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40MX and 42MX FPGA Families Q M. -
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Power Matters.

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



40MX and 42MX FPGAs

Figure 20« 42MX Timing Model (SRAM Functions)
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1/0 Module

toy =2.6ns

tou= 0.5ns

t,,=0.0ns

Fyax = 167 MHz

Values are shown for A42MX36 —3 at 5.0 V worst-case commercial conditions.

Parameter Measurement

The following figures show parameter measurement details.

Output Buffer Delays

50% 50%
VCCI

5V

>7\p] To AC test loads (shown below)

50% 50%
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40MX and 42MX FPGAs

Figure 30« 42MX SRAM Write Operation
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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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42MX FPGAs
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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
Input Module Propagation Delays
t|NYH Pad-to-Y HIGH 1.0 1.2 1.3 1.6 2.2 ns
thYL Pad-to-Y LOW 0.8 0.9 1.0 1.2 1.7 ns
tingH Gto Y HIGH 1.3 14 1.6 1.9 27 ns
t|NGL GtoY LOW 1.3 14 1.6 1.9 2.7 ns
Input Module Predicted Routing Delays2
tirRD1 FO = 1 Routing Delay 2.0 2.2 25 3.0 42 ns
tirD2 FO = 2 Routing Delay 23 25 2.9 3.4 47 ns
tirD3 FO = 3 Routing Delay 2.5 2.8 3.2 3.7 52 ns
tirRD4 FO = 4 Routing Delay 2.8 3.1 35 4.1 57 ns
tirDs FO = 8 Routing Delay 3.7 4.1 4.7 55 77 ns
Global Clock Network
tckH Input LOW to HIGH FO =32 24 2.7 3.0 3.6 50 ns
FO = 256 2.7 3.0 34 4.0 55 ns
tekL Input HIGH to LOW  FO =32 35 3.9 4.4 5.2 73 ns
FO = 256 3.9 4.3 4.9 5.7 80 ns
tPwH Minimum Pulse FO=32 1.2 14 15 18 25 ns
Width HIGH FO=256 1.3 15 1.7 2.0 2.7 ns
tewL Minimum Pulse FO=32 1.2 14 15 1.8 2.5 ns
Width LOW FO=256 1.3 15 1.7 2.0 2.7 ns
tcksw  Maximum Skew FO =32 0.3 0.3 0.4 0.5 06 ns
FO = 256 0.3 0.3 0.4 0.5 06 ns
tsuext  Input Latch FO=32 0.0 0.0 0.0 0.0 0.0 ns
External Set-Up FO =256 0.0 0.0 0.0 0.0 0.0 ns
tHeXT Input Latch FO=32 23 2.6 3.0 3.5 4.9 ns
External Hold FO=256 2.2 2.4 3.3 3.9 5.5 ns
tp Minimum Period FO=32 34 3.7 4.0 4.7 7.8 ns
FO=256 3.7 4.1 45 5.2 8.6 ns
fmax Maximum Frequency FO = 32 296 269 247 215 129 MHz
FO = 256 268 244 224 195 117 MHz

DS2316 Datasheet Revision 15.0
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40MX and 42MX FPGAs Q Mi .
~ viicrosemi

Power Matters.

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
tpwiL Minimum Pulse Width FO = 32 3.2 35 4.0 4.7 6.6 ns
LOw FO=384 37 4.1 4.6 5.4 7.6 ns
tcksw ~ Maximum Skew FO =32 0.3 0.4 0.4 0.5 0.7 ns
FO =384 0.3 0.4 0.4 0.5 0.7 ns
tsuext Input Latch External FO =32 0.0 0.0 0.0 0.0 0.0 ns
Set-Up FO=384 0.0 0.0 0.0 0.0 0.0 ns
tHEXT Input Latch External FO =32 2.8 3.1 55 4.1 5.7 ns
Hold FO=384 3.2 35 4.0 4.7 6.6 ns
tp Minimum Period FO =32 4.2 4.67 5.1 5.8 9.7 ns
FO=384 46 5.1 5.6 6.4 10.7 ns
fmax Maximum Frequency FO =32 237 215 198 172 103 MHz
FO =384 215 195 179 156 94 MHz
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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

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 43+ A42MX24 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =3.0V, T;=70°C)

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

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

Logic Module Sequential Timing® 4

tco Flip-Flop Clock-to-Output 2.1 2.0 2.3 2.7 3.7 ns
tco Latch Gate-to-Output 3.4 1.9 21 25 34 ns
tsup Flip-Flop (Latch) Set-Up Time 0.4 0.5 0.6 0.7 0.9 ns
thp Flip-Flop (Latch) Hold Time 0.0 0.0 0.0 0.0 0.0 ns
tro Flip-Flop (Latch) Reset-to-Output 2.0 2.2 25 29 41 ns
tsuENA Flip-Flop (Latch) Enable Set-Up 0.6 0.6 0.7 0.8 1.2 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
twelka Flip-Flop (Latch) 4.6 5.2 5.8 6.9 9.6 ns
Clock Active Pulse Width
twASYN Flip-Flop (Latch) 6.1 6.8 7.7 9.0 12.6
Asynchronous Pulse Width ns

Input Module Propagation Delays

tinpy Input Data Pad-to-Y 14 1.6 1.8 2.2 3.0 ns
tingo Input Latch Gate-to-Output 1.8 1.9 2.2 2.6 36 ns
tiNH Input Latch Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu Input Latch Set-Up 0.7 0.7 0.8 1.0 14 ns
tia Latch Active Pulse Width 6.5 7.3 8.2 9.7 135 ns
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Table 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 45+ A42MX36 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial
Conditions, VCCA =3.0V, T;=70°C)

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

Parameter / Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units

Input Module Predicted Routing Delays2

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

(Pad-to-Pad) 32 1/0
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40MX and 42MX FPGAs Q Mi .
~ viicrosemi

Power Matters.

Clock signal to shift the Boundary Scan Test (BST) data into the device. This pin functions as an 1/O
when "Reserve JTAG" is not checked in the Designer Software. BST pins are only available in A42MX24
and A42MX36 devices.

TDI, I/OTest Data In

Serial data input for BST instructions and data. Data is shifted in on the rising edge of TCK. This pin
functions as an 1/0 when "Reserve JTAG" is not checked in the Designer Software. BST pins are only
available in A42MX24 and A42MX36 devices.

TDO, I/OTest Data Out

Serial data output for BST instructions and test data. This pin functions as an I/O when "Reserve JTAG"
is not checked in the Designer Software. BST pins are only available in A42MX24 and A42MX36
devices.

TMS, I/OTest Mode Select

The TMS pin controls the use of the IEEE 1149.1 Boundary Scan pins (TCK, TDI, TDO). In flexible mode
when the TMS pin is set LOW, the TCK, TDI and TDO pins are boundary scan pins. Once the boundary
scan pins are in test mode, they will remain in that mode until the internal boundary scan state machine
reaches the "logic reset" state. At this point, the boundary scan pins will be released and will function as
regular I/O pins. The "logic reset" state is reached 5 TCK cycles after the TMS pin is set HIGH. In
dedicated test mode, TMS functions as specified in the IEEE 1149.1 specifications. IEEE JTAG
specification recommends a 10kQ pull-up resistor on the pin. BST pins are only available in A42MX24
and A42MX36 devices.

VCC, Supply Voltage

Input supply voltage for 40MX devices
VCCA, Supply Voltage

Supply voltage for array in 42MX devices
VCCI, Supply Voltage

Supply voltage for I/Os in 42MX devices
WD, I/OWide Decode Output

When a wide decode module is used in a 42MX device this pin can be used as a dedicated output from
the wide decode module. This direct connection eliminates additional interconnect delays associated
with regular logic modules. To implement the direct I/O connection, connect an output buffer of any type
to the output of the wide decode macro and place this output on one of the reserved WD pins.

DS2316 Datasheet Revision 15.0 85
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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
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Package Pin Assignments Q M. .
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Table 49+ PL84

PL84

Pin Number A40MX04 Function A42MX09 Function  A42MX16 Function = A42MX24 Function
47 110 I/O 110 WD, I/O
48 110 I/0 110 110

49 /0 GND GND GND

50 110 I/O 110 WD, I/O
51 110 I/O 110 WD, I/O
52 110 SDO, I/0 SDO, I/0 SDO, TDO, I/0
53 110 I/O /0 I/O

54 110 I/O 110 I/O

55 I/0 I/0 1/0 110

56 110 I/O 110 I/O

57 110 I/O 110 I/O

58 I/0 I/0 1/0 I/0

59 110 I/O /0 I/O

60 GND I/O 110 I/1O

61 GND I/0 1/0 110

62 110 I/O 110 TCK, I/0
63 110 LP LP LP

64 CLK, I/O VCCA VCCA VCCA
65 110 VCCI VCCI VCCI

66 MODE /10 110 I/O

67 vVCC I/0 1/0 110

68 VCC Ie] 1/0 I/O

69 110 I/O /0 I/O

70 /0 GND GND GND

71 110 I/O /0 I/O

72 SDI, I/10 110 I/O /0

73 DCLK, I/O I/0 1/0 110

74 PRA, /O I/O /0 I/O

75 PRB, 1/0 I/O 110 I/1O

76 I/0 SDI, /10 SDI, I/0 SDI, 110
77 110 I/O 1/0 I/O

78 110 I/O 110 WD, I/O
79 1/0 I/0 /0 WD, I/O
80 110 I/O 110 WD, I/O
81 I/O PRA, 110 PRA, 110 PRA, 11O
82 GND I/0 110 I/0

83 I/0 CLKA, I/O CLKA, I/O CLKA, I/0

DS2136 Datasheet Revision 15.0
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Power Matters.

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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Table 53+ PQ208

PQ208

Pin Number A42MX16 Function A42MX24 Function A42MX36 Function
132 VCCI VCCI VCCI
133 VCCA VCCA VCCA
134 I/0 110 I/0

135 1/0 I/O 1/0

136 VCCA VCCA VCCA
137 I/0 110 I/0

138 1/0 I/O /0

139 110 I/O 110

140 I/0 I/0 I/0

141 NC I/O 1/0

142 1/0 I/O 110

143 I/0 I/0 I/0

144 1/0 I/O 1/0

145 110 I/O 110

146 NC I/0 /0

147 NC I/O 1/0

148 NC I/O 110

149 NC I/0 1/0

150 GND GND GND
151 110 I/O /0

152 I/0 110 I/0

153 1/0 I/O 1/0

154 110 I/O 110

155 I/0 I/0 I/0

156 1/0 I/O 1/0

157 GND GND GND
158 I/0 I/0 I/0

159 SDI, I/0 SDI, I/O SDI, /10
160 110 I/O 110

161 I/0 WD, I/0 WD, I/0
162 1/0 WD, I/O WD, I/O
163 110 I/O 110

164 VCCI VCCI VCCI
165 NC I/O 1/0

166 NC I/O /0

167 1/0 I/0 /0

168 /0 WD, I/O WD, 1/O
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~ IVIICrOSeImi.

Power Matters.

Table 57+ TQ176

TQ176

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

11 NC I/10 I/O

12 Ie} I/0 I/0

13 NC VCCA VCCA
14 11O I/O I/O

15 110 1’0 I/0

16 I/1O I/O I/O

17 11O I/O I/O

18 GND GND GND
19 NC I/O I/O

20 NC I/O I/O

21 Ie} 110 I/0

22 NC I/O I/O

23 GND GND GND
24 NC VCCI VCCI
25 VCCA VCCA VCCA
26 NC I/O I/O

27 NC 110 I/0

28 VCCI VCCA VCCA
29 NC I/O I/O

30 110 1’0 I/0

31 I/1O I/O I/O

32 11O I/O I/O

33 NC NC 110

34 I/1O I/O I/O

35 11O I/O I/O

36 110 1’0 I/0

37 NC I/O I/O

38 NC NC I/O

39 110 110 I/0
40 I/1O I/O I/O

41 11O I/O I/O

42 110 110 I/0

43 I/O I/O 1/O
44 11O I/O 1/O

45 GND GND GND
46 1/0 1/0 TMS, I/O
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Package Pin Assignments O M. .
Iicrosemi

Power Matters.”

Figure 50« CQ256
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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

Figure 52 «

PG132

Table 60 BG272

BG272
Pin Number A42MX36 Function
Y13 110
Y14 /10
Y15 /10
Y16 110
Y17 110
Y18 WD, I/O
Y19 GND
Y20 GND
1 2 3 4 5 6 7 8 9 10 11 12 13
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@ Orientation Pin

& Microsemi

Power Matters.

Table 61 PG132

PG132

Pin Number A42MX09 Function
- PMPOUT
B2 110

Al MODE
B1 1/0

D3 110

Cc2 110

C1 110

D2 110

D1 110

E2 110

E1l 110

F3 110
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Package Pin Assignments Q M. .
~ IVIICrOSeImi.

Power Matters.

Table 61+ PG132

PG132

Pin Number A42MX09 Function
G12 VSV
F13 I/O
F12 I/O
F11 110
F10 I/0
E13 110
D13 110
D12 110
C13 110
B13 110
D11 110
C12 110
Al3 110
Cl1 110
B12 SDI
B11 110
C10 110
Al2 /0
All 110
B10 110
D8 1/0
Al0 110
Cc8 110
A9 110
B8 PRBA
A8 110
B7 CLKA
A7 110
B6 CLKB
A6 110
C6 PRBB
A5 110
D6 110
A4 110
B4 110
A3 110
C4 110
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