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Mounting Type Surface Mount

Operating Temperature -55°C ~ 125°C (TC)

Package / Case 160-BQFP

Supplier Device Package 160-PQFP (28x28)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/a42mx09-1pqg160m

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/a42mx09-1pqg160m-4486899
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& Microsemi

Power Matters.

Contents

1 ReVISION HIStOry . . .. 1
1.1 REVISION 15.0 . .. e 1
1.2 ReVISION 14,0 . ..o e e e e e 1
1.3 ReEVISION 13,0 . .. e 1
1.4 REVISION 12.0 . .. e 1
15 ReVISION 10,0 . .. e 1
1.6 ReVISION 10.0 . .. .. e 1
1.7 REVISION 9.0 . . . e 2
1.8 REVISION 6.0 . . .. e e 2

2 4A0MX and 42MX FPGA Families . . .. .. .o 1
2.1 FEatUNES . . oo e e e 1

211 High Capacity . ... ..o 1
212 High Performance ... ... ... e 1
2.1.3 HIREI FeatUres . . . ... e e 1
2.1.4 Ease of Integration . ... .. ... .. e 1
2.2 Product Profile . ... .. 1
2.3 Ordering INformation . . ... .. 3
2.4 PlastiC DEVICE RESOUICES . . ...ttt e e e e e e e 4
25 CeramicC DeVICE RESOUICES . . .\ttt e e e e e e e e e e e 4
2.6 Temperature Grade Offerings . . .. ..ot e 5
2.7 Speed Grade Offerings . . .. ..ot 5

3 4A0MX and 42MX FPGAS . . ..o 6
3.1 General DeSCHIPLION . . . ... e e 6
3.2 MX Architectural OVEIVIEW . . . . . .. e e e e e 6

3.21 LogiC MOdUIES . . e 6
3.2.2 Dual-Port SRAM Modules . ... 8
3.2.3 ROULING StrUCTUIE . . . . oo e e e e e 9
3.2.4 CloCK NEtWOIKS . . . e e 10
3.25 MUltiPlex /O Modules . . . ... e 11
3.3 Other Architectural FeatUres ... ... i et e 12
3.3.1 PerfOrmManCe . ... e 12
3.3.2 USEI SBCUNMLY . . o oottt e e e e e e e e e e e e e e e e 12
3.3.3 Programming . .. ... o e 12
3.3.4  POWEr SUPPIY .o 13
3.35 Power-Up/Down in Mixed-Voltage Mode . . .......... i 13
3.3.6 Transient CUIENT . . .. .t e e e e e e e 13
3.3.7 LOW POWEr MOOE . . .. e 14
3.4 Power DiSSIPation . . . ..o 14
3.4.1  General POWEr EQUALION . . .. ...ttt 14
3.4.2 Static Power COmMPONENt . . . . .. e 14
3.4.3 Active Power COMPONENE . . ... oo 14
3.4.4 Equivalent CapacitanCe . . . .. .. ... i 15
345  Cgg Values for Microsemi MXFPGAS ... 15
3.4.6  Test Circuitry and Silicon Explorer I Probe . . ... . . i e 16
3.4.7 Design Consideration . .. ... ... .. e 17
3.4.8 IEEE Standard 1149.1 Boundary Scan Test (BST) Circuitry . . . ... .. 17
3.4.9 JTAG Mode ACHIVation . . .. ... 19
3.4.10 TRST Pinand TAP Controller Reset . ... ... e e 19

DS2316 Datasheet Revision 15.0 iii



Table 46
Table 47
Table 48
Table 49
Table 50
Table 51
Table 52
Table 53
Table 54
Table 55
Table 56
Table 57
Table 58
Table 59
Table 60
Table 61
Table 62

& Microsemi

Power Matters.

VCCA =30V, Ty=70°C) ..t e e e e e e 79
Configuration of Unused 1/OS . . .. ... e 84
PLAA 86
P LB . 88
P8 . 90
PQ 100 ..ttt 93
P LA 97
POLBO . . . e 102
P 208 . . 107
P Q240 . . 113
VO8O . . ot 120
VOL00 . .t 123
T QL TG . .ot t 126
G208 .t 132
G258 .. it 138
B G272 L 145
PG . 153
GO 72 158

DS2316 Datasheet Revision 15.0 viii



40MX and 42MX FPGAs

Figure 2 «

Figure 3 «
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42MX C-Module Implementation

y

The 42MX devices contain three types of logic modules: combinatorial (C-modules), sequential (S-
modules) and decode (D-modules). The following figure illustrates the combinatorial logic module. The
S-module, shown in Figure 4, page 8, implements the same combinatorial logic function as the C-module
while adding a sequential element. The sequential element can be configured as either a D-flip-flop or a
transparent latch. The S-module register can be bypassed so that it implements purely combinatorial
logic.

42MX C-Module Implementation
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Table 35+ A40MXO02 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

trp1 FO = 1 Routing Delay 2.0 2.2 25 3.0 42 ns

trRD2 FO = 2 Routing Delay 2.7 31 35 4.1 57 ns

trRD3 FO = 3 Routing Delay 3.4 3.9 4.4 5.2 73 ns

trRpa FO = 4 Routing Delay 4.2 4.8 5.4 6.3 89 ns

trRDs FO = 8 Routing Delay 7.1 8.2 9.2 10.9 15.2 ns

Logic Module Sequential Timing?

tsup Flip-Flop (Latch) 4.3 4.9 5.6 6.6 9.2 ns
Data Input Set-Up

tHD3 Flip-Flop (Latch) 0.0 0.0 0.0 0.0 0.0 ns
Data Input Hold

tsuenA Flip-Flop (Latch) Enable Set-Up 4.3 4.9 5.6 6.6 9.2 ns

tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

twcika  Flip-Flop (Latch) 4.6 5.3 6.0 7.0 9.8 ns
Clock Active Pulse Width

twASYN Flip-Flop (Latch) 4.6 5.3 6.0 7.0 9.8 ns
Asynchronous Pulse Width

ta Flip-Flop Clock Input Period 6.8 7.8 8.9 10.4 14.6 ns

fMAX Flip-Flop (Latch) Clock 109 101 92 80 48 MHz

Frequency (FO = 128)

Input Module Propagation Delays

tiNYH Pad-to-Y HIGH 1.0 11 13 1.5 21 ns
tinyL Pad-to-Y LOW 0.9 1.0 11 13 19 ns
Input Module Predicted Routing Delays?!
tirRD1 FO = 1 Routing Delay 2.9 34 3.8 4.5 6.3 ns
tirRD2 FO = 2 Routing Delay 3.6 4.2 4.8 5.6 78 ns
trD3 FO = 3 Routing Delay 4.4 5.0 5.7 6.7 94 ns
tirRD4 FO = 4 Routing Delay 51 5.9 6.7 7.8 11.0 ns
tirDS FO = 8 Routing Delay 8.0 9.26 10.5 12.6 173 ns
Global Clock Network
tckH Input LOW to HIGH FO =16 6.4 7.4 8.3 9.8 13.7 ns
FO =128 6.4 7.4 8.3 9.8 13.7
teke Input HIGH to LOW FO =16 6.7 7.8 8.8 10.4 145 ns
FO =128 6.7 7.8 8.8 10.4 14.5
thwH Minimum Pulse FO=16 3.1 3.6 4.1 4.8 6.7 ns
Width HIGH FO =128 3.3 3.8 4.3 5.1 7.1
tewlL 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
teksw Maximum Skew FO =16 0.6 0.6 0.7 0.8 12 ns
FO =128 0.8 0.9 1.0 1.2 1.6
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Table 59« CQ256

CQ256

Pin Number A42MX36 Function
22 1/0

23 110
24 I/0

25 1/0

26 VCCA
27 I/0

28 1/0

29 VCCA
30 VCCI
31 GND
32 VCCA
33 LP

34 TCK, /O
35 110

36 GND
37 1/0

38 110

39 1/0
40 1/0
41 110
42 I/0
43 1/0
44 110
45 I/0
46 1/0
47 110
48 GND
49 1/0
50 110

51 I/0

52 1/0

53 110
54 /0

55 1/0

56 110

57 1/0

58 1/0
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Package Pin Assignments

Table 59 »

CQ256

Pin Number A42MX36 Function
59 1/0

60 VCCA
61 GND
62 GND
63 NC

64 NC

65 NC

66 1/0

67 SDO, TDO, I/0
68 1/0

69 WD, 1/0
70 WD, I/0
71 1/0

72 VCCI
73 I/0

74 1/0

75 110

76 WD, I/0
77 GND
78 WD, 1/O
79 I/0

80 QCLKB, I/0
81 110

82 I/0

83 1/0

84 110

85 I/0

86 1/0

87 WD, 1/0
88 WD, I/0
89 1/0

90 110

91 I/0

92 1/0

93 110

94 1/0

95 VCCI
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Table 59« CQ256
CQ256
Pin Number A42MX36 Function
244 WD, I/O
245 110
246 110
247 110
248 VCCI
249 110
250 WD, I/O
251 WD, I/O
252 110
253 SDI, 110
254 110
255 GND
256 NC
Figure 51« BG272
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Table 60 BG272
BG272
Pin Number A42MX36 Function
Al GND
A2 GND
A3 /0
A4 WD, I/O
A5 /10
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Table 60« BG272

BG272

Pin Number A42MX36 Function
D20 I/0
E1l I/O
E2 110
E3 I/0
E4 VCCA
E17 VCCI
E18 I/0
E19 I/O
E20 I/O
F1 I/0
F2 I/0
F3 I/0
F4 VCCI
F17 1/0
F18 I/O
F19 I/0
F20 1/0
Gl 110
G2 I/0
G3 I/O
G4 VCCI
G17 VCCI
G18 I/0
G19 I/0
G20 I/0
H1 I/O
H2 1’0
H3 I/0
H4 VCCA
H17 I/O
H18 I/0
H19 I/O
H20 110
J1 I/0
J2 I/0
J3 110
J4 VCCI
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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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