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Table 1« Product profile

Device A40MX02 A40MX04 A42MX09 A42MX16 A42MX24 A42MX36
Maximum Flip-Flops 147 273 516 928 1,410 1,822
Clocks 1 1 2 2 2 6

User I/0 (maximum) 57 69 104 140 176 202

PCI - - - - Yes Yes
Boundary Scan Test - - - - Yes Yes
(BST)

Packages (by pin count)

PLCC 44, 68 44, 68, 84 84 84 84 -

PQFP 100 100 100, 144, 160 100, 160, 208 160, 208 208, 240
VQFP 80 80 100 100 - -

TQFP - - 176 176 176 -

CQFP - - - 172 - 208, 256
PBGA - - - - - 272
CPGA - - 132 - - -

DS2316 Datasheet Revision 15.0 2
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Typical Output Drive Characteristics (Based Upon Measured Data)
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The temperature variable in the Designer software refers to the junction temperature, not the ambient
temperature. This is an important distinction because the heat generated from dynamic power
consumption is usually hotter than the ambient temperature. The following equation can be used to
calculate junction temperature.

Junction Temperature = AT + T,(1)

EQ4
where:

* T, =Ambient Temperature

e AT = Temperature gradient between junction (silicon) and ambient

* AT=0,*P(2)

* P =Power

*  0j3 = Junction to ambient of package. 0;; numbers are located in Table 27, page 29.

Package Thermal Characteristics

The device junction-to-case thermal characteristic is 6;c, and the junction-to-ambient air characteristic is
0ja- The thermal characteristics for 6;, are shown with two different air flow rates.

The maximum junction temperature is 150°C.

Maximum power dissipation for commercial- and industrial-grade devices is a function of 6;,.

DS2316 Datasheet Revision 15.0 28
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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

DS2316 Datasheet Revision 15.0 29
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Figure 22+ AC Test Loads
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Figure 24« Module Delays
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3.10.2 Sequential Module Timing Characteristics
The following figure shows sequential module timing characteristics.

Figure 25« Flip-Flops and Latches
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Note: *D represents all data functions involving A, B, and S for multiplexed flip-flops.

3.10.3 Sequential Timing Characteristics
The following figures show sequential timing characteristics.

Figure 26 « Input Buffer Latches
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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

Input Module Propagation Delays

thYH Pad-to-Y HIGH 0.7 0.8 0.9 1.1 1.5 ns
tiNyYL Pad-to-Y LOW 0.6 0.7 0.8 1.0 13 ns
Input Module Predicted Routing Delays1
tirRD1 FO = 1 Routing Delay 21 24 2.2 3.2 45 ns
tiRD2 FO = 2 Routing Delay 2.6 3.0 3.4 4.0 56 ns
tirD3 FO = 3 Routing Delay 3.1 3.6 4.1 4.8 6.7 ns
tirRD4 FO = 4 Routing Delay 3.6 4.2 4.8 5.6 78 ns
tirRD8 FO = 8 Routing Delay 5.7 6.6 7.5 8.8 124 ns
Global Clock Network
tckH Input Low to HIGH FO =16 4.6 5.3 6.0 7.0 9.8 ns
FO =128 4.6 53 6.0 7.0 9.8
tekL Input High to LOW FO = 16 4.8 5.6 6.3 7.4 104 ns
FO =128 4.8 5.6 6.3 7.4 104
tpwH Minimum Pulse FO=16 22 2.6 29 3.4 4.8 ns
Width HIGH FO =128 2.4 2.7 3.1 3.6 51
tewiL Minimum Pulse FO=16 2.2 2.6 29 3.4 4.8 ns
Width LOW FO =128 24 2.7 3.01 3.6 5.1
tcksw  Maximum Skew  FO =16 0.4 0.5 0.5 0.6 0.8 ns
FO =128 0.5 0.6 0.7 0.8 1.2
tp Minimum Period FO =16 4.7 5.4 6.1 7.2 10.0 ns
FO =128 4.8 5.6 6.3 7.5 104
fmax Maximum FO =16 188 175 160 139 83 MHz
Frequency FO =128 181 168 154 134 80
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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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A42MX09 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =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
Input Module Propagation Delays
tiNYH Pad-to-Y HIGH 15 1.6 1.8 2.17 3.0 ns
tiNYL Pad-to-Y LOW 1.2 1.3 1.4 1.7 24 ns
tingH G toY HIGH 1.8 2.0 2.3 2.7 3.7 ns
t|NGL GtoY LOW 1.8 2.0 2.3 2.7 3.7 ns
Input Module Predicted Routing Delays2
tirRD1 FO = 1 Routing Delay 2.8 3.2 3.6 4.2 59 ns
tirRD2 FO = 2 Routing Delay 3.2 35 4.0 4.7 6.6 ns
tirD3 FO = 3 Routing Delay 35 3.9 4.4 5.2 73 ns
tirRD4 FO = 4 Routing Delay 3.9 4.3 4.9 5.7 80 ns
tirDS FO = 8 Routing Delay 5.2 5.8 6.6 7.7 10.8 ns
Global Clock Network
tekH Input LOW to HIGH  FO =32 4.1 45 5.1 6.0 84 ns
FO = 256 4.5 5.0 5.6 6.7 93 ns
tekL Input HIGH to LOW  FO =32 5.0 55 6.2 7.3 102 ns
FO = 256 5.4 6.0 6.8 8.0 11.2 ns
tPwH Minimum Pulse Width FO = 32 1.7 1.9 2.1 25 35 ns
HIGH FO=256 1.9 21 2.3 2.7 3.8 ns
tpwL Minimum Pulse Width FO =32 1.7 1.9 2.1 2.5 3.5 ns
LOW FO=256 1.9 21 2.3 2.7 3.8 ns
teksw Maximum Skew FO =32 0.4 0.5 0.5 0.6 09 ns
FO = 256 0.4 0.5 0.5 0.6 09 ns
tsUEXT Input Latch External FO =32 0.0 0.0 0.0 0.0 0.0 ns
Set-Up FO=256 0.0 0.0 0.0 0.0 0.0 ns
tHEXT Input Latch External FO = 32 3.3 3.7 4.2 4.9 6.9 ns
Hold FO=256 3.7 4.1 4.6 5.5 7.6 ns
tp Minimum Period FO =32 5.6 6.2 6.7 7.8 12.9 ns
FO=256 6.1 6.8 7.4 8.5 14.2 ns
fMAX Maximum Frequency FO =32 177 161 148 129 77 MHz
FO = 256 161 146 135 117 70  MHz
DS2316 Datasheet Revision 15.0 58
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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 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

CMOS Output Module Timing®

toLH Data-to-Pad HIGH 3.2 3.6 4.0 4.7 6.6 ns

tDHL Data-to-Pad LOW 25 2.7 3.1 3.6 51 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

toLy G-to-Pad HIGH 5.1 5.6 6.4 75 10.5 ns

tGHL G-to-Pad LOW 51 5.6 6.4 7.5 105 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

1. For dual-module macros, use tpp; + trp1 + tppns tco * tro1 + teons OF tpp1 + trp1 + 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 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 41+ A42MX16 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 Propagation Delays?

tpp1 Single Module 1.9 21 24 2.8 40 ns
tco Sequential Clock-to-Q 2.0 2.2 25 3.0 42 ns
tco Latch G-to-Q 1.9 2.1 24 2.8 40 ns
trs Flip-Flop (Latch) Reset-to-Q 2.2 2.4 2.8 3.3 46 ns
Logic Module Predicted Routing Delays2

trRD1 FO = 1 Routing Delay 11 1.2 14 1.6 23 ns
trRp2 FO = 2 Routing Delay 15 1.6 1.8 2.1 30 ns
trRD3 FO = 3 Routing Delay 1.8 2.0 23 2.7 38 ns
trRp4 FO = 4 Routing Delay 22 2.4 2.7 3.2 45 ns
trDs FO = 8 Routing Delay 3.6 4.0 45 5.3 75 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

TTL Output Module Timing5 (continued)

tH I/O Latch Output Hold 0.0 0.0 0.0 0.0 0.0 ns

t.co I/O Latch Clock-to-Out 7.7 8.5 9.6 11.3 159 ns
(Pad-to-Pad) 32 1/10

taco Array Latch Clock-to-Out 14.8 16.5 18.7 22.0 30.8 ns
(Pad-to-Pad) 32 1/0

drLH Capacitive Loading, LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF

drHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF

CMOS Output Module Timing®

toLH Data-to-Pad HIGH 4.8 5.3 55 6.4 9.0 ns

tDHL Data-to-Pad LOW 3.5 3.9 41 4.9 6.8 ns

tenzH Enable Pad Z to HIGH 3.6 4.0 4.5 5.3 74 ns

tenzL Enable Pad Z to LOW 3.4 4.0 5.0 5.8 82 ns

teENHZ Enable Pad HIGH to Z 7.2 8.0 9.0 10.7 149 ns

tenLz Enable Pad LOW to Z 6.7 7.5 8.5 9.9 139 ns

teLH G-to-Pad HIGH 6.8 7.6 8.6 10.1 14.2 ns

toHL G-to-Pad LOW 6.8 7.6 8.6 101 142 ns

t su I/O Latch Set-Up 0.7 0.7 0.8 1.0 1.4 ns

tH I/O Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

t.co I/0 Latch Clock-to-Out 7.7 8.5 9.6 11.3 159 ns
(Pad-to-Pad) 32 1/10

taco Array Latch Clock-to-Out 14.8 16.5 18.7 22.0 30.8 ns
(Pad-to-Pad) 32 1/10

driH Capacitive Loading, LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF

drHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF

tHEXT Input Latch External FO =32 3.9 4.3 4.9 5.7 8.1 ns
Hold FO =486 4.6 5.2 5.8 6.9 9.6 ns

tp Minimum Period FO=32 738 8.7 9.5 10.8 18.2 ns
(1/fpmax) FO=486 8.6 9.5 10.4 11.9 19.9 ns

1. For dual-module macros, use tpp; + trp1 + tppn: tco + trp1 + teon: 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.
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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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Table 48+ PL68

PL68

Pin Number A40MX02 Function A40MXO04 Function
61 I/O 1/0

62 110 110

63 110 1/0

64 I/O 1/0

65 I/O /0

66 GND GND

67 I/O 1/0

68 I/O /0

Figure 40+ PL84
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Table49+ PL84

PL84

Pin Number A40MXO04 Function A42MX09 Function  A42MX16 Function ~ A42MX24 Function
1 110 1’0 110 110

2 110 CLKB, I/O CLKB, I/0 CLKB, I/0
3 110 1’0 110 110

4 VCC PRB, I/O PRB, I/0 PRB, I/0
5 110 1/O /0 WD, I/O

6 1/0 GND GND GND

7 110 1’0 110 1’0

8 110 I/O /0 WD, I/O

9 1/0 I/O /0 WD, I/O0
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Table 51« PQ144

PQ144

Pin Number A42MX09 Function
6 1/0

7 1/0

8 I/0

9 GNDQ
10 GNDI
11 NC

12 /0

13 /0

14 110

15 1/0

16 /0

17 I/0

18 VSV
19 VCC
20 VCCI
21 NC
22 /0

23 I/0

24 1/0

25 /0

26 I/0

27 1/0

28 GND
29 GNDI
30 NC
31 /0

32 I/0

33 /0

34 /0

35 I/0

36 /0

37 BININ
38 BINOUT
39 1/0
40 /0

41 I/O

42 1/0
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PQ160

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
95 110 I/O 1/0

96 110 I/0 WD, I/0
97 I/0 I/0 I/0

98 VCCA VCCA VCCA
99 GND GND GND
100 NC I/0 I/0

101 1/0 I/O /0

102 110 I/O 110

103 NC 110 1/0

104 1/0 I/O 1/0

105 1/0 I/O 110

106 I/0 110 WD, I/0
107 110 I/O WD, I/O
108 110 I/O 110

109 GND GND GND
110 NC Ie] 1/0

111 110 I/1O WD, 1/O
112 1/0 I/0 WD, I/0
113 1/0 I/O /0

114 NC VCCI VCCI
115 I/0 110 WD, I/0
116 NC Ie] WD, 1/0
117 1/10 I/O 1/0

118 I/0 I/0 TDI, I/O
119 1/0 Ie] TMS, I/0
120 GND GND GND
121 I/0 I/0 I/0

122 1/0 I/O 1/0

123 110 I/O 110

124 NC I/0 /0

125 GND GND GND
126 110 I/O 110

127 1/0 I/0 /0

128 1/0 I/O 1/0

129 NC I/O /0

130 GND GND GND
131 110 I/O 1/0
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Package Pin Assignments

Table 54« PQ240

PQ240

Pin Number A42MX36 Function
163 WD, I/O
164 WD, I/0
165 I/0

166 QCLKA, I/O
167 1/10

168 I/0

169 1/0

170 1/0

171 /0

172 VCCI
173 110

174 WD, I/0
175 WD, I/O
176 1/0

177 I/0

178 TDI, /O
179 TMS, I/0
180 GND
181 VCCA
182 GND
183 I/0

184 1/0

185 /0

186 I/0

187 /0

188 110

189 I/0

190 1/0

191 110

192 VCCI
193 1/0

194 1/10

195 1/0

196 1/0

197 /0

198 I/0

199 1/0
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Table 58 «  CQ208

CQ208

Pin Number A42MX36 Function
111 1/0
112 1/0
113 I/0
114 1/0
115 1/10
116 I/0
117 1/0
118 110
119 I/0
120 1/0
121 110
122 I/0
123 1/0
124 110
125 I/0
126 GND
127 110
128 TCK, I/O
129 LP
130 VCCA
131 GND
132 VCCI
133 VCCA
134 1/O
135 1/0
136 VCCA
137 I/0
138 /0
139 110
140 I/O
141 /0
142 110
143 1/0
144 1/0
145 110
146 I/0
147 1/0
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Package Pin Assignments

Table 60 BG272
BG272

Pin Number A42MX36 Function
J9 GND
J10 GND
J11 GND
J12 GND
J17 VCCA
Ji8 1’0
J19 I/O
J20 I/O
K1 110
K2 I/0
K3 I/0
K4 VCCI
K9 GND
K10 GND
K11 GND
K12 GND
K17 I/0
K18 VCCA
K19 VCCA
K20 LP

L1 f[e]

L2 I/0

L3 VCCA
L4 VCCA
L9 GND
L10 GND
L11 GND
L12 GND
L17 VCCI
L18 I/O
L19 I/0
L20 TCK, I/O
M1 I/O
M2 I/0
M3 I/O
M4 VCCI
M9 GND
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Table 62 CQ172

99 I/0
100 I/0
101 I/0
102 l[e}
103 GND
104 I/0
105 I/10
106 VKS
107 VPP
108 GND
109 VCCI
110 VSV
111 I/10
112 I/0
113 VCC
114 I/0
115 I/0
116 I/0
117 I/10
118 GND
119 I/0
120 I/10
121 I}
122 I/0
123 GNDI
124 I/0
125 I/10
126 I/10
127 I/0
128 I/10
129 I/10
130 10
131 SDI
132 I/10
133 I}
134 I/0
135 110
136 VCCI
137 I/0
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