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Routing Structure

The MX architecture uses vertical and horizontal routing tracks to interconnect the various logic and 1/O
modules. These routing tracks are metal interconnects that may be continuous or split into segments.
Varying segment lengths allow the interconnect of over 90% of design tracks to occur with only two
antifuse connections. Segments can be joined together at the ends using antifuses to increase their
lengths up to the full length of the track. All interconnects can be accomplished with a maximum of four
antifuses.

Horizontal Routing

Horizontal routing tracks span the whole row length or are divided into multiple segments and are located
in between the rows of modules. Any segment that spans more than one-third of the row length is
considered a long horizontal segment. A typical channel is shown in Figure 7, page 10. Within horizontal
routing, dedicated routing tracks are used for global clock networks and for power and ground tie-off
tracks. Non-dedicated tracks are used for signal nets.

Vertical Routing

Another set of routing tracks run vertically through the module. There are three types of vertical tracks:
input, output, and long. Long tracks span the column length of the module, and can be divided into
multiple segments. Each segment in an input track is dedicated to the input of a particular module; each
segment in an output track is dedicated to the output of a particular module. Long segments are
uncommitted and can be assigned during routing.

Each output segment spans four channels (two above and two below), except near the top and bottom of
the array, where edge effects occur. Long vertical tracks contain either one or two segments. An example
of vertical routing tracks and segments is shown in Figure 7, page 10.

DS2316 Datasheet Revision 15.0 9
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Antifuse Structures

An antifuse is a “normally open” structure. The use of antifuses to implement a programmable logic
device results in highly testable structures as well as efficient programming algorithms. There are no
pre-existing connections; temporary connections can be made using pass transistors. These temporary
connections can isolate individual antifuses to be programmed and individual circuit structures to be
tested, which can be done before and after programming. For instance, all metal tracks can be tested for
continuity and shorts between adjacent tracks, and the functionality of all logic modules can be verified.

MX Routing Structure

Segmented
Horizontal Wiy

- Logic
Routing |_| | | | | [rrr_“J‘7Mc?dules
Cinin
OTITIT]
>Antifuses
O

EEREERWE

Vertical Routing Tracks/

Clock Networks

The 40MX devices have one global clock distribution network (CLK). A signal can be put on the CLK
network by being routed through the CLKBUF buffer.

In 42MX devices, there are two low-skew, high-fanout clock distribution networks, referred to as CLKA
and CLKB. Each network has a clock module (CLKMOD) that can select the source of the clock signal
from any of the following (Figure 8, page 11):

« Externally from the CLKA pad, using CLKBUF buffer
« Externally from the CLKB pad, using CLKBUF buffer
e Internally from the CLKINTA input, using CLKINT buffer
e Internally from the CLKINTB input, using CLKINT buffer

The clock modules are located in the top row of I/O modules. Clock drivers and a dedicated horizontal
clock track are located in each horizontal routing channel.

Clock input pads in both 40MX and 42MX devices can also be used as normal I/Os, bypassing the clock
networks.

The A42MX36 device has four additional register control resources, called quadrant clock networks
(Figure 9, page 11). Each quadrant clock provides a local, high-fanout resource to the contiguous logic
modules within its quadrant of the device. Quadrant clock signals can originate from specific I/O pins or
from the internal array and can be used as a secondary register clock, register clear, or output enable.

DS2316 Datasheet Revision 15.0 10
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Figure 13« Silicon Explorer Il Setup with 42MX
16 Logic Analyzer Channels
. . 42MX
Serial Connection
to Windows PC . ——MODE—»
Silicon SDI—>
<+ Explorer Il ——DCLK—> A-D_A
~—SDO—
A
* PRA
PRB
Table 8 « Device Configuration Options for Probe Capability
Security Fuse(s) Programmed Mode PRA, PRB?! SDI, SDO, DCLK!
No LOW User 1/0s? User 1/0s?
No HIGH Probe Circuit Outputs Probe Circuit Inputs
Yes - Probe Circuit Secured Probe Circuit Secured

1. Avoid using SDI, SDO, DCLK, PRA and PRB pins as input or bidirectional ports. Since these pins are active during
probing, input signals will not pass through these pins and may cause contention.

2. Ifnouser signal is assigned to these pins, they will behave as unused I/Os in this mode. See the Pin Descriptions, page 83
for information on unused 1/O pins

3.4.7

3.4.8

Design Consideration

It is recommended to use a series 70Q2 termination resistor on every probe connector (SDI, SDO, MODE,
DCLK, PRA and PRB). The 70 Q series termination is used to prevent data transmission corruption
during probing and reading back the checksum.

IEEE Standard 1149.1 Boundary Scan Test (BST) Circuitry

42MX24 and 42MX36 devices are compatible with IEEE Standard 1149.1 (informally known as Joint
Testing Action Group Standard or JTAG), which defines a set of hardware architecture and mechanisms
for cost-effective board-level testing. The basic MX boundary-scan logic circuit is composed of the TAP
(test access port), TAP controller, test data registers and instruction register (Figure 14, page 18). This
circuit supports all mandatory IEEE 1149.1 instructions (EXTEST, SAMPLE/PRELOAD and BYPASS)
and some optional instructions. Table 9, page 18 describes the ports that control JTAG testing, while
Table 10, page 18 describes the test instructions supported by these MX devices.

Each test section is accessed through the TAP, which has four associated pins: TCK (test clock input),
TDI and TDO (test data input and output), and TMS (test mode selector).

The TAP controller is a four-bit state machine. The '1's and '0's represent the values that must be present
at TMS at a rising edge of TCK for the given state transition to occur. IR and DR indicate that the
instruction register or the data register is operating in that state.

The TAP controller receives two control inputs (TMS and TCK) and generates control and clock signals
for the rest of the test logic architecture. On power-up, the TAP controller enters the Test-Logic-Reset
state. To guarantee a reset of the controller from any of the possible states, TMS must remain high for
five TCK cycles.

42MX24 and 42MX36 devices support three types of test data registers: bypass, device identification,
and boundary scan. The bypass register is selected when no other register needs to be accessed in a
device. This speeds up test data transfer to other devices in a test data path. The 32-bit device
identification register is a shift register with four fields (lowest significant byte (LSB), ID number, part
number and version). The boundary-scan register observes and controls the state of each I/O pin.

DS2316 Datasheet Revision 15.0 17
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Additionally, the back-annotation flow is compatible with all the major simulators and the simulation
results can be cross-probed with Silicon Explorer I, Microsemi’s integrated verification and logic analysis
tool. Another tool included in the Libero software is the SmartGen macro builder, which easily creates
popular and commonly used logic functions for implementation into your schematic or HDL design.

Microsemi’s Libero software is compatible with the most popular FPGA design entry and verification tools
from companies such as Mentor Graphics, Synopsys, and Cadence design systems.

See the Libero IDE web content at www.microsemi.com/soc/products/software/libero/default.aspx for
further information on licensing and current operating system support.

Related Documents
The following sections give the list of related documents which can be refered for this datasheet.

Application Notes

* AC278: BSDL Files Format Description
¢ AC225: Programming Antifuse Devices
e AC168: Implementation of Security in Microsemi Antifuse FPGAs

User Guides and Manuals

e Antifuse Macro Library Guide
»  Silicon Sculptor Programmers User Guide

Miscellaneous
Libero IDE Flow Diagram

5.0 V Operating Conditions

The following tables show 5.0 V operating conditions.

Table 12« Absolute Maximum Ratings for 40MX Devices*

Symbol Parameter Limits Units

VCC DC Supply Voltage -0.5t0 +7.0 \%

VI Input Voltage —0.5to0 VCC+0.5 \Y,

VO Output Voltage -0.5t0 VCC+0.5 \%

tsto Storage Temperature —65 to +150 °C

Note: *Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the

device. Exposure to absolute maximum rated conditions for extended periods may affect device
reliability. Devices should not be operated outside the recommended operating conditions.

Table 13+ Absolute Maximum Ratings for 42MX Devices*

Symbol Parameter Limits Units

VCCI DC Supply Voltage for 1/0Os -0.5t0 +7.0 \%

VCCA DC Supply Voltage for Array -0.5t0 +7.0 \Y

\ Input Voltage —0.5to VCCI+0.5 \Y

VO Output Voltage —-0.5to VCCI+0.5 \%

tsto Storage Temperature —65 to +150 °C

DS2316 Datasheet Revision 15.0 20
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Note: *Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. Exposure to absolute maximum rated conditions for extended periods may affect device
reliability. Devices should not be operated outside the recommended operating conditions.

Table 14+ Recommended Operating Conditions

Parameter Commercial Industrial Military Units
Temperature Range* 0to +70 —40 to +85 —55 to +125 °C
VCC (40MX) 4.75105.25 45t05.5 45t05.5 \Y
VCCA (42MX) 4.75105.25 45t05.5 45t05.5 \%
VCCI (42MX) 4.75t05.25 45t05.5 45t05.5 \%

Note: * Ambient temperature (T,) is used for commercial and industrial grades; case temperature (T¢) is used

for military grades.

3.7.1 5VTTL Electrical Specifications
The following tables show 5 V TTL electrical specifications.
Table 15« 5V TTL Electrical Specifications
Commercial Commercial -F  Industrial Military
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Units
VOH! IOH=-10mA 2.4 2.4 \%
IOH = -4 mA 3.7 3.7 \%
voL?! IOL =10 mA 0.5 0.5 \%
IOL =6 mA 0.4 0.4 \%
VIL -0.3 08 -0.3 0.8 -0.3 0.8 -0.3 0.8 \
VIH (40MX) 2.0 VCC +0.3 2.0 VCC+0320 VCC+0320 VCC+03 V
VIH (42MX)2 2.0 VCCI + 2.0 VCCI + 20 VCCl+ 20 VCCI+03V
0.3 0.3 0.3
lIL VIN=0.5V -10 -10 -10 -10 HA
IIH VIN=2.7V -10 -10 -10 -10 HA
Input Transition 500 500 500 500 ns
Time, T and Tg
Cio /O 10 10 10 10 pF
Capacitance
Standby Current, A40MXO02, 3 25 10 25 mA
Icc3 A4OMX04
A42MX09 5 25 25 25 mA
A42MX16 6 25 25 25 mA
A42MX24, 20 25 25 25 mA
A42MX36
Low power mode 42MX devices 0.5 ICC-5.0 ICC-5.0 ICC-5.0 mA
Standby Current  only
110, I/0 source Can be derived from the IBIS model (http://www.microsemi.com/soc/techdocs/models/ibis.html)

sink current

1.  Only one output tested at a time. VCC/VCCI = min

2. VIH(Min) is 2.4V for A42MX36 family. This applies only to VCCI of 5V and is not applicable to VCCI of 3.3V

DS2316 Datasheet Revision 15.0
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Table 23+ DC Specification (5.0 V PCI Signaling)l

PCI MX
Symbol Parameter Condition Min. Max. Min.  Max. Units
CiN Input Pin Capacitance 10 — 10 pF
Cclk CLK Pin Capacitance 5 12 — 10 pF
Lpin Pin Inductance 20 — <8 nH* nH

PCI Local Bus Specification, Version 2.1, Section 4.2.1.1.

Maximum rating for VCCI -0.5V to 7.0 V

VIH(Min) is 2.4V for A42MX36 family. This applies only to VCCI of 5V and is not applicable to VCCI of 3.3V.

Dependent upon the chosen package. PCl recommends QFP and BGA packaging to reduce pin inductance and capacitance.

PR

Table 24+ AC Specifications (5.0V PCI Signaling)*

PCI MX
Symbol Parameter Condition Min. Max. Min.  Max. Units
ICL Low Clamp Current -5<VIN<-1 —25 + (VIN +1) /0.015 —60 -10 mA
Slew (r) Output Rise Slew Rate 0.4Vto24Vlocad 1 5 1.8 2.8 V/ns
Slew (f)  Output Fall Slew Rate 2.4Vt00.4Vload 1 5 2.8 4.3 V/ns

Note: *PCI Local Bus Specification, Version 2.1, Section 4.2.1.2.

DS2316 Datasheet Revision 15.0 26
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42MX SRAM Asynchronous Read Operation—Type 2 (Write Address Controlled)

WEN n <t_
WENSU WENH

taDsu tADH
WCLK < - |
RPD
~—P
tDOH
RD[7:0] Old Data New Data

Predictable Performance: Tight Delay Distributions

Propagation delay between logic modules depends on the resistive and capacitive loading of the routing
tracks, the interconnect elements, and the module inputs being driven. Propagation delay increases as
the length of routing tracks, the number of interconnect elements, or the number of inputs increases.

From a design perspective, the propagation delay can be statistically correlated or modeled by the fanout
(number of loads) driven by a module. Higher fanout usually requires some paths to have longer routing
tracks.

The MX FPGAs deliver a tight fanout delay distribution, which is achieved in two ways: by decreasing the
delay of the interconnect elements and by decreasing the number of interconnect elements per path.

Microsemi's patented antifuse offers a very low resistive/capacitive interconnect. The antifuses,
fabricated in 0.45 um lithography, offer nominal levels of 100 Q resistance and 7.0 fF capacitance per
antifuse.

MX fanout distribution is also tight due to the low number of antifuses required for each interconnect
path. The proprietary architecture limits the number of antifuses per path to a maximum of four, with
90 percent of interconnects using only two antifuses.

Timing Characteristics

Device timing characteristics fall into three categories: family-dependent, device-dependent, and design-
dependent. The input and output buffer characteristics are common to all MX devices. Internal routing
delays are device-dependent; actual delays are not determined until after place-and-route of the user's
design is complete. Delay values may then be determined by using the Designer software utility or by
performing simulation with post-layout delays.

Critical Nets and Typical Nets

Propagation delays are expressed only for typical nets, which are used for initial design performance
evaluation. Critical net delays can then be applied to the most timing critical paths. Critical nets are
determined by net property assignment in Microsemi's Designer software prior to placement and routing.
Up to 6% of the nets in a design may be designated as critical.

Long Tracks

Some nets in the design use long tracks, which are special routing resources that span multiple rows,
columns, or modules. Long tracks employ three and sometimes four antifuse connections, which
increase capacitance and resistance, resulting in longer net delays for macros connected to long tracks.
Typically, up to 6 percent of nets in a fully utilized device require long tracks. Long tracks add

DS2316 Datasheet Revision 15.0 37



40MX and 42MX FPGAs @ Mi .
~ viicrosemi

Power Matters.

Table 34+ A40MXO02 Timing Characteristics (Nominal 5.0 V Operation) (continued)
(Worst-Case Commercial Conditions, VCC =4.75V, T;=70°C)

-3 Speed -2 Speed —-1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

TTL Output Module Timing?

toLH Data-to-Pad HIGH 33 3.8 4.3 5.1 72 ns

toHL Data-to-Pad LOW 4.0 4.6 5.2 6.1 86 ns

tenzn  Enable Pad Z to HIGH 3.7 4.3 4.9 5.8 80 ns

tenz.  Enable Pad Z to LOW 4.7 5.4 6.1 7.2 10.1 ns

tennz  Enable Pad HIGH to Z 7.9 9.1 104 12.2 171 ns

tenrz  Enable Pad LOW to Z 5.9 6.8 7.7 9.0 126 ns

drLH Delta LOW to 0.02 0.02 0.03 0.03 0.04 ns/pF
HIGH

drhL Delta HIGH to 0.03 0.03 0.03 0.04 0.06 ns/pF
LOW

CMOS Output Module Timing*

toLH Data-to-Pad HIGH 3.9 4.5 5.1 6.05 85 ns

tDHL Data-to-Pad LOW 3.4 3.9 4.4 52 7.3 ns

tenzy  Enable Pad Z to HIGH 34 3.9 4.4 5.2 73 ns

tenz.  Enable Pad Z to LOW 4.9 5.6 6.4 7.5 105 ns

tenwz ~ Enable Pad HIGH to Z 7.9 9.1 10.4 12.2 17.0 ns

tenrz ~ Enable Pad LOW to Z 5.9 6.8 7.7 9.0 126 ns

drLH Delta LOW to 0.03 0.04 0.04 0.05 0.07 ns/pF
HIGH

drhe Delta HIGH to 0.02 0.02 0.03 0.03 0.04 ns/pF
LOW

1. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating
device performance. Post-route timing analysis or simulation is required to determine actual performance

2. Set-up times assume fanout of 3. Further testing information can be obtained from the Timer utility

3. The hold time for the DFME1A macro may be greater than 0 ns. Use the Timer tool from the Designer software to check

the hold time for this macro.

4. Delays based on 35pF loading

Table 35+ A40MXO02 Timing Characteristics (Nominal 3.3 V Operation)
(Worst-Case Commercial Conditions, VCC =3.0V, T; =70°C)

-3 Speed -2 Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

Logic Module Propagation Delays

tpp1 Single Module 17 2.0 2.3 2.7 3.7 ns
tpp2 Dual-Module Macros 3.7 4.3 4.9 5.7 80 ns
tco Sequential Clock-to-Q 17 2.0 23 2.7 3.7 ns
tco Latch G-to-Q 1.7 2.0 2.3 2.7 3.7 ns
trs Flip-Flop (Latch) Reset-to-Q 1.7 2.0 2.3 2.7 3.7 ns

Logic Module Predicted Routing Delays?!
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A40MX04 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial

Conditions, VCC =3.0V, T;=70°C)

-3 Speed -2 Speed -1 Speed Std Speed —F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
CMOS Output Module Timing*

toLH Data-to-Pad HIGH 55 6.4 7.2 8.5 11.9 ns
toHL Data-to-Pad LOW 4.8 55 6.2 7.3 10.2 ns
tenzH Enable Pad Z to HIGH 47 5.5 6.2 7.3 102 ns
tenzL Enable Pad Z to LOW 6.8 7.9 8.9 10.5 147 ns
tennz ~ Enable Pad HIGH to Z 1.1 12.8 14.5 17.1 239 ns
tenLz Enable Pad LOW to Z 8.2 9.5 10.7 12.6 17.7  ns
drLH Delta LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF
drhL Delta HIGH to LOW 0.03 0.03 0.04 0.04 0.06 ns/pF

1. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating

device performance. Post-route timing analysis or simulation is required to determine actual performance.

2. Set-up times assume fanout of 3. Further testing information can be obtained from the Timer utility.

3.  The hold time for the DFME1A macro may be greater than 0 ns. Use the Timer tool from the Designer software to check the hold
time for this macro.

4. Delays based on 35 pF loading.

Table 38+ A42MX09 Timing Characteristics (Nominal 5.0 V Operation) (Worst-Case Commercial Conditions,
VCCA =4.75V, T; =70°C)
-3 Speed -2Speed -1Speed Std Speed -F Speed
Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
Logic Module Propagation Delays1
tpp1 Single Module 1.2 1.3 15 1.8 25 ns
tco Sequential Clock-to-Q 1.3 14 1.6 1.9 27 ns
tco Latch G-to-Q 1.2 1.4 1.6 1.8 26 ns
trs Flip-Flop (Latch) Reset-to-Q 1.2 1.6 1.8 2.1 29 ns
Logic Module Predicted Routing Delays2
trRD1 FO =1 Routing Delay 0.7 0.8 0.9 1.0 14 ns
trp2 FO = 2 Routing Delay 0.9 1.0 12 14 19 ns
trD3 FO = 3 Routing Delay 1.2 1.3 15 1.7 24 ns
trRp4 FO = 4 Routing Delay 14 15 1.7 2.0 29 ns
trps FO = 8 Routing Delay 2.3 2.6 2.9 3.4 48 ns
Logic Module Sequential Timing® 4
tsup Flip-Flop (Latch) 0.3 0.4 0.4 0.5 0.7 ns
Data Input Set-Up
tip Flip-Flop (Latch) Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns
tsuena  Flip-Flop (Latch) Enable Set-Up 0.4 0.5 0.5 0.6 0.8 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
twelka  Flip-Flop (Latch) Clock Active 3.4 3.8 4.3 5.0 7.0 ns

Pulse Width
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Table 40« A42MX16 Timing Characteristics (Nominal 5.0 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =4.75V, T; =70°C)

—-3Speed -2Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

TTL Output Module Timing*

toLH Data-to-Pad HIGH 25 2.8 3.2 3.7 52 ns

tDHL Data-to-Pad LOW 3.0 3.3 3.7 4.4 6.1 ns

tENZH Enable Pad Z to HIGH 2.7 3.0 3.4 4.0 56 ns

teEnzZL Enable Pad Z to LOW 3.0 3.3 3.8 4.4 6.2 ns

tENHZ Enable Pad HIGH to Z 5.4 6.0 6.8 8.0 11.2 ns

tENLZ Enable Pad LOW to Z 5.0 5.6 6.3 7.4 104 ns

teLH G-to-Pad HIGH 2.9 3.2 3.6 4.3 6.0 ns

tGHL G-to-Pad LOW 2.9 3.2 3.6 4.3 6.0 ns

t co I/0 Latch Clock-to-Out 5.7 6.3 7.1 8.4 119 ns
(Pad-to-Pad), 64 Clock Loading

taco Array Clock-to-Out 8.0 8.9 10.1 11.9 16.7 ns
(Pad-to-Pad), 64 Clock Loading

driH Capacitive Loading, LOW to HIGH 0.03 0.03 0.03 0.04 0.06 ns/pF

drHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.04 0.05 0.07 ns/pF
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Table 41+ A42MX16 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial

Conditions, VCCA =3.0V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed
Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
taco Array Clock-to-Out 11.3 12.5 14.2 16.7 23.3 ns
(Pad-to-Pad),64 Clock Loading
drLH Capacitive Loading, LOW to 0.04 0.04 0.05 0.06 0.08 ns/pF
HIGH
drhL Capacitive Loading, HIGH to 0.05 0.05 0.06 0.07 0.10 ns/pF
LOW

1. For dual-module macros use tPD1 + tRD1 + taped, to + tRD1 + taped, or tPD1 + tRD1 + tusk, whichever is appropriate.

2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating
device performance. Post-route timing ansalysis or simulation is required to determine actual performance.
3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be

obtained from the Timer utility.

4.  Set-up and hold timing parameters for the input buffer latch are defined with respect to the PAD and the D input. External
setup/hold timing parameters must account for delay from an external PAD signal to the G inputs. Delay from an external PAD

signal to the G input subtracts (adds) to the internal setup (hold) time.
5. Delays based on 35 pF loading.

Table 42« A42MX24 Timing Characteristics (Nominal 5.0 V Operation) (Worst-Case Commercial Conditions,

VCCA =475V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
Logic Module Combinatorial Functions?
teD Internal Array Module Delay 1.2 13 15 1.8 25 ns
tPpD Internal Decode Module Delay 14 1.6 1.8 21 30 ns
Logic Module Predicted Routing Delays?
trRp1 FO = 1 Routing Delay 0.8 0.9 1.0 12 1.7 ns
trRp2 FO = 2 Routing Delay 1.0 1.2 13 15 21 ns
trRD3 FO = 3 Routing Delay 13 14 1.6 1.9 26 ns
trRDa FO = 4 Routing Delay 15 1.7 1.9 2.2 31 ns
trRD5 FO = 8 Routing Delay 2.4 2.7 3.0 3.6 50 ns
Logic Module Sequential Timing® 4
tco Flip-Flop Clock-to-Output 1.3 14 1.6 1.9 27 ns
tco Latch Gate-to-Output 12 13 15 18 25 ns
tsup Flip-Flop (Latch) Set-Up Time 0.3 0.4 0.4 0.5 0.7 ns
thp Flip-Flop (Latch) Hold Time 0.0 0.0 0.0 0.0 0.0 ns
tro Flip-Flop (Latch) Reset-to-Output 1.4 1.6 1.8 2.1 29 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.4 0.5 0.5 0.6 0.8 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tweLka Flip-Flop (Latch) 3.3 3.7 4.2 4.9 6.9 ns

Clock Active Pulse Width
twASYN Flip-Flop (Latch) 4.4 4.8 5.3 6.5 9.0

Asynchronous Pulse Width ns
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Table 44+ A42MX36 Timing Characteristics (Nominal 5.0 V Operation)(Worst-Case Commercial Conditions,
VCCA =4.75V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

Asynchronous SRAM Operations

trpD Asynchronous Access Time 8.1 9.0 10.2 12.0 16.8 ns
trpapy Read Address Valid 8.8 9.8 1.1 13.0 18.2 ns
taDsu Address/Data Set-Up Time 1.6 1.8 2.0 2.4 3.4 ns
tADH Address/Data Hold Time 0.0 0.0 0.0 0.0 0.0 ns
trensua Read Enable Set-Up to Address 0.6 0.7 0.8 0.9 13 ns
Valid
trenna  Read Enable Hold 3.4 3.8 4.3 5.0 7.0 ns
twensy  Write Enable Set-Up 2.7 3.0 3.4 4.0 5.6 ns
twenn  Write Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tboH Data Out Hold Time 12 1.3 15 1.8 25 ns
Input Module Propagation Delays
tinPyY Input Data Pad-to-Y 1.0 11 13 15 21 ns
tinco Input Latch Gate-to-Output 14 1.6 1.8 2.1 29 ns
tiNH Input Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu Input Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
tiLa Latch Active Pulse Width 4.7 5.2 5.9 6.9 9.7 ns
Input Module Predicted Routing Delays2
tirD1 FO =1 Routing 2.0 2.2 2.5 2.9 41 ns
Delay
tirRD2 FO = 2 Routing 2.3 2.6 2.9 3.4 48 ns
Delay
tirD3 FO = 3 Routing 2.6 2.9 3.3 3.9 55 ns
Delay
tirRD4 FO = 4 Routing 3.0 3.3 3.8 4.4 6.2 ns
Delay
tiRDS FO = 8 Routing 4.3 4.8 5.5 6.4 9.0 ns
Delay
Global Clock Network
tekH Input LOW to HIGH FO =32 2.7 3.0 3.4 4.0 56 ns
FO =635 3.0 33 3.8 4.4 6.2 ns
teke Input HIGH to LOW  FO =32 3.8 4.2 4.8 5.6 78 ns
FO =635 4.9 5.4 6.1 7.2 101 ns
tpwH Minimum Pulse FO=32 18 2.0 2.2 2.6 3.6 ns
Width HIGH FO=635 2.0 22 25 2.9 41 ns
thwL Minimum Pulse FO=32 18 2.0 2.2 2.6 3.6 ns
Width LOW FO=635 2.0 2.2 25 2.9 4.1 ns
tcksw ~ Maximum Skew FO =32 0.8 0.8 0.9 1.0 14 ns
FO =635 0.8 0.8 0.9 1.0 14 ns
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A42MX36 Timing Characteristics (Nominal 5.0 V Operation)(Worst-Case Commercial Conditions,
VCCA =4.75V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed
Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
CMOS Output Module Timing®
toLH Data-to-Pad HIGH 35 3.9 45 5.2 7.3 ns
toHL Data-to-Pad LOW 25 2.7 3.1 3.6 51 ns
teENzZH Enable Pad Z to HIGH 2.7 3.0 3.3 3.9 55 ns
tenzL Enable Pad Z to LOW 2.9 33 3.7 4.3 6.1 ns
tENHZ Enable Pad HIGH to Z 5.3 5.8 6.6 7.8 109 ns
tenLZ Enable Pad LOW to Z 4.9 5.5 6.2 7.3 10.2 ns
tGLH G-to-Pad HIGH 5.0 5.6 6.3 7.5 104 ns
tGHL G-to-Pad LOW 5.0 5.6 6.3 7.5 104 ns
t su I/O Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
tH 1/O Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
t.co I/O Latch Clock-to-Out 5.7 6.3 7.1 8.4 118 ns
(Pad-to-Pad) 32 I/0
taco Array Latch Clock-to-Out 7.8 8.6 9.8 115 16.1 ns
(Pad-to-Pad) 32 I/0
drLH Capacitive Loading, 0.07 0.08 0.09 0.10 0.14 ns/pF
LOW to HIGH
drHL Capacitive Loading, 0.07 0.08 0.09 0.10 0.14 ns/pF

HIGH to LOW

1. For dual-module macros, use tpp; + trp1 + tppn: tco + trp1 + tepn: OF tpp1 + trRp1 + tsup. Whichever is appropriate.
2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating

device performance. Post-route timing analysis or simulation is required to determine actual performance.
3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be

obtained from the Timer utility.

4.  Set-up and hold timing parameters for the Input Buffer Latch are defined with respect to the PAD and the D input. External
setup/hold timing parameters must account for delay from an external PAD signal to the G inputs. Delay from an external PAD
signal to the G input subtracts (adds) to the internal setup (hold) time.

5. Delays based on 35 pF loading.

Table 45«

A42MX36 Timing Characteristics (Nominal 3.3 V Operation) (Worst-Case Commercial Conditions,
VCCA =30V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
Logic Module Combinatorial Functions®

trp Internal Array Module Delay 1.9 21 2.3 2.7 38 ns
teDD Internal Decode Module Delay 2.2 25 2.8 3.3 47 ns
Logic Module Predicted Routing Delays2

trRD1 FO = 1 Routing Delay 13 15 1.7 2.0 27 ns
trRp2 FO = 2 Routing Delay 1.8 2.0 2.3 2.7 3.7 ns
trRD3 FO = 3 Routing Delay 2.3 25 2.8 3.4 47 ns
trRp4 FO = 4 Routing Delay 2.8 31 35 4.1 57 ns
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Table 45+ A42MX36 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =3.0V, T;=70°C)

-3 Speed -2Speed -1Speed Std Speed -F Speed

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
tros FO = 8 Routing Delay 4.6 5.2 5.8 6.9 9.6 ns
trRoD Decode-to-Output Routing Delay 0.5 0.5 0.6 0.7 1.0 ns
Logic Module Sequential Timing® 4

tco Flip-Flop Clock-to-Output 1.8 2.0 2.3 2.7 3.7 ns
tco Latch Gate-to-Output 1.8 2.0 23 2.7 3.7 ns
tsup Flip-Flop (Latch) Set-Up Time 0.4 0.5 0.6 0.7 0.9 ns
thp Flip-Flop (Latch) Hold Time 0.0 0.0 0.0 0.0 0.0 ns
tro Flip-Flop (Latch) Reset-to-Output 2.2 2.4 2.7 3.2 45 ns
tsuena  Flip-Flop (Latch) Enable Set-Up 1.0 11 12 14 2.0 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tweka  Flip-Flop (Latch) 4.6 5.2 5.8 6.9 9.6 ns

Clock Active Pulse Width
twasyn  Flip-Flop (Latch) 6.1 6.8 7.7 9.0 12.6 ns

Asynchronous Pulse Width

Synchronous SRAM Operations

tre Read Cycle Time 9.5 10.5 11.9 14.0 19.6 ns
twe Write Cycle Time 9.5 10.5 11.9 14.0 19.6 ns
trckne  Clock HIGH/LOW Time 4.8 53 6.0 7.0 9.8 ns
trco Data Valid After Clock HIGH/LOW 4.8 5.3 6.0 7.0 9.8 ns
taDsu Address/Data Set-Up Time 2.3 2.5 2.8 3.4 4.8 ns
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Table 49+ PL84

PL84

Pin Number A40MX04 Function A42MX09 Function  A42MX16 Function = A42MX24 Function
47 110 I/O 110 WD, I/O
48 110 I/0 110 110

49 /0 GND GND GND

50 110 I/O 110 WD, I/O
51 110 I/O 110 WD, I/O
52 110 SDO, I/0 SDO, I/0 SDO, TDO, I/0
53 110 I/O /0 I/O

54 110 I/O 110 I/O

55 I/0 I/0 1/0 110

56 110 I/O 110 I/O

57 110 I/O 110 I/O

58 I/0 I/0 1/0 I/0

59 110 I/O /0 I/O

60 GND I/O 110 I/1O

61 GND I/0 1/0 110

62 110 I/O 110 TCK, I/0
63 110 LP LP LP

64 CLK, I/O VCCA VCCA VCCA
65 110 VCCI VCCI VCCI

66 MODE /10 110 I/O

67 vVCC I/0 1/0 110

68 VCC Ie] 1/0 I/O

69 110 I/O /0 I/O

70 /0 GND GND GND

71 110 I/O /0 I/O

72 SDI, I/10 110 I/O /0

73 DCLK, I/O I/0 1/0 110

74 PRA, /O I/O /0 I/O

75 PRB, 1/0 I/O 110 I/1O

76 I/0 SDI, /10 SDI, I/0 SDI, 110
77 110 I/O 1/0 I/O

78 110 I/O 110 WD, I/O
79 1/0 I/0 /0 WD, I/O
80 110 I/O 110 WD, I/O
81 I/O PRA, 110 PRA, 110 PRA, 11O
82 GND I/0 110 I/0

83 I/0 CLKA, I/O CLKA, I/O CLKA, I/0
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Table 54« PQ240

PQ240

Pin Number A42MX36 Function
15 QCLKC, I/O0
16 I/0

17 WD, I/0
18 WD, I/0
19 1/10

20 I/0

21 WD, I/O
22 WD, I/0
23 I/0

24 PRB, I/0
25 110

26 CLKB, I/0
27 1/0

28 GND

29 VCCA

30 VCCI

31 1/0

32 CLKA, I/O
33 1/0

34 PRA, 110
35 I/0

36 1/0

37 WD, I/0
38 WD, I/0
39 1/0

40 110

41 I/0

42 1/0

43 1/0

44 I/O

45 QCLKD, I/O
46 110

47 WD, I/0
48 WD, 1/O
49 110

50 110

51 1/0
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Table 56+ VQ100

VQ100

A42MX09 A42MX16
Pin Number  Function Function

93 110 I/10

94 GND GND

95 110 110

96 110 I/10

97 I/0 1/0

98 110 I/O

99 110 I/10

100 DCLK, I/O DCLK, I/O

Figure 48« TQ176

A
:

176-Pin —
TQFP ==

Table 57+ TQ176

TQ176

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
GND GND GND
MODE MODE MODE
110 110 I/0

I/O I/1O I/10

110 I/0 I/0

110 110 I/0

I/O I/O 1/0
NC NC I/0

@] 110 I/0

Ol N[Ol B[ W[IN|PF
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Table 58 «  CQ208

CQ208

Pin Number A42MX36 Function
37 /0

38 I/0

39 I/0

40 1/0

41 /0

42 1/0

43 1/0

44 /10

45 I/0

46 1/0

47 /0

48 I/0

49 1/0

50 /0

51 I/0

52 GND
53 GND
54 TMS, I/O
55 TDI, I/O
56 /0

57 WD, I/0
58 WD, 1/O
59 /0

60 VCCI
61 /0

62 /0

63 I/0

64 1/0

65 QCLKA, I/10
66 WD, I/0
67 WD, 1/O
68 1/0

69 1/0

70 WD, 1/0
71 WD, 1/O
72 I/0

73 1/0
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Table 61+ PG132

PG132

Pin Number A42MX09 Function
B3 110

A2 110

C3 DCLK
B5 GNDA
E12 GNDA
J2 GNDA
M9 GNDA
B9 GNDI
C5 GNDI
E11l GNDI
F4 GNDI
J3 GNDI
J11 GNDI
L5 GNDI
L9 GNDI
c9 GNDQ
E3 GNDQ
K12 GNDQ
D7 VCCA
G3 VCCA
G10 VCCA
L7 VCCA
c7 VCCI
G2 VCCI
G111 VCCI
K7 VCCI
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