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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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2.1 Features
The following sections list out various features of the 40MX and 42MX FPGA family devices.
2.1.1 High Capacity
¢ Single-Chip ASIC Alternative
. 3,000 to 54,000 System Gates
e Up to 2.5 kbits Configurable Dual-Port SRAM
¢ Fast Wide-Decode Circuitry
« Up to 202 User-Programmable I/O Pins
2.1.2 High Performance
¢ 5.6 ns Clock-to-Out
¢ 250 MHz Performance
¢ 5ns Dual-Port SRAM Access
e« 100 MHz FIFOs
e 7.5 ns 35-Bit Address Decode
2.1.3 HiRel Features
. Commercial, Industrial, Automotive, and Military Temperature Plastic Packages
e Commercial, Military Temperature, and MIL-STD-883 Ceramic Packages
¢ QML Certification
e Ceramic Devices Available to DSCC SMD
2.1.4  Ease of Integration
e Mixed-Voltage Operation (5.0 V or 3.3 V for core and
1/0s), with PCI-Compliant I/Os
* Up to 100% Resource Utilization and 100% Pin Locking
. Deterministic, User-Controllable Timing
« Unique In-System Diagnostic and Verification Capability with Silicon Explorer Il
e Low Power Consumption
e |EEE Standard 1149.1 (JTAG) Boundary Scan Testing
2.2 Product Profile
The following table gives the features of the products.
Table 1« Product profile
Device A40MX02 A40MX04 A42MX09 A42MX16 A42MX24 A42MX36
Capacity
System Gates 3,000 6,000 14,000 24,000 36,000 54,000
SRAM Bits - - - - - 2,560
Logic Modules
Sequential — — 348 624 954 1,230
Combinatorial 295 547 336 608 912 1,184
Decode - - - - 24 24
Clock-to-Out 9.5 ns 9.5ns 5.6 ns 6.1 ns 6.1 ns 6.3 ns
SRAM Modules
(64x4 or 32x8) - - - - - 10
Dedicated Flip-Flops - - 348 624 954 1,230

DS2316 Datasheet Revision 15.0
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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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42MX S-Module Implementation
D Qf— out
GATE
Up to 7-Input Function Plus D-Type Flip-Flop with Clear Up to 7-Input Function Plus Latch

ouT

Up to 4-Input Function Plus Latch with Clear Up to 8-Input Function (Same as C-Module)

A42MX24 and A42MX36 devices contain D-modules, which are arranged around the periphery of the
device. D-modules contain wide-decode circuitry, providing a fast, wide-input AND function similar to that
found in CPLD architectures (Figure 5, page 9). The D-module allows A42MX24 and A42MX36 devices
to perform wide-decode functions at speeds comparable to CPLDs and PALs. The output of the
D-module has a programmable inverter for active HIGH or LOW assertion. The D-module output is
hardwired to an output pin, and can also be fed back into the array to be incorporated into other logic.

Dual-Port SRAM Modules

The A42MX36 device contains dual-port SRAM modules that have been optimized for synchronous or
asynchronous applications. The SRAM modules are arranged in 256-bit blocks that can be configured as
32x8 or 64x4. SRAM modules can be cascaded together to form memory spaces of user-definable width
and depth. A block diagram of the A42MX36 dual-port SRAM block is shown in Figure 6, page 9.

The A42MX36 SRAM modules are true dual-port structures containing independent read and write ports.
Each SRAM module contains six bits of read and write addressing (RDAD[5:0] and WRAD[5:0],
respectively) for 64x4-bit blocks. When configured in byte mode, the highest order address bits (RDAD5
and WRADS) are not used. The read and write ports of the SRAM block contain independent clocks
(RCLK and WCLK) with programmable polarities offering active HIGH or LOW implementation. The
SRAM block contains eight data inputs (WD[7:0]), and eight outputs (RD[7:0]), which are connected to
segmented vertical routing tracks.

The A42MX36 dual-port SRAM blocks provide an optimal solution for high-speed buffered applications
requiring FIFO and LIFO queues. The ACTgen Macro Builder within Microsemi's designer software
provides capability to quickly design memory functions with the SRAM blocks. Unused SRAM blocks can
be used to implement registers for other user logic within the design.

DS2316 Datasheet Revision 15.0 8
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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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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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Figure 27 « Output Buffer Latches
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3.10.4 Decode Module Timing

The following figure shows decode module timing.

Figure 28 « Decode Module Timing
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3.10.5 SRAM Timing Characteristics
The following figure shows SRAM timing characteristics.

Figure 29« SRAM Timing Characteristics

Write Port Read Port
— WRAD [5:0] RDAD [5:0] ——
—— BLKEN RAM Array LEW [——
32x8 or 64x4
— WEN . REN fF—
(256 Bits)
— WCLK RCLK p—
— WD [7:0] RD [7:0] F—

3.10.6 Dual-Port SRAM Timing Waveforms

The following figures show dual-port SRAM timing waveforms.
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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

DS2316 Datasheet Revision 15.0 42



40MX and 42MX FPGAs @ Mi .
~ viicrosemi

Power Matters.

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

Input Module Propagation Delays

tinPY Input Data Pad-to-Y 1.0 11 1.3 15 21 ns
tingo Input Latch Gate-to-Output 1.3 14 1.6 1.9 26 ns
tiNH Input Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu Input Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns
[T Latch Active Pulse Width 4.7 5.2 5.9 6.9 9.7 ns
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Table 45+ A42MX36 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =3.0V, T;=70°C)

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

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

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

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

Asynchronous Pulse Width

Synchronous SRAM Operations

tre Read Cycle Time 9.5 10.5 11.9 14.0 19.6 ns
twe Write Cycle Time 9.5 10.5 11.9 14.0 19.6 ns
trckne  Clock HIGH/LOW Time 4.8 53 6.0 7.0 9.8 ns
trco Data Valid After Clock HIGH/LOW 4.8 5.3 6.0 7.0 9.8 ns
taDsu Address/Data Set-Up Time 2.3 2.5 2.8 3.4 4.8 ns
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Table 53« PQ208

PQ208

Pin Number A42MX16 Function A42MX24 Function A42MX36 Function
169 1/0 WD, I/O WD, I/O
170 1/0 I/0 /0

171 NC I/0 QCLKD, I/O
172 1/0 I/O 1/0

173 110 I/O /0

174 I/0 110 I/0

175 1/0 I/O /0

176 1/10 WD, I/O WD, 1/0
177 1/0 WD, I/0 WD, I/0
178 PRA, 11O PRA, I/0 PRA, I/0
179 1/0 I/O 110

180 CLKA, I/O CLKA, I/O CLKA, I/O
181 NC I/O 1/0

182 NC VCCI VCCI

183 VCCA VCCA VCCA
184 GND GND GND

185 110 I/O 110

186 CLKB, I/O CLKB, I/O CLKB, /O
187 1/0 I/O 1/0

188 PRB, 110 PRB, I/0 PRB, 1/10
189 I/0 110 I/0

190 1/0 WD, I/O WD, I/O
191 110 WD, I/O WD, 1/0
192 I/0 I/0 I/0

193 NC I/O 1/0

194 NC WD, I/O WD, 1/O
195 NC WD, I/0 WD, I/0
196 1/0 I/O QCLKC, I/O0
197 NC I/O 110

198 I/0 I/0 I/0

199 1/0 I/O 1/0

200 110 I/O 110

201 NC 110 1/0

202 VCCI VCCI VCCI

203 110 WD, I/O WD, 1/O
204 I/0 WD, I/0 WD, I/0
205 110 I/O 1/0

DS2136 Datasheet Revision 15.0

112



Package Pin Assignments

Table 54« PQ240

PQ240

Pin Number A42MX36 Function
52 VCCI
53 I/0

54 WD, I/0
55 WD, I/0
56 1/10

57 SDI, /0
58 1/0

59 VCCA
60 GND
61 GND
62 110

63 I/0

64 1/0

65 110

66 I/0

67 1/0

68 1/0

69 1/0

70 1/0

71 VCCI
72 I/0

73 1/0

74 110

75 I/0

76 1/0

77 110

78 I/0

79 1/0

80 1/0

81 I/0

82 1/0

83 110

84 I/0

85 VCCA
86 110

87 110

88 VCCA

DS2136 Datasheet Revision 15.0
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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

DS2136 Datasheet Revision 15.0
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Table 57+ TQ176

TQ176

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
158 CLKB, I/O CLKB, I/0 CLKB, I/O
159 I/O I/0 I/O

160 PRB, I/O PRB, I/0 PRB, 110
161 NC Ie] WD, I/0
162 I/O I/O WD, I/0
163 110 1’0 I/0

164 I/O I/O I/O

165 NC NC WD, I/O
166 NC 110 WD, I/O
167 I/O I/O I/O

168 NC I/O I/O

169 110 110 I/0

170 NC VCCI VCCI

171 I/0 I/O WD, I/O
172 I/O I/0 WD, I/0
173 NC I/O 1/0

174 I/O I/O 1/0

175 DCLK, I/O DCLK, I/O DCLK, I/O
176 I/O I/O 1/0

Figure 49« CQ208
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Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 58 «  CQ208

CQ208

Pin Number A42MX36 Function
37 /0

38 I/0

39 I/0

40 1/0

41 /0

42 1/0

43 1/0

44 /10

45 I/0

46 1/0

47 /0

48 I/0

49 1/0

50 /0

51 I/0

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

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

60 VCCI
61 /0

62 /0

63 I/0

64 1/0

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

69 1/0

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

73 1/0
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Iicrosemi

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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Package Pin Assignments

Table 59 »

CQ256

Pin Number A42MX36 Function
170 VCCA
171 1/0

172 /O

173 1/0

174 110

175 1/0

176 1/0

177 110

178 1/O

179 1/0

180 GND
181 1/0

182 1/0

183 110

184 1/0

185 1/0

186 110

187 /O

188 MODE
189 VCCA
190 GND
191 NC

192 NC

193 NC

194 1/0

195 DCLK, I/O
196 I/0

197 1/0

198 110

199 WD, I/0
200 WD, 1/O
201 VCCI
202 1/0

203 1/0

204 /0

205 I/0

206 GND
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Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 60« BG272

BG272

Pin Number A42MX36 Function
M10 GND
M11 GND
M12 GND
M17 I/0
M18 I/O
M19 I/O
M20 I/0
N1 I/O
N2 1’0
N3 I/0
N4 VCCI
N17 VCCI
N18 I/0
N19 I/O
N20 I/O
P1 I/0
P2 I/0
P3 1’0
P4 VCCA
P17 I/O
P18 I/O
P19 I/0
P20 I/O
R1 1’0
R2 I/0
R3 I/O
R4 VCCI
R17 VCCI
R18 I/O
R19 I/O
R20 I/0
T1 I/0
T2 110
T3 I/0
T4 I/0
T17 VCCA
T18 I/0
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Package Pin Assignments Q M. .
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Power Matters.

Table 62 CQ172

21 110
22 GND
23 VCCI
24 VSV
25 110
26 I/O
27 VCC
28 110
29 I/O
30 I/O
31 110
32 GND
33 I/O
34 /0
35 I/O
36 I/O
37 GND
38 I/O
39 I/O
40 110
41 I/O
42 I/O
43 110
44 BININ
45 BINOUT
46 110
47 110
48 I/O
49 110
50 VCCI
51 I/O
52 110
53 I/O
54 I/O
55 GND
56 I/O
57 I/O
58 I/0
59 I/O
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