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40MX and 42MX FPGAs
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Power Matters.

Designer software development tools provide a design library of /O macro functions that can implement
all I/O configurations supported by the MX FPGAs.

42MX 1/O Module

From Array l/ PAD

ToArray €—Q D

GJCLK*

Note: *Can be configured as a Latch or D Flip-Flop (Using C-Module)
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PCI Output Structure of A42MX24 and A42MX36 Devices
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Other Architectural Features

The following sections cover other architectural features of 40MX and 42MX FPGAs.

Performance

MX devices can operate with internal clock frequencies of 250 MHz, enabling fast execution of complex
logic functions. MX devices are live on power-up and do not require auxiliary configuration devices and
thus are an optimal platform to integrate the functionality contained in multiple programmable logic
devices. In addition, designs that previously would have required a gate array to meet performance can
be integrated into an MX device with improvements in cost and time-to-market. Using

timing-driven place-and-route (TDPR) tools, designers can achieve highly deterministic device
performance.

User Security

Microsemi FuseLock provides robust security against design theft. Special security fuses are hidden in
the fabric of the device and protect against unauthorized users attempting to access the programming
and/or probe interfaces. It is virtually impossible to identify or bypass these fuses without damaging the
device, making Microsemi antifuse FPGASs protected with the highest level of security available from both
invasive and noninvasive attacks.

Special security fuses in 40MX devices include the Probe Fuse and Program Fuse. The former disables
the probing circuitry while the latter prohibits further programming of all fuses, including the Probe Fuse.
In 42MX devices, there is the Security Fuse which, when programmed, both disables the probing circuitry
and prohibits further programming of the device.

Programming

Device programming is supported through the Silicon Sculptor series of programmers. Silicon Sculptor is
a compact, robust, single-site and multi-site device programmer for the PC. With standalone software,
Silicon Sculptor is designed to allow concurrent programming of multiple units from the same PC.
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A sample calculation of the absolute maximum power dissipation allowed for a TQ176 package at
commercial temperature and still air is given in the following equation

Max - junction temp - (°C) — Max - ambient temp-(°C) _ 150°C —70°C

MaximumPowerAllowed =

0,,(*(C/W))

(28°C)/W

= 2.86W

EQS5

The maximum power dissipation for military-grade devices is a function of .. A sample calculation of the
absolute maximum power dissipation allowed for CQFP 208-pin package at military temperature and still
air is given in the following equation

Max - junction temp - (°C) — Max - ambient temp-(°C) _ 150°C —125°C _

MaximumPowerAllowed = 0,.C:(C/W)) 63°C)/W 3.97TW
EQ6
Table 27« Package Thermal Characteristics
0ja
1.0m/s 25m/s

Plastic Packages Pin Count ;¢ Still Air 200 ft/min. 500 ft/min. Units
Plastic Quad Flat Pack 100 12.0 27.8 23.4 21.2 °C/W
Plastic Quad Flat Pack 144 10.0 26.2 22.8 21.1 °C/W
Plastic Quad Flat Pack 160 10.0 26.2 22.8 21.1 °CIW
Plastic Quad Flat Pack 208 8.0 26.1 22.5 20.8 °C/W
Plastic Quad Flat Pack 240 8.5 25.6 22.3 20.8 °C/W
Plastic Leaded Chip Carrier 44 16.0 20.0 24.5 22.0 °C/IW
Plastic Leaded Chip Carrier 68 13.0 25.0 21.0 194 °C/IW
Plastic Leaded Chip Carrier 84 12.0 225 18.9 17.6 °C/IW
Thin Plastic Quad Flat Pack 176 11.0 24.7 19.9 18.0 °CIW
Very Thin Plastic Quad Flat Pack 80 12.0 38.2 31.9 29.4 °C/W
Very Thin Plastic Quad Flat Pack 100 10.0 35.3 294 27.1 °C/W
Plastic Ball Grid Array 272 3.0 18.3 14.9 13.9 °CIW
Ceramic Packages

Ceramic Pin Grid Array 132 4.8 25.0 20.6 18.7 °C/W
Ceramic Quad Flat Pack 208 2.0 22.0 19.8 18.0 °C/IW
Ceramic Quad Flat Pack 256 2.0 20.0 16.5 15.0 °C/W
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Figure 22+ AC Test Loads
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Figure 23 « Input Buffer Delays
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Load 2
(Used to measure rising/falling edges)
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Figure 24« Module Delays
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Table 35+ A40MXO02 Timing Characteristics (Nominal 3.3 V Operation) (continued)
(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

trp1 FO = 1 Routing Delay 2.0 2.2 25 3.0 42 ns

trRD2 FO = 2 Routing Delay 2.7 31 35 4.1 57 ns

trRD3 FO = 3 Routing Delay 3.4 3.9 4.4 5.2 73 ns

trRpa FO = 4 Routing Delay 4.2 4.8 5.4 6.3 89 ns

trRDs FO = 8 Routing Delay 7.1 8.2 9.2 10.9 15.2 ns

Logic Module Sequential Timing?

tsup Flip-Flop (Latch) 4.3 4.9 5.6 6.6 9.2 ns
Data Input Set-Up

tHD3 Flip-Flop (Latch) 0.0 0.0 0.0 0.0 0.0 ns
Data Input Hold

tsuenA Flip-Flop (Latch) Enable Set-Up 4.3 4.9 5.6 6.6 9.2 ns

tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

twcika  Flip-Flop (Latch) 4.6 5.3 6.0 7.0 9.8 ns
Clock Active Pulse Width

twASYN Flip-Flop (Latch) 4.6 5.3 6.0 7.0 9.8 ns
Asynchronous Pulse Width

ta Flip-Flop Clock Input Period 6.8 7.8 8.9 10.4 14.6 ns

fMAX Flip-Flop (Latch) Clock 109 101 92 80 48 MHz

Frequency (FO = 128)

Input Module Propagation Delays

tiNYH Pad-to-Y HIGH 1.0 11 13 1.5 21 ns
tinyL Pad-to-Y LOW 0.9 1.0 11 13 19 ns
Input Module Predicted Routing Delays?!
tirRD1 FO = 1 Routing Delay 2.9 34 3.8 4.5 6.3 ns
tirRD2 FO = 2 Routing Delay 3.6 4.2 4.8 5.6 78 ns
trD3 FO = 3 Routing Delay 4.4 5.0 5.7 6.7 94 ns
tirRD4 FO = 4 Routing Delay 51 5.9 6.7 7.8 11.0 ns
tirDS FO = 8 Routing Delay 8.0 9.26 10.5 12.6 173 ns
Global Clock Network
tckH Input LOW to HIGH FO =16 6.4 7.4 8.3 9.8 13.7 ns
FO =128 6.4 7.4 8.3 9.8 13.7
teke Input HIGH to LOW FO =16 6.7 7.8 8.8 10.4 145 ns
FO =128 6.7 7.8 8.8 10.4 14.5
thwH Minimum Pulse FO=16 3.1 3.6 4.1 4.8 6.7 ns
Width HIGH FO =128 3.3 3.8 4.3 5.1 7.1
tewlL Minimum Pulse FO=16 3.1 3.6 4.1 4.8 6.7 ns
Width LOW FO =128 3.3 3.8 4.3 5.1 7.1
teksw Maximum Skew FO =16 0.6 0.6 0.7 0.8 12 ns
FO =128 0.8 0.9 1.0 1.2 1.6

DS2316 Datasheet Revision 15.0 44



40MX and

Table 36 «

42MX FPGAs

& Microsemi

Power Matters.

A40MX04 Timing Characteristics (Nominal 5.0 V Operation) (continued)(Worst-Case Commercial
Conditions, VCC =4.75V, 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 3.9 4.5 5.1 6.05 85 ns
toHL Data-to-Pad LOW 3.4 3.9 4.4 5.2 73 ns
tENZH Enable Pad Z to HIGH 3.4 3.9 4.4 5.2 7.3 ns
tenzL Enable Pad Z to LOW 4.9 5.6 6.4 7.5 105 ns
tennz  Enable Pad HIGH to Z 7.9 9.1 10.4 12.2 17.0 ns
tENLZ Enable Pad LOW to Z 5.9 6.8 7.7 9.0 126 ns
drLH Delta LOW to HIGH 0.03 0.04 0.04 0.05 0.07 ns/pF
drHL Delta HIGH to LOW 0.02 0.02 0.03 0.03 0.04 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.

w N

hold time for this macro.
4. Delays based on 35 pF loading

Table 37

Set-up times assume fanout of 3. Further testing information can be obtained from the Timer utility
The hold time for the DFME1A macro may be greater than 0 ns. Use the Timer utility from the Designer software to check the

A40MX04 Timing Characteristics (Nominal 3.3 V Operation) (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
Logic Module Propagation Delays
tpp1 Single Module 1.7 2.0 23 2.7 37 ns
tpp2 Dual-Module Macros 3.7 4.3 4.9 5.7 80 ns
tco Sequential Clock-to-Q 17 2.0 2.3 2.7 3.7 ns
tco Latch G-to-Q 1.7 2.0 2.3 2.7 3.7 ns
trg Flip-Flop (Latch) Reset-to-Q 1.7 2.0 23 2.7 3.7 ns
Logic Module Predicted Routing Delays1
trp1 FO = 1 Routing Delay 1.9 2.2 25 3.0 42 ns
trp2 FO = 2 Routing Delay 2.7 3.1 3.5 4.1 57 ns
trRD3 FO = 3 Routing Delay 3.4 3.9 4.4 5.2 73 ns
trRpa FO = 4 Routing Delay 4.1 4.8 5.4 6.3 89 ns
trRDs FO = 8 Routing Delay 7.1 8.1 9.2 10.9 152 ns
Logic Module Sequential Timing2
tsup Flip-Flop (Latch) 4.3 5.0 5.6 6.6 9.2 ns
Data Input Set-Up
tHD3 Flip-Flop (Latch) Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns
tsuena  Flip-Flop (Latch) Enable Set-Up 4.3 5.0 5.6 6.6 9.2 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
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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
trRD3 FO = 3 Routing Delay 1.3 14 1.6 1.9 2.7 ns
trRp4 FO = 4 Routing Delay 1.6 1.7 2.0 2.3 3.2 ns
trRps FO = 8 Routing Delay 2.6 2.9 3.2 3.8 5.3 ns
Logic Module Sequential Timing®*
tsup Flip-Flop (Latch) 0.3 0.4 0.4 0.5 0.7 ns
Data Input Set-Up
thp Flip-Flop (Latch) Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns
tsuena  Flip-Flop (Latch) Enable Set-Up 0.7 0.8 0.9 1.0 14 ns
tuena  Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tweika  Flip-Flop (Latch) 3.4 3.8 4.3 5.0 7.1 ns
Clock Active Pulse Width
twasyn  Flip-Flop (Latch) 45 5.0 5.6 6.6 9.2 ns
Asynchronous Pulse Width
ta Flip-Flop Clock Input Period 6.8 7.6 8.6 10.1 141 ns
fINH Input Buffer Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tiNsu Input Buffer Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
touth  Output Buffer Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
toutsy Output Buffer Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
fmAx Flip-Flop (Latch) Clock Frequency 215 195 179 156 94 MHz
Input Module Propagation Delays
tnyy  Pad-to-Y HIGH 1.1 1.2 1.3 1.6 22 ns
tinyL Pad-to-Y LOW 0.8 0.9 1.0 1.2 1.7 ns
tngy  Gto Y HIGH 1.4 1.6 1.8 2.1 29 ns
tnol, GtoY LOW 1.4 1.6 1.8 2.1 29 ns
Input Module Predicted Routing Delays2
tirRD1 FO = 1 Routing Delay 1.8 2.0 2.3 2.7 4.0 ns
tirRD2 FO = 2 Routing Delay 2.1 2.3 2.6 3.1 4.3 ns
tirD3 FO = 3 Routing Delay 2.3 2.6 3.0 35 4.9 ns
tirRD4 FO = 4 Routing Delay 2.6 3.0 3.3 3.9 54 ns
tirDS FO = 8 Routing Delay 3.6 4.0 4.6 5.4 7.5 ns
Global Clock Network
tckH Input LOW to HIGH FO =32 2.6 29 3.3 3.9 54 ns
FO =384 29 3.2 3.6 4.3 6.0 ns
tokL Input HIGH to LOW  FO =32 3.8 4.2 4.8 5.6 7.8 ns
FO =384 4.5 5.0 5.6 6.6 9.2 ns
tpwH Minimum Pulse Width FO = 32 3.2 35 4.0 4.7 6.6 ns
HIGH FO=384 3.7 4.1 4.6 54 7.6 ns
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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 42« A42MX24 Timing Characteristics (Nominal 5.0 V Operation) (continued)(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 3.1 35 3.9 4.6 64 ns

toHL Data-to-Pad LOW 24 2.6 3.0 35 4.9 ns

tENZH Enable Pad Z to HIGH 25 2.8 3.2 3.8 5.3 ns

tenzL Enable Pad Z to LOW 2.8 3.1 35 4.2 5.8 ns

teNHZ Enable Pad HIGH to Z 5.2 5.7 6.5 7.6 10.7 ns

tENLZ Enable Pad LOW to Z 4.8 5.3 6.0 7.1 9.9 ns

tGLH G-to-Pad HIGH 4.9 5.4 6.2 7.2 10.1 ns

teHL G-to-Pad LOW 4.9 5.4 6.2 7.2 101 ns

t su I/0 Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns

tH I/0 Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

t.co I/0 Latch Clock-to-Out 55 6.1 6.9 8.1 11.3 ns
(Pad-to-Pad) 32 1/0

taco Array Latch Clock-to-Out 10.6 11.8 134 15.7 220 ns
(Pad-to-Pad) 32 I/0

driH Capacitive Loading, LOW to HIGH 0.04 0.04 0.04 0.05 0.07 ns/pF

O1HL Capacitive Loading, HIGH to LOW 0.03 0.03 0.03 0.04 0.06 ns/pF

1. For dual-module macros, use tpp; + trpy + tppn: tco + trp1 + teon: OF tep1 + trp1 + 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 43+ A42MX24 Timing Characteristics (Nominal 3.3 V Operation) (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

Logic Module Combinatorial Functions?®

tep Internal Array Module Delay 2.0 1.8 2.1 2.5 34 ns
tppD Internal Decode Module Delay 11 2.2 25 3.0 42 ns
Logic Module Predicted Routing Delays2

trRD1 FO =1 Routing Delay 1.7 1.3 14 1.7 23 ns
trp2 FO = 2 Routing Delay 2.0 1.6 1.8 21 3.0 ns
trRD3 FO = 3 Routing Delay 11 2.0 2.2 2.6 3.7 ns
trRp4 FO = 4 Routing Delay 1.5 2.3 2.6 3.1 43 ns
trD5 FO = 8 Routing Delay 1.8 3.7 4.2 5.0 7.0 ns
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Table 43+ A42MX24 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

Logic Module Sequential Timing® 4

tco Flip-Flop Clock-to-Output 2.1 2.0 2.3 2.7 3.7 ns
tco Latch Gate-to-Output 3.4 1.9 21 25 34 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 2.0 2.2 25 29 41 ns
tsuENA Flip-Flop (Latch) Enable Set-Up 0.6 0.6 0.7 0.8 1.2 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
twelka 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
Asynchronous Pulse Width ns

Input Module Propagation Delays

tinpy Input Data Pad-to-Y 14 1.6 1.8 2.2 3.0 ns
tingo Input Latch Gate-to-Output 1.8 1.9 2.2 2.6 36 ns
tiNH Input Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu Input Latch Set-Up 0.7 0.7 0.8 1.0 14 ns
tia Latch Active Pulse Width 6.5 7.3 8.2 9.7 135 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
1

Logic Module Combinatorial Functions

tpp Internal Array Module Delay 13 15 1.7 2.0 27 ns
tppD Internal Decode Module Delay 1.6 18 2.0 24 33 ns
Logic Module Predicted Routing Delays2

trRD1 FO = 1 Routing Delay 0.9 1.0 1.2 1.4 20 ns
trRp2 FO = 2 Routing Delay 1.3 14 1.6 1.9 27 ns
trD3 FO =3 Routing Delay 1.6 1.8 2.0 2.4 34 ns
trRp4 FO = 4 Routing Delay 2.0 2.2 25 2.9 41 ns
trD5 FO = 8 Routing Delay 3.3 3.7 4.2 4.9 6.9 ns
trRDD Decode-to-Output Routing Delay 0.3 0.4 0.4 0.5 0.7 ns
Logic Module Sequential Timing® 4

tco Flip-Flop Clock-to-Output 1.3 1.4 1.6 1.9 27 ns
tco Latch Gate-to-Output 13 14 1.6 1.9 27 ns
tsup Flip-Flop (Latch) Set-Up Time 0.3 0.3 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 1.6 1.7 2.0 2.3 32 ns
tsuena  Flip-Flop (Latch) Enable Set-Up 0.7 0.8 0.9 1.0 14 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
twewka  Flip-Flop (Latch) Clock Active 3.3 3.7 4.2 4.9 6.9 ns

Pulse Width
twasyn  Flip-Flop (Latch) Asynchronous 4.4 4.8 55 6.4 9.0 ns
Pulse Width

Synchronous SRAM Operations

tre Read Cycle Time 6.8 7.5 8.5 10.0 14.0 ns
twe Write Cycle Time 6.8 7.5 8.5 10.0 14.0 ns
treknl  Clock HIGH/LOW Time 3.4 3.8 4.3 5.0 7.0 ns
trco Data Valid After Clock 3.4 3.8 4.3 5.0 70 ns
HIGH/LOW

taDsu Address/Data Set-Up Time 1.6 1.8 2.0 2.4 34 ns
Synchronous SRAM Operations (continued)

tADH Address/Data Hold Time 0.0 0.0 0.0 0.0 0.0 ns
trkensy  Read Enable Set-Up 0.6 0.7 0.8 0.9 13 ns
tRENH Read Enable Hold 3.4 3.8 4.3 5.0 7.0 ns
twensuy  Write Enable Set-Up 2.7 3.0 34 4.0 5.6 ns
twenn  Write Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tBENS Block Enable Set-Up 2.8 3.1 35 4.1 5.7 ns
tBENH Block Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
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40MX and 42MX FPGAs Q Mi .
~ viicrosemi

Power Matters.

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

Input Module Predicted Routing Delays2

tirD1 FO = 1 Routing Delay 2.8 31 35 4.1 57 ns
tirD2 FO = 2 Routing Delay 3.2 3.5 4.1 4.8 6.7 ns
tirD3 FO = 3 Routing Delay 3.7 4.1 4.7 5.5 77 ns
tirRD4 FO = 4 Routing Delay 4.2 4.6 53 6.2 8.7 ns
tirDs FO = 8 Routing Delay 6.1 6.8 7.7 9.0 126 ns
Global Clock Network
toky Input LOW to HIGH ~ FO =32 4.6 5.1 5.7 6.7 9.3 ns
FO =635 5.0 5.6 6.3 7.4 10.3 ns
tokL Input HIGH to LOW FO =32 53 59 6.7 7.8 11.0 ns
FO =635 6.8 7.6 8.6 10.1 141 ns
tpwH Minimum Pulse FO=32 25 2.7 31 3.6 5.1 ns
Width HIGH FO =635 2.8 3.1 3.5 4.1 5.7 ns
tewL Minimum Pulse FO=32 25 2.7 3.1 3.6 5.1 ns
Width LOW FO =635 2.8 3.1 3.5 41 5.7 ns
teksw Maximum Skew FO =32 1.0 1.2 1.3 1.5 22 ns
FO =635 1.0 1.2 1.3 15 22 ns
tsuexT Input Latch FO=32 0.0 0.0 0.0 0.0 0.0 ns
External Set-Up FO =635 0.0 0.0 0.0 0.0 0.0 ns
tHEXT Input Latch FO=32 4.0 4.4 5.0 5.9 8.2 ns
External Hold FO=635 4.6 5.2 5.9 6.9 9.6 ns
tp Minimum Period FO=32 9.2 10.2 1.1 12.7 21.2 ns
(2 ffmax) FO =635 9.9 11.0 12.0 13.8 23.0 ns
fmAx Maximum Datapath FO =32 108 98 90 79 47  MHz
Frequency FO =635 100 91 83 73 44  MHz
TTL Output Module Timing®
toLp Data-to-Pad HIGH 3.6 4.0 45 5.3 74 ns
toHL Data-to-Pad LOW 4.2 4.6 5.2 6.2 8.6 ns
tenzH Enable Pad Z to HIGH 3.7 4.2 4.7 55 77 ns
tenzL Enable Pad Z to LOW 4.1 4.6 5.2 6.1 85 ns
tENHZ Enable Pad HIGH to Z 7.34 8.2 9.3 10.9 153 ns
TTL Output Module Timing®
tenLz Enable Pad LOW to Z 6.9 7.6 8.7 10.2 14.3 ns
tGLH G-to-Pad HIGH 4.9 5.5 6.2 7.3 10.2 ns
tGHL G-to-Pad LOW 4.9 5.5 6.2 7.3 10.2 ns
tLsu I/O Latch Output Set-Up 0.7 0.7 0.8 1.0 1.4 ns
tH I/0 Latch Output Hold 0.0 0.0 0.0 0.0 0.0 ns
t co I/0 Latch Clock-to-Out 7.9 8.8 10.0 11.8 16.5 ns

(Pad-to-Pad) 32 1/0
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Package Pin Assignments Q M. .
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Power Matters.

Table 51« PQ144

PQ144

Pin Number A42MX09 Function
80 GNDI
81 NC
82 I/0
83 1/0
84 /0
85 I/0
86 /0
87 /0
88 VKS
89 VPP
90 VCC
91 VCCI
92 NC
93 VSV
94 1/0
95 /0
96 /0
97 I/0
98 1/0
99 /0
100 GND
101 GNDI
102 NC
103 I/0
104 1/0
105 110
106 I/0
107 1/0
108 110
109 I/0
110 SDI
111 110
112 1/0
113 1/0
114 110
115 1/0
116 GNDQ
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Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 54« PQ240

PQ240

Pin Number A42MX36 Function
89 VCCI
90 VCCA
91 LP

92 TCK, I/O
93 1/10

94 GND
95 1/0

96 1/0

97 I/0

98 1/0

99 110

100 I/0

101 1/0

102 1/0

103 I/0

104 1/0

105 1/0

106 I/0

107 1/0

108 VCCI
109 I/0

110 1/0

111 110

112 I/0

113 /0

114 110

115 I/0

116 1/0

117 110

118 VCCA
119 GND
120 GND
121 GND
122 1/0

123 SDO, TDO, I/0
124 1/0

125 WD, I/O
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Package Pin Assignments

Figure 46« VQ80

Table 54« PQ240

& Microsemi

Power Matters.”

PQ240

Pin Number A42MX36 Function
237 GND

238 MODE

239 VCCA

240 GND

80-Pin
VQFP

Table 55« VQ80
VQ80
A40MX02 A40MX04
Pin Number Function Function
1 110 110
2 NC 110
3 NC 110
4 NC /0
5 1/0 110
6 110 110
7 GND GND
8 /0 110
9 110 110
10 110 110
11 /0 110
12 110 110
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Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 57+ TQ176

TQ176

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
47 1/O 1/0 TDI, /O
48 110 I/0 I/0

49 110 I/0 WD, I/0
50 I/1O I/O WD, I/O
51 11O I/O I/O

52 NC VCCI VCCI
53 I/1O I/O I/O

54 NC I/O I/O

55 NC 110 WD, /O
56 I/1O I/O WD, I/O
57 NC NC I/O

58 110 110 I/0

59 I/1O I/O WD, I/O
60 11O I/O WD, I/O
61 NC 110 I/0

62 I/1O I/O I/O

63 11O I/O I/O

64 NC 110 I/0

65 I/1O I/O I/O

66 NC I/O I/O

67 GND GND GND
68 VCCA VCCA VCCA
69 11O I/O WD, I/0
70 110 110 WD, I/O
71 I/1O I/O I/O

72 11O I/O I/O

73 110 1’0 I/0

74 NC I/O I/O

75 11O I/O I/O

76 110 110 I/0

77 NC NC WD, I/O
78 NC I/O WD, I/O
79 110 110 I/0

80 NC I/O I/O

81 11O I/O 1/O

82 NC VCCI VCCI
83 I/1O I/O I/O
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Package Pin Assignments

Table 57+ TQ176

& Microsemi

Power Matters.

TQ176

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
121 NC NC I/O

122 110 110 I/0

123 110 1’0 I/0

124 NC I/O 1/0

125 NC I/O 1/0

126 NC NC I/0

127 I/0 I/O I/0

128 I/0 I/O 1/0

129 110 110 I/0

130 I/O I/O 1/0

131 I/O I/O 1/0

132 110 110 I/0

133 GND GND GND
134 I/O I/O 1/O

135 SDI, I/0 SDI, I/0 SDI, I/0
136 NC I/O 1/0

137 I/O I/O WD, I/0
138 110 1’0 WD, I/O
139 I/O I/O 1/0

140 NC VCCI VCCI
141 I/0 1’0 I/0

142 I/O I/O I/0

143 NC I/O 1/0

144 NC I/0 WD, I/0
145 NC NC WD, I/O
146 I/0 I/O I/O

147 NC I/0 I/0

148 I/O I/O I/0

149 I/0 I/O 1/0

150 110 110 WD, I/O
151 NC I/O WD, I/O
152 PRA, 110 PRA, I1/0 PRA, 110
153 I/1O I/0 I/0

154 CLKA, I/O CLKA, I/O CLKA, I/O
155 VCCA VCCA VCCA
156 GND GND GND
157 I/0 I/O 1/O
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Package Pin Assignments O M. .
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Power Matters.”

Figure 50« CQ256

256255254253 252251 250249248 200199198197196195194193

A42MX36
256-Pin
° CQFP °

B
B
§
B

Table 59« CQ256

CQ256

Pin Number A42MX36 Function
1 NC

2 GND
3 /0

4 1/0

5 1/0

6 110

7 1/0

8 I/0

9 /0
10 GND
1 1/0
12 1/0
13 110
14 1/0
15 1/0
16 110
17 1/0
18 1/0
19 1/0
20 I/0
21 1/0
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Power Matters.

Table 59« CQ256

CQ256

Pin Number A42MX36 Function
133 1/0
134 1/0
135 I/0
136 1/0
137 110
138 I/0
139 GND
140 110
141 1/O
142 1/0
143 110
144 1/0
145 1/0
146 110
147 1/0
148 1/0
149 110
150 I/0
151 1/0
152 110
153 I/0
154 /0
155 VCCA
156 I/0
157 1/0
158 VCCA
159 VCCI
160 GND
161 110
162 /0
163 1/0
164 110
165 GND
166 1/0
167 /0
168 I/0
169 1/0
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Package Pin Assignments

Table 59 »

CQ256

Pin Number A42MX36 Function
207 1/0

208 I/0

209 QCLKC, I/O
210 1/0

211 WD, 1/0
212 WD, I/0
213 1/0

214 110

215 WD, I/0
216 WD, I/O
217 110

218 PRB, 110
219 1/0

220 CLKB, I/0
221 1/0

222 GND

223 GND

224 VCCA
225 VCCI

226 110

227 CLKA, I/O
228 /0

229 PRA, 110
230 I/0

231 1/0

232 WD, 1/0
233 WD, I/0
234 1/0

235 110

236 I/0

237 1/0

238 110

239 1/0

240 QCLKD, I/O
241 /0

242 WD, I/0
243 GND
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Package Pin Assignments Q M. .
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Power Matters.

Table 62 CQ172

138 l[e}
139 I/0
140 I/0
141 GND
142 I/0
143 I/0
144 I/10
145 I/0
146 I/0
147 I/10
148 PROBA
149 I/10
150 CLKA
151 VCC
152 GND
153 110
154 CLKB
155 I/0
156 PROBB
157 IO
158 I/0
159 I/10
160 I}
161 GND
162 I/10
163 I/0
164 I/10
165 I/10
166 VCCI
167 I/10
168 I/10
169 10
170 I/0
171 DCLK
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