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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 15.0

The following is a summary of the changes in revision 15.0 of this document.

e Table 15, page 21 is edited to add the footnote, VIH(Min) is 2.4V for A42MX36 family. This applies
only to VCCI of 5V and is not applicable to VCCI of 3.3V

* Table 22, page 25 is edited to add the footnote, VIH(Min) is 2.4V for A42MX36 family. This applies
only to VCCI of 5V and is not applicable to VCCI of 3.3V

e Table 23, page 25 is edited to add the footnote, VIH(Min) is 2.4V for A42MX36 family. This applies
only to VCCI of 5V and is not applicable to VCCI of 3.3V

1.2 Revision 14.0

The following is a summary of the changes in revision 14.0 of this document.

¢ Added CQFP package information for A42MX16 device in Product Profile, page 1 and Ceramic
Device Resources, page 4 (SAR 79522).

¢ Added Military (M) and MIL-STD-883 Class B (B) grades for CPGA 132 Package and added
Commercial (C), Military (M), and MIL-STD-883 Class B (B) grades for CQFP 172 Package in
Temperature Grade Offerings, page 5 (SAR 79519)

¢ Changed Silicon Sculptor Il to Silicon Sculptor in Programming, page 12 (SAR 38754)

¢ Added Figure 53, page 158 CQ172 package (SAR 79522).

1.3 Revision 13.0

The following is a summary of the changes in revision 13.0 of this document.

e Added Figure 42, page 97 PQ144 Package for A42MX09 device (SAR 69776)
¢ Added Figure 52, page 153 PQ132 Package for A42MX09 device (SAR 69776)

1.4 Revision 12.0

The following is a summary of the changes in revision 12.0 of this document.

¢ Added information on power-up behavior for A4d2MX24 and A42MX36 devices to the Power Supply,
page 13 (SAR 42096

«  Corrected the inadvertent mistake in the naming of the PL68 pin assignment table (SARs 48999,
49793)

15 Revision 11.0

The following is a summary of the changes in revision 11.0 of this document.

e The FuseLock logo and accompanying text was removed from the User Security, page 12. This
marking is no longer used on Microsemi devices (PCN 0915)
¢ The Development Tool Support, page 19 was updated (SAR 38512)

1.6 Revision 10.0

The following is a summary of the changes in revision 10.0 of this document.

«  Ordering Information, page 3 was updated to include lead-free package ordering codes (SAR
21968)

«  The User Security, page 12 was revised to clarify that although no existing security measures can
give an absolute guarantee, Microsemi FPGAs implement the best security available in the industry
(SAR 34673)
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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 - - -
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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
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3.9.1 Mixed 5.0V/3.3V Electrical Specifications

Table 22« Mixed 5.0V/3.3V 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 2.4 2.4 v
voL?! IOL =10 mA 0.5 0.5 \%
IOL =6 mA 0.4 0.4 \%
VIL -0.3 0.8 -0.3 0.8 -0.3 0.8 -0.3 0.8 \%
VIH? 20 VCCA+0320 VCCA+0320 VCCA+03 20 VCCA+03V
IL VIN=0.5V -10 -10 -10 -10 HA
IH VIN=2.7V -10 -10 -10 -10 HA
Input Transition 500 500 500 500 ns
Time, Tgr and Tg
€,0 /0 Capacitance 10 10 10 10 pF
Standby Current, A42MX09 5 25 25 25 mA
Icc? A42MX16 6 25 25 25 mA
A42MX24, 20 25 25 25 mA
A42MX36
Low Power Mode 0.5 ICC-5.0 ICC-5.0 ICC-50 mA

Standby Current

110 1/0 source sink  Can be derived from the IBIS model (http://www.microsemi.com/soc/techdocs/models/ibis.html)
current

1. Only one output tested at a time. 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
3. All outputs unloaded. All inputs = VCCI or GND

3.9.2  Output Drive Characteristics for 5.0 V PCI Signaling

MX PCI device /O drivers were designed specifically for high-performance PCI systems. Figure 16,
page 28 shows the typical output drive characteristics of the MX devices. MX output drivers are
compliant with the PCI Local Bus Specification.

Table 23+ DC Specification (5.0 V PCI Signaling)!

PCI MX

Symbol Parameter Condition Min. Max. Min.  Max. Units
VCCI Supply Voltage for 1/0s 4.75 5.25 475 5.252 \%
VIH3 Input High Voltage 2.0 VCC+05 20 VCCI +0.3 \%
VIL Input Low Voltage -0.5 0.8 -0.3 038 \%

IIH Input High Leakage Current VIN =27V 70 — 10 HA
lL Input Low Leakage Current VIN=0.5V —70 — -10 HA
VOH Output High Voltage IOUT =-2 mA 2.4 \%

IOUT = -6 mA 3.84
VOL Output Low Voltage IOUT =3 mA, 6 mA 0.55 — 0.33 \%
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Figure 30« 42MX SRAM Write Operation
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Note: Identical timing for falling edge clock

Figure 31+ 42MX SRAM Synchronous Read Operation
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Figure 32« 42MX SRAM Asynchronous Read Operation—Type 1 (Read Address Controlled)
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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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A40MX02 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
tp Minimum Period FO=16 6.5 7.5 8.5 10.1 14.1 ns
FO =128 6.8 7.8 8.9 10.4 14.6
fmax Maximum FO =16 113 105 96 83 50 MHz
Frequency FO =128 109 101 92 80 48

TTL Output Module Timing®
toLH Data-to-Pad HIGH 4.7 5.4 6.1 7.2 10.0 ns
toHL Data-to-Pad LOW 5.6 6.4 7.3 8.6 12.0 ns
tenzH Enable Pad Z to HIGH 5.2 6.0 6.8 8.1 11.3 ns
tenzL Enable Pad Z to LOW 6.6 7.6 8.6 10.1 14.1 ns
teNHZ 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 0.03 0.03 0.04 0.04 0.06 ns/pF
drhHL Delta HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF
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Table 37« 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

Input Module Predicted Routing Delays1

tirRD1 FO = 1 Routing Delay 2.9 3.3 3.8 45 6.3 ns
tiRD2 FO = 2 Routing Delay 3.6 4.2 4.8 5.6 7.8 ns
tirRD3 FO = 3 Routing Delay 4.4 5.0 5.7 6.7 94 ns
tirRD4 FO = 4 Routing Delay 5.1 5.9 6.7 7.8 11.0 ns
tirDS FO = 8 Routing 8.0 9.3 10.5 12.4 17.2 ns
Delay
Global Clock Network
tekH Input LOW to HIGH FO =16 6.4 7.4 8.4 9.9 13.8 ns
FO =128 6.4 7.4 8.4 9.9 13.8
tekL Input HIGH to LOW FO =16 6.8 7.8 8.9 10.4 146 ns
FO =128 6.8 7.8 8.9 10.4 14.6
tpwH Minimum Pulse FO=16 3.1 3.6 4.1 4.8 6.7 ns
Width HIGH FO =128 33 3.8 4.3 51 7.1
tewL 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
tcksw Maximum Skew FO =16 0.6 0.6 0.7 0.8 1.2 ns
FO =128 0.8 0.9 1.0 1.2 1.6
tp Minimum Period FO=16 6.5 7.5 8.5 10.1 14.1 ns
FO=128 6.8 7.8 8.9 10.4 14.6
fvAx Maximum Frequency FO = 16 113 105 96 83 50 MHz
FO =128 109 101 92 80 48
TTL Output Module Timing®
toLH Data-to-Pad HIGH 4.7 5.4 6.1 7.2 10.0 ns
toHL Data-to-Pad LOW 5.6 6.4 7.3 8.6 12.0 ns
tenzH Enable Pad Z to HIGH 5.2 6.0 6.9 8.1 113 ns
tenzL Enable Pad Z to LOW 6.6 7.6 8.6 10.1 141 ns
teNHZ 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 0.03 0.03 0.04 0.04 0.06 ns/pF
drHL Delta HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF
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Table 38« A42MX09 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®
tDLH Data-to-Pad HIGH 25 2.7 3.1 3.6 51 ns
tDHL Data-to-Pad LOW 2.9 3.2 3.6 4.3 6.0 ns
tENZH Enable Pad Z to HIGH 2.6 2.9 3.3 3.9 55 ns
tENZL Enable Pad Z to LOW 2.9 3.2 3.7 4.3 6.1 ns
tenyz  Enable Pad HIGH to Z 4.9 5.4 6.2 7.3 10.2 ns
tENLZ Enable Pad LOW to Z 5.3 5.9 6.7 7.9 111 ns
tGLH G-to-Pad HIGH 2.6 2.9 3.3 3.8 53 ns
tGHL G-to-Pad LOW 2.6 2.9 3.3 3.8 53 ns
tLsu I/0 Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
tLH I/O Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tL.co I/O Latch Clock-to-Out 5.2 5.8 6.6 7.7 10.8 ns
(Pad-to-Pad), 64 Clock Loading
taco Array Clock-to-Out 7.4 8.2 9.3 10.9 15.3 ns
(Pad-to-Pad), 64 Clock Loading
drLH Capacity Loading, LOW to HIGH 0.03 0.03 0.03 0.04 0.06 ns/pF
drhL Capacity Loading, HIGH to LOW 0.04 0.04 0.04 0.05 0.07 ns/pF
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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 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

TTL Output Module Timing®

toLH Data-to-Pad HIGH 2.4 2.7 31 3.6 51 ns

toHL Data-to-Pad LOW 2.8 3.2 3.6 4.2 59 ns

tENZH Enable Pad Z to HIGH 25 2.8 3.2 3.8 53 ns

tenzL Enable Pad Z to LOW 2.8 3.1 35 4.2 59 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 99 ns

toLH 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 su I/0 Latch Output Set-Up 0.5 0.5 0.6 0.7 1.0 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 5.6 6.1 6.9 8.1 114 ns
(Pad-to-Pad) 32 1/0

taco Array Latch Clock-to-Out 10.6 11.8 13.4 15.7 22.0 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
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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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Figure 38 «

The following figures and tables give the details of the package pin assignments.

PL44

Anaaonononnnnnn

Aannonnnnnno

144

44-Pin
PLCC

guuuooooood

guooooooood

Table 47« PL44

PL44

Pin Number A40MX02 Function A40MX04 Function
1 110 I/O
2 110 110
3 VCC vCcC
4 110 I/1O
5 1/0 110
6 110 110
7 110 I/O
8 110 110
9 110 110
10 GND GND
11 1/0 110
12 110 I/10
13 110 I/O
14 VCC VCC
15 110 110
16 VCC VCC
17 110 110
18 110 110
19 110 I/O
20 110 110

DS2136 Datasheet Revision 15.0

86



Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 48+ PL68

PL68

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

25 VCC VCC

26 110 1/0

27 I/O 1/0

28 I/O /0

29 110 1/0

30 I/O 1/0

31 I/O /0

32 GND GND

33 I/O 1/0

34 I/O 110

35 110 1/0

36 I/O 1/0

37 I/O 110

38 VCC VvCC

39 I/O 1/0

40 I/O 110

41 I/0 /0

42 I/O 1/0

43 I/O 110

44 I/0 /0

45 I/O 1/0

46 I/O 110

47 I/0 /0

48 I/O 1/0

49 GND GND

50 110 1/0

51 I/O 1/0

52 CLK, I/O CLK, I/O
53 1’0 1/0

54 MODE MODE
55 VCC VCC

56 SDI, 1/0 SDI, 1/0
57 DCLK, I/O DCLK, I/O
58 PRA, 1/10 PRA, 110
59 PRB, I/O PRB, I/O
60 I/O 1/0
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Table 49+ PL84

PL84

Pin Number A40MX04 Function A42MX09 Function  A42MX16 Function = A42MX24 Function
10 I/O DCLK, I/O DCLK, I/O DCLK, I/O
11 1/0 I/0 /0 110

12 NC MODE MODE MODE
13 110 I/O 1/0 I/O

14 110 I/O 110 I/O

15 I/0 I/0 1/0 1’0

16 110 I/O /0 I/O

17 110 I/O 110 I/O

18 GND I/0 1/0 110

19 GND I/O 1/0 I/O

20 110 I/O 110 I/O

21 I/0 I/0 1/0 I/0

22 1/0 VCCA VCCI VCCI
23 110 VCCI VCCA VCCA
24 I/0 I/0 1/0 1’0

25 VCC I/O 1/0 I/O

26 VCC I/O /0 I/1O

27 I/0 I/0 1/0 110

28 110 GND GND GND
29 110 I/O 110 I/O

30 I/0 I/0 1/0 110

31 110 I/O 110 I/O

32 110 I/O /0 I/O

33 vVCC 110 1/0 110

34 110 I/O 110 TMS, I/O
35 I/O 1/0 I/O TDI, I/O
36 110 I/0 1/0 WD, /O
37 110 I/O /0 I/O

38 110 I/O 110 WD, I/O
39 110 I/0 1/0 WD, /O
40 GND I/O /0 I/O

41 110 I/O 110 I/O

42 110 I/0 110 I/0

43 1/0 VCCA VCCA VCCA
44 110 I/O 110 WD, I/O
45 /0 I/0 /0 WD, I/0
46 VCC I/O /0 WD, I/O
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Table 50+ PQ 100

PQ100

Pin Number A40MX02 Function  A40MX04 Function  A42MX09 Function = A42MX16 Function
19 vCcC Vee /0 /0
20 I/0 I/0 110 110
21 Ie} 110 1’0 110
22 1/0 I/O GND GND
23 I/O I/O I/O I/O
24 Ie} 110 I/0 110
25 I/O I/O I/O I/O
26 I/O I/O I/O I/O
27 NC NC I/10 I/0
28 NC NC I/O I/O
29 NC NC I/O I/1O
30 NC NC I/0 110
31 NC I/O I/O Ie]
32 NC I/O I/O I/O
33 NC I/0 110 110
34 1/O Ie] GND GND
35 I/O I/O I/O I/O
36 GND GND I/0 110
37 GND GND I/O I/O
38 I/O I/O I/O I/O
39 110 110 1’0 110
40 I/O I/O VCCA VCCA
41 I/O I/O I/O I/O
42 Ie} 1’0 1’0 110
43 VCC VCC I/O I/O
44 VCC VCC I/O I/O
45 I/0 1’0 110 110
46 1/O I/O GND GND
47 I/O I/O I/O I/O
48 NC I/0 110 110
49 NC I/O I/O Ie]
50 NC I/O I/O I/1O
51 NC NC I/0 I/0
52 NC NC SDO, I/0 SDO, I/0
53 NC NC I/O I/1O
54 NC NC I/0 I/0
55 NC NC I/O I/O
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PQ144

Figure 42 «

144-Pin
PQFP

PQ144

Table 51 «

PQ144

A42MX09 Function

I/0

Pin Number

MODE
/0
I/0
I/O
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Table 58 «  CQ208

CQ208

Pin Number A42MX36 Function
148 /0

149 1/0

150 GND
151 1/0

152 110

153 1/0

154 1/0

155 110

156 I/0

157 GND
158 110

159 SDI, I/0
160 1/0

161 WD, 1/0
162 WD, I/0
163 1/0

164 VCCI
165 1/0

166 1/0

167 110

168 WD, I/0
169 WD, 1/0
170 110

171 QCLKD, I/0
172 1/0

173 110

174 I/0

175 /0

176 WD, 1/0
177 WD, I/0
178 PRA, /O
179 110

180 CLKA, I/O
181 1/0

182 VCCI
183 VCCA
184 GND
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Table 60 BG272
BG272

Pin Number A42MX36 Function
A6 I/0

A7 WD, I/0
A8 WD, I/0
A9 I/0

Al10 I/O

All CLKA
Al2 I/0

Al3 I/O

Al4 I/O

Al5 I/0

Al6 WD, 1/O
Al7 I/O

Al8 I/0

Al9 GND
A20 GND

B1 GND

B2 GND

B3 DCLK, I/O
B4 I/0

B5 I/0

B6 110

B7 WD, 1/0
B8 I/0

B9 PRB, I/O
B10 I/0

B11 I/0

B12 WD, I/0
B13 I/0

B14 I/O

B15 WD, I/0
B16 I/0

B17 WD, 1/0
B18 I/O

B19 GND
B20 GND
C1 110

Cc2 MODE
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