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A42MX09 Timing Characteristics (Nominal 5.0V Operation)

(Worst-Case Commercial Conditions, Vcc = 4.75V, T3 = 70°C)

Logic Module Propagation Delays 1 ‘-3’ Speed

Parameter Description Min. Max.  Units
tpp1 Single Module 1.20 ns
tco Sequential Clock-to-Q 1.29 ns
tco Latch G-to-Q 1.23 ns
trs Flip-Flop (Latch) Reset-to-Q 1.24 ns

Predicted Routing Delays 2

trRD1 FO=1 Routing Delay 0.69 ns
trp2 FO=2 Routing Delay 0.92 ns
trRD3 FO=3 Routing Delay 1.15 ns
trRp4 FO=4 Routing Delay 1.38 ns
trRDS FO=8 Routing Delay 2.34 ns
Sequential Timing Characteristics 34

tsup Flip-Flop (Latch) Data Input Set-Up 0.32 ns
thp Flip-Flop (Latch) Data Input Hold 0.00 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.41 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
twelLka Flip-Flop (Latch) Clock Active Pulse Width 3.39 ns
twasYN Flip-Flop (Latch) Asynchronous Pulse Width | 4.45 ns
ta Flip-Flop Clock Input Period 3.45 ns
tiNH Input Buffer Latch Hold 0.00 ns
tinsu Input Buffer Latch Set-Up 0.27 ns
touTtH Output Buffer Latch Hold 0.00 ns
touTsu Output Buffer Latch Set-Up 0.27 ns
fmAax Flip-Flop (Latch) Clock Frequency 268.13 | MHz

Notes:

1. For dual-module macros, use tpp; + trp; + tepn » tog + tro1 + tepn « OF tppy + trp1 + tsyp » 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 worst-case performance. Post-route timing is based
on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.
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A42MX09 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Input Module Propagation Delays ‘-3’ Speed

Parameter Description Min. Max.  Units
tINYH Pad-to-Y HIGH 1.04 ns
tinyL Pad-to-Y LOW 0.82 ns
tiNGH GtoY HIGH 1.29 ns
tinaL GtoY LOW 1.29 ns

Input Module Predicted Routing Delays *

tirRD1 FO=1 Routing Delay 2.02 ns
tirD2 FO=2 Routing Delay 2.26 ns
tirD3 FO=3 Routing Delay 2.50 ns
tirRD4 FO=4 Routing Delay 2.75 ns
tirDs FO=8 Routing Delay 3.72 ns

Global Clock Network

tekH Input LOW to HIGH FO =32 243 ns
FO = 256 2.70 ns
tekL Input HIGH to LOW FO =32 3.53 ns
FO =256 3.87 ns
tpwH Minimum Pulse Width HIGH FO =32 1.22 ns
FO = 256 131 ns
tpwiL Minimum Pulse Width LOW  FO =32 1.22 ns
FO = 256 131 ns
tcksw Maximum Skew FO =32 0.31 ns
FO = 256 0.31 ns
tsuexT Input Latch External Set-Up  FO =32 0.00 ns
FO = 256 0.00 ns
tHEXT Input Latch External Hold FO =32 2.34 ns
FO = 256 2.19 ns
tp Minimum Period FO =32 3.35 ns
FO =256 3.69 ns
fmax Maximum Frequency FO =32 295.63 | MHz
FO =256 268.13 | MHz
Note:

1. These parameters should be used for estimating device performance. Optimization techniques may further reduce delays by 0 to 3 ns.
Routing delays are for typical designs across worst-case operating conditions. Post-route timing analysis or simulation is required to
determine actual worst case performance
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A42MX09 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Output Module Timing ‘~3’ Speed

Parameter Description Min. Max.  Units
TTL Output Module Timing 1

toLH Data-to-Pad HIGH 244 ns
toHL Data-to-Pad LOW 2.87 ns
tenzH Enable Pad Z to HIGH 2.64 ns
tenzL Enable Pad Z to LOW 2.92 ns
teENHZ Enable Pad HIGH to Z 4.90 ns
tenLZ Enable Pad LOW to Z 5.34 ns
toLH G-to-Pad HIGH 2.61 ns
tGHL G-to-Pad LOW 2.61 ns
t su I/O Latch Set-Up 0.49 ns
tH 1/0 Latch Hold 0.00 ns
t.co I/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 5.20 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 7.36 ns
driH Capacity Loading, LOW to HIGH 0.03 | ns/pF
At Capacity Loading, HIGH to LOW 0.04 | ns/pF
CMOS Output Module Timing *
toLH Data-to-Pad HIGH 2.44 ns
tDHL Data-to-Pad LOW 2.87 ns
tenzH Enable Pad Z to HIGH 2.64 ns
tenzL Enable Pad Z to LOW 2.92 ns
teENHZ Enable Pad HIGH to Z 4.90 ns
tenLz Enable Pad LOW to Z 5.34 ns
toLH G-to-Pad HIGH 4.15 ns
tGHL G-to-Pad LOW 4.15 ns
t su I/O Latch Set-Up 0.49 ns
tH I/O Latch Hold 0.00 ns
t.co I/O Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 5.20 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 7.36 ns
dry Capacity Loading, LOW to HIGH 0.03 | ns/pF
drHL Capacity Loading, HIGH to LOW 0.04 | ns/pF
Notes:

1. Delays based on 35 pF loading.
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A42MX09 Timing Characteristics (Nominal 3.3V Operation)

(Worst-Case Commercial Conditions, Vcc = 3.0V, T35 = 70°C)

Logic Module Propagation Delays 1 ‘-3’ Speed

Parameter Description Min. Max.  Units
tpp1 Single Module 1.62 ns
tco Sequential Clock-to-Q 1.80 ns
tco Latch G-to-Q 1.69 ns
trs Flip-Flop (Latch) Reset-to-Q 1.96 ns

Predicted Routing Delays 2

trRD1 FO=1 Routing Delay 0.99 ns
trp2 FO=2 Routing Delay 1.26 ns
trRD3 FO=3 Routing Delay 1.62 ns
trRp4 FO=4 Routing Delay 1.89 ns
trRDS FO=8 Routing Delay 3.24 ns
Sequential Timing Characteristics 34

tsup Flip-Flop (Latch) Data Input Set-Up 0.45 ns
thp Flip-Flop (Latch) Data Input Hold 0.00 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.57 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width 474 ns
fwasYN Flip-Flop (Latch) Asynchronous Pulse Width | . ns
ta Flip-Flop Clock Input Period 5.04 ns
tiNH Input Buffer Latch Hold 0.00 ns
tinsu Input Buffer Latch Set-Up 0.27 ns
touTH Output Buffer Latch Hold 0.00 ns
touTsu Output Buffer Latch Set-Up 0.27 ns
fmax Flip-Flop (Latch) Clock

Frequency 160.93 | MHz

Notes:

1. For dual-module macros, use tpp; + trps + tppn s toco + tro1 + tepn » OF tppy + trpy + 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 worst-case performance. Post-route timing is based
on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.
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A42MX09 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Input Module Propagation Delays ‘-3’ Speed
Parameter  Description Min. Max.  Units
t|NYH Pad-to-Y HIGH 1.47 ns
t|NYL Pad-to-Y LOW 1.17 ns
tINGH GtoY HIGH 1.80 ns
t|NGL GtoY LOW 1.80 ns
Input Module Predicted Routing Delays *
tirRD1 FO=1 Routing Delay 2.84 ns
tirD2 FO=2 Routing Delay 3.15 ns
tirD3 FO=3 Routing Delay 3.51 ns
tirRD4 FO=4 Routing Delay 3.87 ns
tirDs FO=8 Routing Delay 5.22 ns
Global Clock Network
tekH Input LOW to HIGH FO =32 4.05 ns
FO = 256 4.50 ns
tekL Input HIGH to LOW FO =32 4.95 ns
FO =256 5.40 ns
tpwH Minimum Pulse Width HIGH FO =32 1.70 ns
FO =256 1.85 ns
tpwiL Minimum Pulse Width LOW  FO =32 1.70 ns
FO = 256 1.85 ns
tcksw Maximum Skew FO =32 0.42 ns
FO = 256 0.42 ns
tsuexT Input Latch External Set-Up ~ FO =32 0.00 ns
FO = 256 0.00 ns
tHEXT Input Latch External Hold FO =32 3.33 ns
FO = 256 3.69 ns
tp Minimum Period FO =32 5.58 ns
FO = 256 6.12 ns
fmAax Maximum Frequency FO =32 177.43 | MHz
FO =256 160.93 | MHz

Note:

1. These parameters should be used for estimating device performance. Optimization techniques may further reduce delays by 0 to 3 ns.
Routing delays are for typical designs across worst-case operating conditions. Post-route timing analysis or simulation is required to
determine actual worst case performance
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A42MX09 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Output Module Timing ‘-3’ Speed

Parameter Description Min. Max. nits
TTL Output Module Timing 1

toLH Data-to-Pad HIGH 341 ns
toHL Data-to-Pad LOW 4.01 ns
tenzH Enable Pad Z to HIGH 3.69 ns
tenzL Enable Pad Z to LOW 4.09 ns
teENHZ Enable Pad HIGH to Z 6.85 ns
tenLZ Enable Pad LOW to Z 7.47 ns
teLH G-to-Pad HIGH 5.81 ns
tGHL G-to-Pad LOW 5.81 ns
t su I/O Latch Set-Up 0.68 ns
tLH 1/0 Latch Hold 0.00 ns
t.co 1/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 8.73 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 12.15 ns
drLH Capacity Loading, LOW to HIGH 0.00 | ns/pF
At Capacity Loading, HIGH to LOW 0.09 | ns/pF
CMOS Output Module Timing 1
toLH Data-to-Pad HIGH 3.42 ns
tDHL Data-to-Pad LOW 4.05 ns
tenzH Enable Pad Z to HIGH 3.69 ns
tenzL Enable Pad Z to LOW 4.09 ns
teENHZ Enable Pad HIGH to Z 6.85 ns
tenLz Enable Pad LOW to Z 7.47 ns
teLH G-to-Pad HIGH 5.81 ns
tGHL G-to-Pad LOW 5.81 ns
t su 1/0 Latch Set-Up 0.68 ns
tH 1/0 Latch Hold 0.00 ns
t.co 1/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 8.73 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 12.15 ns
driy Capacity Loading, LOW to HIGH 0.04 | ns/pF
At Capacity Loading, HIGH to LOW 0.05 | ns/pF
Notes:

1. Delays based on 35 pF loading.
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A42MX16 Timing Characteristics (Nominal 5.0V Operation)

(Worst-Case Commercial Conditions, Vcc = 4.75V, T3 = 70°C)

Logic Module Propagation Delays 1 ‘-3’ Speed

Parameter Description Min. Max. Units
tpp1 Single Module 1.37 ns
tco Sequential Clock-to-Q 1.44 ns
tco Latch G-to-Q 1.37 ns
trs Flip-Flop (Latch) Reset-to-Q 1.57 ns

Predicted Routing Delays 2

trRD1 FO=1 Routing Delay 0.77 ns
trRp2 FO=2 Routing Delay 1.04 ns
trRD3 FO=3 Routing Delay 1.29 ns
trRD4 FO=4 Routing Delay 1.55 ns
trRDS FO=8 Routing Delay 257 ns

Sequential Timing Characteristics 34

tsup Flip-Flop (Latch) Data Input Set-Up 0.32 ns
thp Flip-Flop (Latch) Data Input Hold 0.00 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.68 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width | ns
fwasYN Flip-Flop (Latch) Asynchronous Pulse Width| , ns
ta Flip-Flop Clock Input Period 6.80 ns
tiNH Input Buffer Latch Hold 0.00 ns
tinsu Input Buffer Latch Set-Up 0.49 ns
touTH Output Buffer Latch Hold 0.00 ns
touTsu Output Buffer Latch Set-Up 0.49 ns
fmax Flip-Flop (Latch) Clock
Frequency 21450 | MHz

Notes:

1. For dual-module macros, use tpp; + trp; + tepn » teo + trp1 + tepn s OF teps + trpy + tsyp , Point and position 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 worst-case performance. Post-route timing is based
on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.
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A42MX16 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Input Module Propagation Delays ‘~3’ Speed

Parameter Description Min. Max. Units
tiINYH Pad-to-Y HIGH 1.05 ns
tinyL Pad-to-Y LOW 0.81 ns
tINGH GtoY HIGH 1.40 ns
tinGL GtoY LOW 1.40 ns

Input Module Predicted Routing Delays 1

tirD1 FO=1 Routing Delay 1.83 ns
tirD2 FO=2 Routing Delay 2.09 ns
tirD3 FO=3 Routing Delay 2.34 ns
tirRD4 FO=4 Routing Delay 2.60 ns
tirRD8 FO=8 Routing Delay 3.63 ns

Global Clock Network

tekH Input LOW to HIGH FO =32 2.61 ns
FO =384 2.88 ns
tekL Input HIGH to LOW FO =32 3.78 ns
FO =384 4.46 ns
tpwH Minimum Pulse Width HIGH  FO =32 3.18 ns
FO =384 3.65 ns
tpwL Minimum Pulse Width LOW  FO =32 3.18 ns
FO =384 3.65 ns
teksw Maximum Skew FO =32 0.34 ns
FO =384 0.34 ns
tsUEXT Input Latch External Set-Up ~ FO =32 0.00 ns
FO =384 0.00 ns
tHEXT Input Latch External Hold FO =32 2.77 ns
FO =384 3.18 ns
tp Minimum Period FO =32 4.19 ns
FO =384 4.61 ns
fmAx Maximum Frequency FO =32 236.50 | MHz
FO =384 214.50 | MHz
Note:

1. These parameters should be used for estimating device performance. Optimization techniques may further reduce delays by 0 to 4 ns.
Routing delays are for typical designs across worst-case operating conditions. Post-route timing analysis or simulation is required to
determine actual worst-case performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.
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A42MX16 Timing Characteristics (Nominal 5.0V

(Worst-Case Commercial Conditions)

Operation) (continued)

Output Module Timing ‘-3’ Speed

Parameter Description Min. Max. Units
TTL Output Module Timing 1

toLH Data-to-Pad HIGH 251 ns
toHL Data-to-Pad LOW 2.94 ns
teNzH Enable Pad Z to HIGH 2.70 ns
tenzL Enable Pad Z to LOW 2.99 ns
tENHZ Enable Pad HIGH to Z 5.42 ns
tenLZ Enable Pad LOW to Z 5.01 ns
tGLH G-to-Pad HIGH 2.88 ns
toHL G-to-Pad LOW 2.88 ns
t.co I/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 5.65 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 8.04 ns
driH Capacitive Loading, LOW to HIGH 0.03 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.04 | ns/pF
CMOS Output Module Timing 1
toLH Data-to-Pad HIGH 3.20 ns
toHL Data-to-Pad LOW 2.46 ns
tenzH Enable Pad Z to HIGH 2.70 ns
tenzL Enable Pad Z to LOW 2.99 ns
tENHZ Enable Pad HIGH to Z 5.42 ns
tenLZ Enable Pad LOW to Z 5.01 ns
tGLH G-to-Pad HIGH 5.07 ns
toHL G-to-Pad LOW 5.07 ns
t.co I/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 5.65 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 8.04 ns
driH Capacitive Loading, LOW to HIGH 0.03 | ns/pF
drhL Capacitive Loading, HIGH to LOW 0.04 | ns/pF
Notes:

1. Delays based on 35 pF loading.
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A42MX16 Timing Characteristics (Nominal 3.3V Operation)

(Worst-Case Commercial Conditions, Vcc = 3.0V, T35 = 70°C)

Logic Module Propagation Delays 1 ‘-3’ Speed
Parameter Description Min. Max. Units
tpp1 Single Module 1.92 ns
tco Sequential Clock-to-Q 2.02 ns
tco Latch G-to-Q 1.92 ns
trs Flip-Flop (Latch) Reset-to-Q 2.20 ns
Predicted Routing Delays 2
trRD1 FO=1 Routing Delay 1.09 ns
trRp2 FO=2 Routing Delay 1.45 ns
trRD3 FO=3 Routing Delay 181 ns
trRD4 FO=4 Routing Delay 2.16 ns
trRDS FO=8 Routing Delay 3.60 ns
Sequential Timing Characteristics 34
tsup Flip-Flop (Latch) Data Input Set-Up 0.45 ns
thp Flip-Flop (Latch) Data Input Hold 0.00 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.95 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width |, ns
fwasYN Flip-Flop (Latch) Asynchronous Pulse Width| ns
ta Flip-Flop Clock Input Period 9.52 ns
tiNH Input Buffer Latch Hold 0.00 ns
tinsu Input Buffer Latch Set-Up 0.68 ns
touTH Output Buffer Latch Hold 0.00 ns
touTsu Output Buffer Latch Set-Up 0.68 ns
fmax Flip-Flop (Latch) Clock

Frequency 128.70 | MHz
Notes:

1. For dual-module macros use tpp; + trp; + tepn  tco + tror + teon » OF tepy + 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 worst-case performance. Post-route timing is based
on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.
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A42MX16 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Input Module Propagation Delays ‘~3’ Speed

Parameter Description Min. Max. Units
tiINYH Pad-to-Y HIGH 1.48 ns
tinyL Pad-to-Y LOW 1.13 ns
tINGH GtoY HIGH 1.96 ns
tiNGL GtoY LOW 1.96 ns

Input Module Predicted Routing Delays 1

tirD1 FO=1 Routing Delay 2.57 ns
tirD2 FO=2 Routing Delay 2.92 ns
tirD3 FO=3 Routing Delay 3.28 ns
tirRD4 FO=4 Routing Delay 3.64 ns
tirRD8 FO=8 Routing Delay 5.08 ns

Global Clock Network

tekH Input LOW to HIGH FO =32 4.35 ns
FO =384 4.80 ns
tekL Input HIGH to LOW FO =32 5.29 ns
FO =384 6.24 ns
tpwH Minimum Pulse Width HIGH  FO =32 5.67 ns
FO =384 6.62 ns
tpwL Minimum Pulse Width LOW  FO =32 5.29 ns
FO =384 6.24 ns
teksw Maximum Skew FO =32 0.48 ns
FO =384 2.18 ns
tsUEXT Input Latch External Set-Up  FO =32 0.00 ns
FO =384 0.00 ns
tHEXT Input Latch External Hold FO =32 3.88 ns
FO =384 4.45 ns
tp Minimum Period FO =32 6.98 ns
FO =384 7.70 ns
fmAx Maximum Frequency FO =32 141.90 | MHz
FO =384 128.70 | MHz
Note:

1. These parameters should be used for estimating device performance. Optimization techniques may further reduce delays by 0 to 4 ns.
Routing delays are for typical designs across worst-case operating conditions. Post-route timing analysis or simulation is required to
determine actual worst-case performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.

12
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A42MX16 Timing Characteristics (Nominal 3.3V

(Worst-Case Commercial Conditions)

Operation) (continued)

Output Module Timing ‘-3’ Speed

Parameter Description Min. Max. Units
TTL Output Module Timing 1

toLH Data-to-Pad HIGH 3.52 ns
toHL Data-to-Pad LOW 4.12 ns
teNzH Enable Pad Z to HIGH 3.78 ns
tenzL Enable Pad Z to LOW 4.18 ns
tENHZ Enable Pad HIGH to Z 7.58 ns
tenLZ Enable Pad LOW to Z 7.01 ns
tGLH G-to-Pad HIGH 4.77 ns
toHL G-to-Pad LOW 4.77 ns
t.co I/O Latch CIocI_(-to-Out (Pad-to-Pad), 8.04

64 Clock Loading ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 11.25 ns
driH Capacitive Loading, LOW to HIGH 0.04 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.05 | ns/pF
CMOS Output Module Timing 1
toLH Data-to-Pad HIGH 4.48 ns
toHL Data-to-Pad LOW 3.44 ns
tenzH Enable Pad Z to HIGH 3.78 ns
tenzL Enable Pad Z to LOW 4.18 ns
tENHZ Enable Pad HIGH to Z 7.58 ns
tenLZ Enable Pad LOW to Z 7.01 ns
tGLH G-to-Pad HIGH 7.10 ns
toHL G-to-Pad LOW 7.10 ns
t.co I/0 Latch Clock-to-Out (Pad-to-Pad),

64 Clock Loading 8.04 ns
taco Array Clock-to-Out (Pad-to-Pad),

64 Clock Loading 11.25 ns
driH Capacitive Loading, LOW to HIGH 0.04 | ns/pF
drhL Capacitive Loading, HIGH to LOW 0.05 | ns/pF
Notes:

1. Delays based on 35 pF loading.

13



=Acftel

Addendum

A42MX24 Timing Characteristics (Nominal 5.0V Operation)

(Worst-Case Commercial Conditions, Vcc = 4.75V, T3 = 70°C)

Preliminary

Information
Logic Module Propagation Delays ! ‘-3 Speed
Parameter  Description Min. Max.  Units
Combinatorial Functions
tpp Internal Array Module Delay 1.18 ns
trpD Internal Decode Module Delay 1.43 ns
Predicted Routing Delays 2
trRD1 FO=1 Routing Delay 0.80 ns
trRD2 FO=2 Routing Delay 1.04 ns
trRD3 FO=3 Routing Delay 1.26 ns
trRD4 FO=4 Routing Delay 1.49 ns
trRDs FO=8 Routing Delay 2.40 ns
Sequential Timing Characteristics 34
tco Flip-Flop Clock-to-Output 1.29 ns
tco Latch Gate-to-Output 1.18 ns
tsu Flip-Flop (Latch) Set-Up Time 0.32 ns
th Flip-Flop (Latch) Hold Time 0.00 ns
tro Flip-Flop (Latch) Reset-to-Output 1.40 ns
tsuENA Flip-Flop (Latch) Enable Set-Up 0.41 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width 3.31 ns
fwasyN Flip-Flop (Latch) Asynchronous Pulse Width 435 ns
Notes:

1. For dual-module macros, use tpp; + trp; + tepn » tco + tror + tron » OF tepy + trpy + 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 worst-case performance. Post-route timing is based

on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.

14



40MX and 42MX FPGA Families - Addendum

A42MX24 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Input Module Propagation Delays ‘-3’ Speed
Parameter  Description Min. Max.  Units
tinpy Input Data Pad-to-Y 1.03 ns
tingo Input Latch Gate-to-Output 1.25 ns
tiNH Input Latch Hold 0.00 ns
tinsu Input Latch Set-Up 0.48 ns
tiLA Latch Active Pulse Width 4.66 ns
Input Module Predicted Routing Delays '
tirD1 FO=1 Routing Delay 1.83 ns
tirRD2 FO=2 Routing Delay 2.06 ns
tirD3 FO=3 Routing Delay 2.29 ns
tirRD4 FO=4 Routing Delay 2.52 ns
tirD8 FO=8 Routing Delay 3.43 ns
Global Clock Network
tekH Input LOW to HIGH FO=32 2.61 ns
FO=486 2.88 ns
tekL Input HIGH to LOW FO=32 3.65 ns
FO=486 4.26 ns
tpwH Minimum Pulse Width HIGH FO=32 2.16 ns
FO=486 2.37 ns
thwiL Minimum Pulse Width LOW FO=32 2.16 ns
FO=486 2.37 ns
teksw Maximum Skew FO=32 0.54 ns
FO=486 0.54 ns
tsuexT Input Latch External Set-Up FO=32 0.00 ns
FO=486 0.00 ns
tHEXT Input Latch External Hold FO=32 2.77 ns
FO=486 331 ns
tp Minimum Period (1/fyax) FO=32 4.71 ns
FO=486 5.14 ns
fmax Maximum Datapath Frequency FO=32 210.38 | MHz
FO=486 192.50 | MHz

Note:

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 worst-case performance.
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§Cfel Addendum

A42MX24 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Output Module Timing ‘-3 Speed
Parameter Description Min. Max.  Units
TTL Output Module Timing 1
toLH Data-to-Pad HIGH 243 ns
toHL Data-to-Pad LOW 2.84 ns
tenzH Enable Pad Z to HIGH 2.54 ns
tenzL Enable Pad Z to LOW 2.82 ns
teENHZ Enable Pad HIGH to Z 5.15 ns
tenLZ Enable Pad LOW to Z 4.80 ns
toLH G-to-Pad HIGH 2.88 ns
tGHL G-to-Pad LOW 2.88 ns
t su 1/0 Latch Output Set-Up 0.48 ns
tLH 1/0 Latch Output Hold 0.00 ns
t.co 1/0 Latch Clock-to-Out (Pad-to-Pad) 32 1/0 5.47 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 10.60 ns
driH Capacitive Loading, LOW to HIGH 0.04 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.03 | ns/pF
CMOS Output Module Timing 1
toLH Data-to-Pad HIGH 311 ns
toHL Data-to-Pad LOW 2.35 ns
tenzH Enable Pad Z to HIGH 254 ns
tenzL Enable Pad Z to LOW 2.82 ns
tENHZ Enable Pad HIGH to Z 5.15 ns
tenLZ Enable Pad LOW to Z 4.80 ns
tGLH G-to-Pad HIGH 4.88 ns
tGHL G-to-Pad LOW 4.88 ns
t su 1/0 Latch Set-Up 0.48 ns
tH 1/0 Latch Hold 0.00 ns
t.co 1/0 Latch Clock-to-Out (Pad-to-Pad) 32 1/0 5.47 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 10.60 ns
driH Capacitive Loading, LOW to HIGH 0.04 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.03 | ns/pF
Notes:

1. Delays based on 35 pF loading.
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40MX and 42MX FPGA Families - Addendum

A42MX24 Timing Characteristics (Nominal 3.3V Operation)

(Worst-Case Commercial Conditions, Vcc = 3.0V, T35 = 70°C)

Preliminary

Information
Logic Module Propagation Delays ! ‘-3 Speed
Parameter  Description Min. Max. nits
Combinatorial Functions
tpp Internal Array Module Delay 2.01 ns
trpD Internal Decode Module Delay 1.13 ns
Predicted Routing Delays 2
trRD1 FO=1 Routing Delay 1.66 ns
trRD2 FO=2 Routing Delay 2.01 ns
trRD3 FO=3 Routing Delay 1.13 ns
trRD4 FO=4 Routing Delay 145 ns
trRDs FO=8 Routing Delay 1.76 ns
Sequential Timing Characteristics 34
tco Flip-Flop Clock-to-Output 2.09 ns
tco Latch Gate-to-Output 3.37 ns
tsu Flip-Flop (Latch) Set-Up Time 0.44 ns
th Flip-Flop (Latch) Hold Time 0.00 ns
tro Flip-Flop (Latch) Reset-to-Output 1.95 ns
tsSUENA Flip-Flop (Latch) Enable Set-Up 0.57 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width 4.64 ns
fwasyN Flip-Flop (Latch) Asynchronous Pulse Width 6.08 ns
Notes:

1. For dual-module macros, use tpp; + trp; + tepn » tco + tror + tron » OF tppy + trpy + 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 worst-case performance. Post-route timing is based

on actual routing delay measurements performed on the device prior to shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be obtained from
the DirectTime Analyzer 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.
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§Cfel Addendum

A42MX24 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Input Module Propagation Delays ‘-3’ Speed
Parameter  Description Min. Max.  Units
tinpy Input Data Pad-to-Y 1.44 ns
tingo Input Latch Gate-to-Output 1.75 ns
tiNH Input Latch Hold 0.00 ns
tinsu Input Latch Set-Up 0.67 ns
tiLA Latch Active Pulse Width 6.53 ns
Input Module Predicted Routing Delays  *
tirD1 FO=1 Routing Delay 2.57 ns
tirRD2 FO=2 Routing Delay 2.88 ns
tirD3 FO=3 Routing Delay 3.20 ns
tirRD4 FO=4 Routing Delay 3.53 ns
tirDs FO=8 Routing Delay 4.80 ns
Global Clock Network
tekH Input LOW to HIGH FO=32 4.35 ns
FO=486 4.80 ns
tekL Input HIGH to LOW FO=32 5.10 ns
FO=486 5.96 ns
tpwH Minimum Pulse Width HIGH FO=32 3.02 ns
FO=486 3.31 ns
tpwiL Minimum Pulse Width LOW FO=32 3.02 ns
FO=486 331 ns
teksw Maximum Skew FO=32 0.76 ns
FO=486 0.76 ns
tsuexT Input Latch External Set-Up FO=32 0.00 ns
FO=486 0.00 ns
tHEXT Input Latch External Hold FO=32 3.88 ns
FO=486 4.64 ns
tp Minimum Period (1/fyax) FO=32 7.84 ns
FO=486 8.57 ns
fmax Maximum Datapath Frequency = FO=32 126.23 | MHz
FO=486 115.50 | MHz

Note:

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 worst-case performance.
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40MX and 42MX FPGA Families - Addendum

A42MX24 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Output Module Timing ‘-3 Speed
Parameter  Description Min. Max.  Units
TTL Output Module Timing 1
toLH Data-to-Pad HIGH 3.40 ns
toHL Data-to-Pad LOW 3.97 ns
tenzH Enable Pad Z to HIGH 3.56 ns
tenzL Enable Pad Z to LOW 3.94 ns
teENHZ Enable Pad HIGH to Z 7.20 ns
tenLZ Enable Pad LOW to Z 6.71 ns
teLH G-to-Pad HIGH 4.77 ns
tGHL G-to-Pad LOW 4.77 ns
t su 1/0 Latch Output Set-Up 0.67 ns
tLH 1/0 Latch Output Hold 0.00 ns
t co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 7.66 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 14.84 ns
drLH Capacitive Loading, LOW to HIGH 0.05 | ns/pF
At Capacitive Loading, HIGH to LOW 0.04 | ns/pF
CMOS Output Module Timing 1
toLH Data-to-Pad HIGH 4.79 ns
tDHL Data-to-Pad LOW 351 ns
tenzH Enable Pad Z to HIGH 3.56 ns
tenzL Enable Pad Z to LOW 3.38 ns
teENHZ Enable Pad HIGH to Z 7.20 ns
tenLz Enable Pad LOW to Z 6.71 ns
teLH G-to-Pad HIGH 6.83 ns
tGHL G-to-Pad LOW 6.83 ns
t su 1/0 Latch Set-Up 0.67 ns
tH 1/0 Latch Hold 0.00 ns
t.co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 7.66 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 14.84 ns
drLH Capacitive Loading, LOW to HIGH 0.05 | ns/pF
At Capacitive Loading, HIGH to LOW 0.04 | ns/pF
Notes:

1. Delays based on 35 pF loading.
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Addendum

A42MX36 Timing Characteristics (Nominal 5.0V Operation)

(Worst-Case Commercial Conditions, Vcc = 4.75V, T3 = 70°C)
Preliminary
Information
Logic Module Propagation Delays ‘-3 Speed
Parameter  Description Min. Max.  Units
Combinatorial Functions
tpp Internal Array Module Delay 131 ns
trpD Internal Decode Module Delay 1.60 ns
Predicted Module Routing Delays
trRD1 FO=1 Routing Delay 0.94 ns
trRD2 FO=2 Routing Delay 1.28 ns
trRD3 FO=3 Routing Delay 1.61 ns
trRD4 FO=4 Routing Delay 1.96 ns
trRDs FO=8 Routing Delay 3.31 ns
trRDD Decode-to-Output Routing Delay 0.34 ns
Sequential Timing Characteristics
tco Flip-Flop Clock-to-Output 1.29 ns
tco Latch Gate-to-Output 1.29 ns
tsy Flip-Flop (Latch) Set-Up Time 0.32 ns
ty Flip-Flop (Latch) Hold Time 0.00 ns
trRo Flip-Flop (Latch) Reset-to-Output 1.56 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.68 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width 3.31 ns
fwasyN Flip-Flop (Latch) Asynchronous Pulse Width 4.35 ns
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40MX and 42MX FPGA Families - Addendum

A42MX36 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary

Information
Logic Module Timing ‘-3’ Speed
Parameter Description Min. Max.  Units
Synchronous SRAM Operations
tre Read Cycle Time 6.75 ns
twe Write Cycle Time 6.75 ns
tRekHL Clock HIGH/LOW Time 3.38 ns
trco Data Valid After Clock HIGH/LOW 3.38 ns
taADsU Address/Data Set-Up Time 1.62 ns
tADH Address/Data Hold Time 0.00 ns
tRENSU Read Enable Set-Up 0.61 ns
tRENH Read Enable Hold 3.38 ns
twWENSU Write Enable Set-Up 2.70 ns
tWENH Write Enable Hold 0.00 ns
tBENS Block Enable Set-Up 2.77 ns
tBENH Block Enable Hold 0.00 ns
Asynchronous SRAM Operations
trPD Asynchronous Access Time 8.10 ns
trRpADV Read Address Valid 8.78 ns
tapsu Address/Data Set-Up Time 1.62 ns
tADH Address/Data Hold Time 0.00 ns
tRENSUA Read Enable Set-Up to Address Valid 0.61 ns
tRENHA Read Enable Hold 3.38 ns
twENSU Write Enable Set-Up 2.70 ns
twENH Write Enable Hold 0.00 ns
tboH Data Out Hold Time 1.22 ns
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§Cfel Addendum

A42MX36 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Advanced
Information
Input Module Propagation Delays ‘-3’ Speed
Parameter Description Min. Max.  Units
tinpy Input Data Pad-to-Y 1.03 ns
tingo Input Latch Gate-to-Output® 1.40 ns
tinn Input Latch Hold? 0.00 ns
tinsu Input Latch Set-Up? 0.48 ns
tia Latch Active Pulse Width? 4.66 ns
Input Module Predicted Routing Delays
tirD1 FO=1 Routing Delay 1.96 ns
tirRD2 FO=2 Routing Delay 2.30 ns
tirD3 FO=3 Routing Delay 2.64 ns
tirRD4 FO=4 Routing Delay 2.99 ns
tirDs FO=8 Routing Delay 4.34 ns
Global Clock Network
tekH Input LOW to HIGH FO=32 2.73 ns
FO=635 3.00 ns
tekL Input HIGH to LOW FO=32 3.78 ns
FO=635 4.86 ns
tpwH Minimum Pulse Width HIGH FO=32 1.76 ns
FO=635 1.96 ns
thwiL Minimum Pulse Width LOW FO=32 1.76 ns
FO=635 1.96 ns
teksw Maximum Skew FO=32 0.75 ns
FO=635 0.75 ns
tsuexT Input Latch External Set-Up FO=32 0.00 ns
FO=635 0.00 ns
tHEXT Input Latch External Hold FO=32 2.84 ns
FO=635 3.31 ns
tp Minimum Period (1/fyax) FO=32 5.49 ns
FO=635 5.95 ns
fimAx Maximum Datapath Frequency FO=32 180.13 | MHz
FO=635 166.38 | MHz

Note:

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 worst-case performance.
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40MX and 42MX FPGA Families - Addendum

A42MX36 Timing Characteristics (Nominal 5.0V Operation) (continued)

(Worst-Case Commercial Conditions)

Advanced
Information
Output Module Timing ‘-3’ Speed
Parameter Description Min. Max.  Units
TTL Output Module Timing 1
toLH Data-to-Pad HIGH 2.56 ns
toHL Data-to-Pad LOW 2.96 ns
tenzH Enable Pad Z to HIGH 2.66 ns
tenzL Enable Pad Z to LOW 2.93 ns
teENHZ Enable Pad HIGH to Z 5.26 ns
tenLz Enable Pad LOW to Z 4.91 ns
toLH G-to-Pad HIGH 2.94 ns
tGHL G-to-Pad LOW 2.94 ns
t su I/O Latch Output Set-Up 0.48 ns
tH 1/0 Latch Output Hold 0.00 ns
tL.co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 5.67 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 7.77 ns
driH Capacitive Loading, LOW to HIGH 0.07 | ns/pF
drhL Capacitive Loading, HIGH to LOW 0.07 | ns/pF
CMOS Output Module Timing !
toLH Data-to-Pad HIGH 3.53 ns
toHL Data-to-Pad LOW 2.46 ns
tenzH Enable Pad Z to HIGH 2.66 ns
tenzL Enable Pad Z to LOW 2.93 ns
teENHZ Enable Pad HIGH to Z 5.26 ns
tenLz Enable Pad LOW to Z 491 ns
tGLH G-to-Pad HIGH 5.03 ns
toHL G-to-Pad LOW 5.03 ns
t su 1/0 Latch Set-Up 0.48 ns
tH 1/0 Latch Hold 0.00 ns
t co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 5.67 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 7.77 ns
driy Capacitive Loading, LOW to HIGH 0.07 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.07 | ns/pF
Notes:

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 worst-case performance.
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Addendum

A42MX36 Timing Characteristics (Nominal 3.3V Operation)

(Worst-Case Commercial Conditions, Vcc = 3.0V, T35 = 70°C)
Preliminary
Information
Logic Module Propagation Delays ‘-3’ Speed
Parameter  Description Min. Max.  Units
Combinatorial Functions
tpp Internal Array Module Delay 1.85 ns
trpD Internal Decode Module Delay 2.24 ns
Predicted Module Routing Delays
trRD1 FO=1 Routing Delay 1.31 ns
trRD2 FO=2 Routing Delay 1.78 ns
trRD3 FO=3 Routing Delay 2.26 ns
trRD4 FO=4 Routing Delay 2.75 ns
trRDs FO=8 Routing Delay 4.64 ns
trRDD Decode-to-Output Routing Delay 0.48 ns
Sequential Timing Characteristics
tco Flip-Flop Clock-to-Output 1.80 ns
tco Latch Gate-to-Output 1.80 ns
tsy Flip-Flop (Latch) Set-Up Time 0.44 ns
ty Flip-Flop (Latch) Hold Time 0.00 ns
trRo Flip-Flop (Latch) Reset-to-Output 2.19 ns
tSUENA Flip-Flop (Latch) Enable Set-Up 0.99 ns
tHENA Flip-Flop (Latch) Enable Hold 0.00 ns
tweLka Flip-Flop (Latch) Clock Active Pulse Width 4.64 ns
twasyN Flip-Flop (Latch) Asynchronous Pulse Width | 6.08 ns
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40MX and 42MX FPGA Families - Addendum

A42MX36 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary

Information
Logic Module Timing ‘-3’ Speed
Parameter Description Min. Max.  Units
Synchronous SRAM Operations
tre Read Cycle Time 9.45 ns
twe Write Cycle Time 9.45 ns
tRCKHL Clock HIGH/LOW Time 4.77 ns
trco Data Valid After Clock HIGH/LOW 4.77 ns
taADsU Address/Data Set-Up Time 2.25 ns
tADH Address/Data Hold Time 0.00 ns
tRENSU Read Enable Set-Up 0.90 ns
tRENH Read Enable Hold 4.77 ns
twWENSU Write Enable Set-Up 3.78 ns
tWENH Write Enable Hold 0.00 ns
tBENS Block Enable Set-Up 3.87 ns
tBENH Block Enable Hold 0.00 ns
Asynchronous SRAM Operations
trPD Asynchronous Access Time 11.34 ns
trRpADV Read Address Valid 12.33 ns
tapsu Address/Data Set-Up Time 2.25 ns
tADH Address/Data Hold Time 0.00 ns
tRENSUA Read Enable Set-Up to Address Valid 0.90 ns
tRENHA Read Enable Hold 4.77 ns
twENSU Write Enable Set-Up 3.78 ns
twENH Write Enable Hold 0.00 ns
tboH Data Out Hold Time 1.80 ns
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A42MX36 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Input Module Propagation Delays ‘-3’ Speed
Parameter Description Min. Max.  Units
tinpy Input Data Pad-to-Y 1.44 ns
tingo Input Latch Gate-to-Output® 1.95 ns
tinn Input Latch Hold? 0.00 ns
tinsu Input Latch Set-Up? 0.67 ns
tia Latch Active Pulse Width? 6.53 ns
Input Module Predicted Routing Delays
tirD1 FO=1 Routing Delay 2.75 ns
tirRD2 FO=2 Routing Delay 3.22 ns
tirD3 FO=3 Routing Delay 3.70 ns
tirRD4 FO=4 Routing Delay 4.18 ns
tirDs FO=8 Routing Delay 6.08 ns
Global Clock Network
tekH Input LOW to HIGH FO=32 4.55 ns
FO=635 5.00 ns
tekL Input HIGH to LOW FO=32 5.29 ns
FO=635 6.80 ns
tpwH Minimum Pulse Width HIGH FO=32 2.46 ns
FO=635 2.75 ns
tpwiL Minimum Pulse Width LOW FO=32 2.46 ns
FO=635 2.75 ns
teksw Maximum Skew FO=32 1.04 ns
FO=635 1.04 ns
tsuexT Input Latch External Set-Up FO=32 0.00 ns
FO=635 0.00 ns
tHEXT Input Latch External Hold FO=32 3.97 ns
FO=635 4.64 ns
tp Minimum Period (1/fyax) FO=32 9.16 ns
FO=635 9.92 ns
famax Maximum Datapath Frequency FO=32 108.08 | MHz
FO=635 99.83 | MHz

Note:

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 worst-case performance.
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40MX and 42MX FPGA Families - Addendum

A42MX36 Timing Characteristics (Nominal 3.3V Operation) (continued)

(Worst-Case Commercial Conditions)

Preliminary
Information
Output Module Timing ‘-3’ Speed
Parameter Description Min. Max.  Units
TTL Output Module Timing 1
toLH Data-to-Pad HIGH 3.57 ns
toHL Data-to-Pad LOW 4.15 ns
tenzH Enable Pad Z to HIGH 3.72 ns
tenzL Enable Pad Z to LOW 4.10 ns
teENHZ Enable Pad HIGH to Z 7.36 ns
tenLz Enable Pad LOW to Z 6.87 ns
toLH G-to-Pad HIGH 4.91 ns
tGHL G-to-Pad LOW 4.91 ns
t su I/O Latch Output Set-Up 0.67 ns
tH 1/0 Latch Output Hold 0.00 ns
tL.co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 7.94 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 10.87 ns
driH Capacitive Loading, LOW to HIGH 0.10 | ns/pF
drhL Capacitive Loading, HIGH to LOW 0.10 | ns/pF
CMOS Output Module Timing !
toLH Data-to-Pad HIGH 4.94 ns
toHL Data-to-Pad LOW 3.44 ns
tenzH Enable Pad Z to HIGH 3.72 ns
tenzL Enable Pad Z to LOW 4.10 ns
teENHZ Enable Pad HIGH to Z 7.36 ns
tenLz Enable Pad LOW to Z 6.87 ns
tGLH G-to-Pad HIGH 7.04 ns
toHL G-to-Pad LOW 7.04 ns
t su 1/0 Latch Set-Up 0.67 ns
tH 1/0 Latch Hold 0.00 ns
t co 1/0 Latch Clock-to-Out (Pad-to-Pad)

321/0 7.94 ns
taco Array Latch Clock-to-Out (Pad-to-Pad)

321/0 10.87 ns
driy Capacitive Loading, LOW to HIGH 0.10 | ns/pF
drHL Capacitive Loading, HIGH to LOW 0.10 | ns/pF
Notes:

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 worst-case performance.
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