; (';;":zx) :::) (:::) - A:;:ﬁHz) Order Code | Package
80 100 |10 | 20 1.0 N68FX740-10 |68-Pin PLCC
N44FX740-10 |44-Pin PLCC
50 | 66.7 |15 20 1.0 N68FX740-15 |68-Pin PLCC
N44FX740-15 |44-Pin PLCC
80 100 | 10 1 1.0 N68FX740Z-10/68-Pin PLCC
N44FX7402-10|44-Pin PLCC
50 | 66.7 |15 1 1.0 N68FX740Z-15(68-Pin PLCC
N44FX740Z-15]|44-Pin PLCC
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ABSOLUTE MAXIMUM RATINGS*

Supply Voltage (Veo)(M) .......... —2.0Vto +7.0V
Programming Supply
Voltage (Vpp)(D .. ............ —2.0Vio +135V
DC Input Voltage (V))(1.2) ....—~0.5Vto Ve +0.5V
Storage Temperature (fgtg) - - - - - . —65°C to +150°C
Ambient Temperature (tamp)@ ... —10°Cto +85°C
NOTES:

1. Voltages with respect to ground.

2. Minimum DC input is —0.5V. During transitions,
the inputs may undershoot to —2.0V or overshoot
to +7.0V for periods less than 20 ns under no load
conditions.

3. Under bias. Extended temperature versions are
also available.

intal.

NOTICE: This data sheet contains information on
products in the sampling and initial production phases
of development. The specifications are subject to
changs without notice. Verify with your local Intel
Sales office that you have the latest data sheet be-
fore finalizing a design.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Units
Vee/Veco Supply Voltage — 5V 4,75 5.25 '
Veco Output Supply Voltage —3.3V 3.0 3.6 \

ViN Input Voltage Vee \
Vo Output Voltage Veco v
Ta Operating Temperature +70 °C
tR Input Rise Time 500 ns
te Input Fall Time 500 ns

D.C. CHARACTERISTICS (Ta = 0°Cto +70°C, Voc = 5.0V £5%)(4)

Symbol Parameter Min |Typ Max |Units Test Conditions

Vi4(8)  [High Level Input Voltage 2.0 Voo +03| V

ViL®  |Low Level Input Voltage -0.3 0.8 \

VoH 5V TTL High Level Output 2.4 V [I10 = —40mAD.C, Vgc = Min.
5V CMOS High Level Output |Vgg —0.2 vV |I/O0 = —-20uAD.C, Vcc = Min.
3V High Level Output Voltage|Vge —0.2 V |I/0= —20 uAD.C, Vgc = Min.

VoL 5V Low Level Qutput Voltage 0.45 V [I/0=12mAD.C, Vgc = Min.
3V Low Level Output Voltage 0.2 V |I/O = 20 uAD.C., Vg = Min.

[(10) Input Leakage Current +10 uA Voo = Max,, Viy = GND or Vo

loz Output Leakage Current +50 uA |Voe = Max., Voyt = GND or Ve

Isc®  |Output Short Circuit Gurrent ~30 —120 | mA |Vgo = Max, Voyt = 0.5V

ADVANGCE INFORMATION I
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D.C. CHARACTERISTICS (T, = 0°Cto +70°C, Voo = 5.0V £5%)(4) (Continued)

Symbol Parameter Min | Typ | Max | Units Test Conditions
Isp Standby Power Supply 20 mA VIN = Vg or GND, Outputs Open
Current FX740
Standby Power Supply 1 mA
Current FX740Z2
lec Power Supply Current 1 mA ViN = Voo or GND,
Active FX740 per Device Programmed a Two 20-Bit
MHz Counters
Power Supply Current 1 mA
FX7402 : per
MHz

NOTES: .

4. Typical values are at Tp = 25°C, Voo = 5V. 2
5. Absolute values with respect to device GND; all over and undershoots due to system and tester noise are inciuded. Do

not attempt to test these values without suitable equipment.

6. Not more than 1 output should be tested at a time. Duration of that test should not exceed 1 second.
10. input leakage current on JTAG pins: £25 pA.

A.C. TESTING LOAD CIRCUIT A.C. TESTING INPUT, OUTPUT WAVEFORM

— 5V
INPUT 1.5V ¢—— TEST POINTS ——» 1.5V

TOTEST

DEVICE
OUTPUT & I < SYSTEM OUTPUT 1.5V 4—— TEST POINTS —» anv
290460-12

R2 C, (INCLUDES JIG
CAPACITANCE)
NOTE:
Inputs are driven at 3.0V for a Logic “1” and OV
for a Logic “0". Timing measurements are made

— at 1.5V. Outputs are measured at 1.5V. Device in-
29046011 put rise and fall times <3 ns.
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SWITCHING TEST CIRCUIT

Commercial
Specification S1 CL Measured Output Value
R1 R2
tpp Closed 1.5V
tpzx Z — H: Open 35pF 1.5V
Z — L:Closed 3300 20042 ’
texz H — Z:Open 5 pF H = Z:Voy — 0.5V
L — Z: Closed P L = Z:VoL + 05V

PIN CAPACITANCE (T, = 0°Cto +70°C, Vo = 5.0V £5%)(7)

Symbol Parameter Conditions Min Typ Max Units

Cin Input Capacitance ViN = 2V, f = 1.0 MHz 10 12 pF

Cio 170 Capacitance Vour = 2V, f = 1.0 MHz 12 15 pF

CeLk Clock Pin Capacitance Vout = 2V, f = 1.0 MHz 15 18 pF

Cvpp Vpp Pin Capacitance = 1.0 MHz 12 15 pF
NOTES:

7. These values are evaluated at initial characterization and whenever design modifications occur that may affect capaci-
tance.

COMBINATORIAL MODE A.C. CHARACTERISTICS
(TA = 0°C to +70°C, Vog = 5.0V +5%)

-10 -15
Symbol Parameter Units
Min | Typ | Max | Min | Typ | Max
trp Input or 170 to Qutput Valid 10 15 ns
tpzx(8) Input or 1/0 to Output Enable 12 18 ns
tpxz(® Input or I/0 to Output Disable 12 18 ns
toLr Input or 1/0 to Asynchronous Clear/Preset 15 20 ns
tcomp Comparator Input or I/0 Feedback 10 15 ns
to Output Valid
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REGISTER MODE—iFX740Z-10 CLOCK A.C. CHARACTERISTICS
(TA = 0°C to +70°C, Voc = 5.0V +5%)

Sytwhronous | Delayed Sync Async
Symbol Parameter - - y y y Units
Nn Max Min Max Min Max

fenTe Max Counter Frequency '

1/(tsu + tcot) - 833 80 71.4 MHz

External Feedback
fonT2 Max Counter Frequency

1/(ton) - Internal Feedback 83 | | ® 741 MHz
fMAx Max Frequency (Pipelined)

1/(tcp) - No Feedback 100 929 80 MHz
tsy tnput or 170 Setup Time to CLK ] 4.5 2 1 ns
tH Input or 170 Hold Time from CLK 0 2 5 ns
tcol CLK to Output Valid 6 8 12 ns
tcoz CLK to Output Valid Fed Through

Combinatorial Macrocell 16 18 22 ns
toNT Register Output Feedback to

Register Input—Internal Path 12 125 135 ns
toL CLK Low Time 45 45 5 ns
tcH CLK High Time 48 45 5 ns
tcp CLK Period 10 10.5 125 ns

REGISTER MODE—iFX740-10 CLOCK A.C. CHARACTERISTICS
(Ta = 0°Cto +70°C, Vcc = 5.0V £5%)

’ Synohronous | Delayed Sync Async
Symbol Parameter y v y Units
Min Max Min Max Min Max

fonT1 Max Counter Frequency

1/(tsy + tco1) - a0 76.9 714 MHz

External Feedback
fonTe Max Counter Frequency

1/(tonT) - Internal Feedback 80 76.9 4| MH:
fmax Max Frequency (Pipelined)

1/(tcp) - No Feedback 100 929 80 MHz
tsy Input or I/0 Setup Time to CLK a 45 2 : ns
t Input or 170 Hold Time from CLK 0 2 5 WS
tco1 CLK to Output Valid 6.5 8.5 12 ns
tcoz CLK to Output Valid Fed Through

Combinatorial Macrocell 165 185 225 ns
tonT Register Output Feedback to

. Register Input—Internal Path 125 13 14 ns

toL CLK Low Time 45 45 5 ' ns
tcH CLK High Time 4.8 45 5 ns
tcp CLK Period 10 10.5 125 ns

NOTE:
8. Tpzx and tpxz are measured at +0.5V from steady state voltage as driven by specified output load. tpxz is measured
withAC| = 5pF.Z — Hand Z — L are measured gt 1.8V on output.
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REGISTER MODE—iFX740-15/iFX740Z-15 CLOCK A.C. CHARACTERISTICS
(Ta = 0°C to +70°C, Vog = 5.0V £5%)

Synchronous ( Delayed Sync Async
Symbol Parameter - Units
Min Max Min Max Min Max

fonT1 Max Counter Frequency

1/{tsu + tco1) - 50 50 50 MHz

External Feedback
foNT2 Max Counter Frequency

1/(tcnT) - Internal Feedback 50 50 50 MHz
fMAX Max Frequency (Pipelined)

1/{tcp) - No Feedback 66.7 62.5 62.5 MHz
tsy input or 170 Setup Time to CLK 11 8 3 ns
ty Input or 170 Hold Time from CLK 0 2 6 ns
tcos CLK to Output Valid 9 12 17 ns
tcoz CLK to Output Valid Fed Through

Combinatorial Macrocell 24 27 82 ns
toNT Register Output Feedback to

Register Input—Internal Path 20 20 20 ns
toL CLK Low Time . 7 7 7 ns
tcH CLK High Time 7 7 7 ns
top CLK Period 15 15 15 ns
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COMBINATORIAL MODE WAVEFORMS

X

& tpp — P
OOOOOOOOOOOOOOOOO X
‘_tpxz —-
IMPE
ATE
INATORIAL
TERED OUTPUT
IMPEDAN —tpzy — P
TATE
UTPU
*—tcLp >
sssssssssss
ou AR/PRESET

REGISTERED MODE WAVEFORMS

tow ——P
teoH e P
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intgl.

SRAM READ—A.C. CHARACTERISTICS (T4 = 0°Cto +70°C, Vg = 5.0V £5%)

-10 -15
Symbol Parameter Units
Min Max Min Max

tRc Read Cycle Time 15 20 ns

taa Address Access Time 15 20 ns

tABE Block Enabie Access Time 15 20 ns

tog(!) Output Enable to Output Valid 12 15 ns

toH Output Hold from Address Change 3 ns

gy z( Block Enable to Output in Low Z 3 5 ns

tgpz{1- 2 Block Disable to Output in High Z 10 15 ns

torz(V Output Enabie to Output in Low Z 3 5 ns

TIMING WAVEFORM OF READ CYCLE
tae
P
O
aoDRESS )
tM 'OH
— |
—
oF /]
toe
— oz
BE / r
'ABE ’<— tBHZ
—-
DATA loz —pm :
ouTt
Note: WE held at Vi,
200460-15
2-18
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in'l'el o iFX740
SRAM WRITE—A.C. CHARACTERISTICS (T, = 0°Cto +70°C, Vg = 5.0V £5%)
Symbol Parameter 10 15 Units
Min Max Min Max

twe Write Cycle Time 15 20 ns

tsw Block Enable to End of Write 10 13 ns

taw Address Valid to End of Write 13 17 ns

tas Address Set-up Time 3 4 ns

twp Write Pulse Width 10 13 ns

twRr Write Recovery Time 2 3 ns

tow Data Valid to End of Write 10 13 ns

toH Data Hold Time 2 3 ns

tonz{1:2.3) Output Disable to Valid Data In 10 13 ns
NOTES:

1. These signals are measured at +0.5V from steady state voltage as driven by specified outputload. Z — HandZ — L
are measured at 1.5V on output.
2. These signals are measured with C_ = 5 pF.

3. Does not apply for separate data in and data out buses.

TIMING WAVEFORM OF WRITE CYCLE #1 (WE CONTROLLED TIMING)

ADDRESS

DATA
INJOUT

twe
g —
N
X X
L/
-
t
- AW »
—\ —
N\ /
< tas twe > ltWRI
/|
< tonz tow ton
OouT IN
“Note: Cycle shown is for common data in and data out bus.
290460-16
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intgl.

TIMING WAVEFORM OF WRITE CYCLE #2 (BE CONTROLLED TIMING)

twe
-l '
ADDRESS >< ><
oF |4
u aw |
— /
BE /]
tas taw e
g Pt
WE AN
tonz tow | tow
—
DATA
IN/JOUT ourt IN
*Note: Cycle shown is for common data in and data out bus.
290460-17

Icc vs FREQUENCY

120

110

100

FX740

90

80
70

FX740Z

Icc (MA)
60

50
40

30

20

10

10

20 30 40 50 60 70 80

fent (MHz)

Conditions: TA = +25°C, VCC =5V

(Note: Two 20-bit counters)
290460-18
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®
POWER-UP RESET POWER-UP RESET
) _— CHARACTERISTICS
Because Vg rise can vary significantly from one ap-
plication to another, V¢ rise must be monotonic. Symbol Parameter Value
The power-up cycle is complete within a delay of tpg - -
after Vg reaches the Vo value. tpr Power-Up Reset Time | 100 us Max
Von Turn-On Voltage 4.75V Min

Internal power-up reset circuits ensure that all flip-
flops will be reset to a logic 0 after the device has
powered-up. Also, the JTAG TAP controller will be
put into the 7est-Logic-Reset state. The outputs on
an unprogrammed device will power-up in a high im-

pedance state.

PIN DESCRIPTIONS

Table 4 lists the dedicated pin names and descriptions.

Table 4. Dedicated Pins

Pin q

Name Description

Vee | Supply voltage for the iFX740. All must be connected to 5V.

Vss Ground connections for the iFX740. All must be connected to GND.

Vpp Programming voltage for the iFX740. During programming, 12.75V must be supplied to this pin.
When not in programming mode, this pin may be connected to Vg, Vpp or left floating (not GND).

INx Input only pins. These pins may not be available on all packages. Unused inputs should be
connected to Vo or GND.

TDI The Testability Data input is the boundary scan serial data input to the iFX740. JTAG instructions
and data are shifted into the iFX740 on the TDI input pin on the rising edge of TCK. TDI may be left
floating if unused. _

TDO | The Testability Data Output is the boundary scan serial data output from the iFX740. JTAG
instructions and data are shifted out of the iFX740 on the TDO output on the failing edge of TCK.

TCK The Testability Clock input provides the boundary scan clock for the iIFX740. TCK is used to clock
state information and data into and out of the iFX740 during boundary scan or programming modes.
The maximum operating frequency of the boundary scan test clock is 8 MHz. TCK may be left
floating if unused.

TMS | The Testability Control input is the boundary scan test mode select for the iFX740. TMS may be left
floating if unused.

Table 5 lists the user-defined pin names and descriptions.

Table 5. User-defined Pins

Pin -

Name - ) Description

Vccox | Supply voltage for the outputs of the CFBs. Connecting these pins to + 5V causes the CFB to
output 5V signals. Connecting these pins to + 3.3V causes the CFB to output 3.3V signals. These
pins must always be connected to the desired output drive voltage.

CLKx [ Global clocks.

I/0xx | Pins that can be configured either as an input or an output. Unused i/O pins should be connected
to Voo or GND.
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iFX740

68-PIN PLCC PACKAGE

18 (VCCo0)
19 CLK1

20 (VPP

21 (vSS

22 1000
23 1001
24 ——i002
25 ———1003
286 ——1004
27 ———11005
28 ———11006
29 ————1007
30 1008
31 1009

49 N6

50 TN5
51 (VCCo2)
52 (VCCo3)

A

v v (VCCo1) 17
1 INO 186
INt 15
1010} 14
N 1011 p———o :g
1012
CFB 0 " . \ 013 p— 1
1014 |—— 10
CFB 1 1015 p— 08
- N 1016 |—— 08
Ty 1017 p—— 07
w 1018 06
Z 1019 05
Z - IN2 04
0O |- IN3 03
(§] = INg 02
s (VSS) o1
H (vSS) 68
=z (TMS) 67
5 (TCK) 68
< 1039) 85
o 1038f——— :g
1037F——
CFB 2 9 036 —— 62
n & L\ j035F—— 61
CFB3 casg—— 90
\ 4 1033)—— 59
e
31
I 1030 56
(vsS) 55
A (VSS) 54
CLk2 53
290460-19
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®
44-PIN PLCC PACKAGE
13 CLK1
14 (VPP) y T
15 (VSS) (VCCo0/1) 12
16 :880
1
1002 1010 —— 1
17 1003 1011 f—— ;0
1004 1012 }——— 09
18 ——|i005 CFBO \ 1013 p—— gg
100 1014 }——
19 —— 1100y CFB1 31 oo
1008 - ! 1016 f— 05
20 |1009 o 1017 }—— 04
21 (TDO) e 1018 — 03
22 (TD)) Z RIS 02
23 (VCC) g
Q
5 (vSS) o1
24 1029 E (TMS) 44
25 1028 3 (TCK) 43
26 1027 < 1039) 42
27 —:ggg o 1038 »
28— 1037——
2% — o2« CFB2 9 103
30 —1023 (4] 1035}—— 40
31 —i022 CFB3 034 "
32 1021 1033——
33 :nozo :83?
1030 38
34 (VCCo2/3) (vSs) 37
A ‘ (VSS) 36
CLK2 35
290460-20
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