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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.
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ProASIC3 Device Family Overview

Advanced Flash Technology

The ProASIC3 family offers many benefits, including nonvolatility and reprogrammability through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

Advanced Architecture

& Microsemi

Power Matters.

The proprietary ProASIC3 architecture provides granularity comparable to standard-cell ASICs. The ProASIC3 device
consists of five distinct and programmable architectural features (Figure 1-1 and Figure 1-2 on page 1-4):

*  FPGA VersaTiles

* Dedicated FlashROM

* Dedicated SRAM/FIFO memoryJr

« Extensive CCCs and PLLs!

* Advanced I/O structure
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Note: *Not supported by A3P015 and A3P030 devices

Figure 1-1 « ProASIC3 Device Architecture Overview with Two 1/0 Banks (A3P015, A3P030, A3P060, and

A3P125)

1+ The A3P015 and A3P030 do not support PLL or SRAM.
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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-30 « 1/0 Output Buffer Maximum Resistances’

Applicable to Standard 1/O Banks

RpyLL-powN RpyLi.up

Standard Drive Strength (Q) (Q)
3.3V LVTTL/3.3VLVCMOS 2mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150

3.3 V LVCMOS Wide Range* 100 pA Same as regular 3.3 V Same as regular

LVCMOS 3.3V LVCMOS
2.5V LVCMOS 2 mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
1.8 V LVCMOS 2mA 200 225
4 mA 100 112
1.5V LVCMOS 2mA 200 224

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, drive strength selection, temperature, and process. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models located at http.//www.microsemi.com/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLspec) /lOLspeC
R(PULL-UP—MAX) = (VCCImax - VOHspec) /IOHspec
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

@

Table 2-31 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(WEAK PULL-UP)" R(WEAK PULL-DOWN)”
VCCI Min Max Min Max
3.3V 10 k 45k 10 k 45Kk
3.3 V (wide range 1/Os) 10k 45k 10k 45k
25V 11k 55k 12 k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k

Notes:

1. Rweak puLL-up-max) = (VCClyax — VOHsped) / Liweak puLL-UP-MIN)
2. Rweak puLL-DOWN-MAX) = (VOLgpec) / liweak PULL-DOWN-MIN)
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-32 « 1/0 Short Currents IOSH/IOSL
Applicable to Advanced I/0 Banks

Drive Strength IOSL (mA)? IOSH (mA)'
3.3VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 127 132
24 mA 181 268
3.3V LVCMOS Wide Range2 100 pA Same as regular 3.3 V | Same as regular 3.3 V
LVCMOS LVCMOS
2.5V LVCMOS 2mA 18 16
4 mA 18 16
6 mA 37 32
8 mA 37 32
12 mA 74 65
16 mA 87 83
24 mA 124 169
1.8 V LVCMOS 2mA 11 9
4 mA 22 17
6 mA 44 35
8 mA 51 45
12 mA 74 91
16 mA 74 91
1.5V LVCMOS 2mA 16 13
4 mA 33 25
6 mA 39 32
8 mA 55 66
12 mA 55 66
3.3 V PCI/PCI-X Per PCI/PCI-X 109 103
specification
Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. los;/losH dependent on the I/O buffer drive strength selected for wide range
applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B
specification.

2-29 Revision 18



& Microsemi
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Table 2-45« 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

Drive Speed

strength Grade tDOUT tDP tD|N tPY tEOUT tZL tZH tLZ tHZ Units
-2 0.49 3.29 0.03 0.75 0.32 3.36 2.80 1.79 2.01 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-46 « 3.3 VLVTTL /3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed

Strength Grade tbout tpp toin tpy teout tzL tzH t 2z thz Units

2mA Std. 0.66 9.46 0.04 | 1.00 0.43 9.64 8.54 207 | 2.04 ns
-1 0.56 8.05 0.04 | 0.85 0.36 8.20 7.27 1.76 | 1.73 ns
-2 0.49 7.07 0.03 | 0.75 0.32 7.20 6.38 155 | 1.52 ns

4 mA Std. 0.66 9.46 0.04 | 1.00 0.43 9.64 8.54 2.07 | 2.04 ns
-1 0.56 8.05 0.04 | 0.85 0.36 8.20 7.27 1.76 | 1.73 ns
-2 0.49 7.07 0.03 | 0.75 0.32 7.20 6.38 1.55 | 1.52 ns

6 mA Std. 0.66 6.57 0.04 | 1.00 0.43 6.69 5.98 240 | 2.57 ns
-1 0.56 5.59 0.04 | 0.85 0.36 5.69 5.09 204 | 2.19 ns
-2 0.49 4.91 0.03 | 0.75 0.32 5.00 4.47 1.79 | 1.92 ns

8 mA Std. 0.66 6.57 0.04 | 1.00 0.43 6.69 5.98 240 | 2.57 ns
-1 0.56 5.59 0.04 | 0.85 0.36 5.69 5.09 2.04 | 219 ns
-2 0.49 4.91 0.03 | 0.75 0.32 5.00 4.47 1.79 | 1.92 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-54 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Equiv.
Software
Default
Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA Std. 0.60 | 1093 | 0.04 | 152 | 043 | 1093 | 946 | 3.20 | 3.32 ns
-1 0.51 9.29 |10.04|1.29| 0.36 9.29 8.04 (272|282 ns
-2 0.45 8.16 | 0.03 |1.13 | 0.32 8.16 7.06 | 2.39 | 248 ns
100 pA 4 mA Std. 0.60 | 1093 [ 0.04 [ 1.52 | 0.43 | 10.93 [ 9.46 | 3.20 | 3.32 ns
-1 0.51 9.29 |0.04 {129 0.36 9.29 8.04 | 272|282 ns
-2 0.45 8.16 | 0.03|1.13 | 0.32 8.16 7.06 | 2.39 | 248 ns
100 pA 6 mA Std. 0.60 6.82 | 004|152 | 043 6.82 570 [3.70 | 4.16 ns
-1 0.51 580 |004|129| 0.36 | 580 | 4.85 | 3.15| 3.54 ns
-2 0.45 5.09 | 003|113 0.32 509 | 425 (277 | 3.11 ns
100 pA 8 mA Std. 0.60 6.82 | 0.04 | 1.52 | 0.43 6.82 5.70 | 3.70 | 4.16 ns
-1 0.51 580 | 0.04|1.29| 0.36 580 | 4.85 | 3.15| 3.54 ns
-2 0.45 509 | 003|113 | 0.32 | 509 | 425 | 277 | 3.11 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. Software default selection highlighted in gray.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-72 « 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpour | top | toin | tey |teout | tzL | tzn | tz | thz | tzs | tzws | Units
2 mA Std. 066 | 11.33 [ 0.04 | 1.20 | 0.43 8.72 | 11.33 1224 [ 1.52 | 10.96 | 13.57 ns

-1 056 | 9.64 [0.04 (1.02| 036 | 742 | 964 | 1.91 129 | 9.32 | 11.54 ns
-2 049 | 846 [ 0.03(0.90| 0.32 | 6.51 846 | 168 (1.14| 8.18 | 10.13 ns
4 mA Std. 0.66 | 648 | 004 |1.20| 043 | 548 | 648 (265|260 7.72 | 8.72 ns
-1 0.56 | 551 | 0.04|102| 036 | 466 | 551 (225221 6.56 | 7.42 ns
-2 049 | 484 [ 003090 | 032 | 409 | 484 | 198|194 | 576 | 6.51 ns
6 mA Std. 066 | 406 [0.041.20| 043 | 3.84 | 4.06 | 293 |3.10| 6.07 | 6.30 ns
-1 056 | 345 [ 0.04 (1.02| 036 | 3.27 | 345 | 249|264 | 517 | 5.36 ns
-2 049 | 3.03 [0.03|090| 032 | 287 | 3.03 | 219|232 | 454 | 4.70 ns
8 mA Std. 0.66 | 4.06 | 0.04|120| 043 | 3.84 | 4.06 [293|3.10( 6.07 | 6.30 ns
—1 056 | 345 | 0.04|1.02| 036 | 3.27 | 3.45 [249 264 | 517 | 536 ns
—2 049 | 3.03 | 003|090 | 032 | 287 | 3.03 [2.19 (232 454 | 4.70 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to high-
performance multipoint bus applications. Multidrop and multipoint bus configurations may contain any combination of
drivers, receivers, and transceivers. Microsemi LVDS drivers provide the higher drive current required by B-LVDS and
M-LVDS to accommodate the loading. The drivers require series terminations for better signal quality and to control
voltage swing. Termination is also required at both ends of the bus since the driver can be located anywhere on the
bus. These configurations can be implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with
appropriate terminations. Multipoint designs using Microsemi LVDS macros can achieve up to 200 MHz with a
maximum of 20 loads. A sample application is given in Figure 2-13. The input and output buffer delays are available in
the LVDS section in Table 2-92.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required differential
voltage, in worst-case Industrial operating conditions, at the farthest receiver: Rg=60Q and Ry =70 Q, given
Zy=50Q (2") and Zgy,, = 50 Q (~1.5").

Receiver Transceiver Driver Receiver Transceiver
E‘ R E E‘ T
Rs<SRs RsSRs RsZRs RsSRs
Zstub Zstub Zstub Zstub Zstub Zstub Zstub Zstub
Zy Zy Zy Zy Zy

v J |V AN |V A—
Rrz, z, Z, Z,
|V AN | A |V S—

Figure 2-13 « B-LVDS/M-LVDS Multipoint Application Using LVDS 1/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires that one data bit
be carried through two signal lines. Like LVDS, two pins are needed. It also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-14. The building
blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVDS implementation because the output standard specifications are different.

Bourns Part Number: CAT16-PC4F12

................. FPGA
ODUTBUF_LVPECL Frs P [ : P
| &_L\A}\OOQ : ZO=5OQ
: : INBUF_LVPECL
| ; %5187W %1009 * -
AN ;
1100 Q i Zg=50Q
N o N

Figure 2-14 « LVPECL Circuit Diagram and Board-Level Implementation
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Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Clear

Y Core Data_out FF 5 a
Data Eﬂ— D Q = | Array ]
| DFN1E1CA1 Ef ' DFN1E1CA1 i
| E co =
: E : E EOUT | !
Enable Dg— i ] : :
: > CLR : | [B_CLR ’
| s | |
] : {HH |
CLKEZ'— ' g : |
o : 5 10 f
woBHE > f o
n 10D 5 : DFN1E1C1 !
1 | KK ]

| E ; E
! Data Input I/O Register with ¢ L cr E
Active High Enable - ]
! Active High Clear ] ]
L Positive-Edge Triggered + Data Output Register and ]
"""""""""""""""" i Enable Output Register with
| Active High Enable ]
i Active High Clear ]
INBUF INBUF CLKBUF : Positive-Edge Triggered !

Enable |X
X
ek X

D_Enable

Figure 2-16 » Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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RESET N
trsTBQ
>

DOUT|RD Dm X Z X D

Figure 2-35 « RAM Reset. Applicable to Both RAM4K9 and RAM512x18.
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Package Pin Assignments

QN48 QN48

Pin Number | A3P030 Function Pin Number | A3P030 Function

1 I082RSB1 37 1024RSB0

2 GECO0/I0O73RSB1 38 I022RSB0

3 GEA0/IO72RSB1 39 I020RSB0

4 GEBO0/IO71RSB1 40 I018RSB0O

5 GND 41 I016RSB0

6 VCCIB1 42 I014RSB0O

7 I068RSB1 43 I010RSB0O

8 I067RSB1 44 IO08RSBO

9 I066RSB1 45 IO06RSBO

10 IO65RSB1 46 I004RSB0

1 I064RSB1 47 I002RSB0O

12 I062RSB1 48 IO00RSBO

13 I061RSB1

14 IO60RSB1

15 IO57RSB1

16 IO55RSB1

17 IO53RSB1

18 VCC

19 VCCIB1

20 I046RSB1

21 I042RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 IO38RSB0O

30 GDB0/I034RSB0

31 GDAO0/IO33RSB0

32 GDCO0/I032RSB0

33 VCCIBO

34 GND

35 VCC

36 I025RSB0

4-2
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Package Pin Assignments

QN132
Pin Number | A3P030 Function
Cc17 I0O51RSB1
Cc18 NC
C19 TCK
C20 NC
C21 VPUMP
C22 VJTAG
C23 NC
C24 NC
C25 NC
C26 GDBO0/IO38RSB0O
c27 NC
C28 VCCIBO
C29 I032RSB0
C30 I029RSB0O
C31 I028RSB0
C32 I025RSB0
C33 NC
C34 NC
C35 VCCIBO
C36 I017RSB0
C37 I014RSB0O
C38 I011RSBO
C39 IO07RSBO
C40 IO04RSB0O
D1 GND
D2 GND
D3 GND
D4 GND
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
1 GND 37 10141PSB3 73 I0112RSB2
2 GAA2/10155UDB3 38 10140PDB3 74 I0111RSB2
3 10155VDB3 39 I0140NDB3 75 I0110RSB2
4 GAB2/I0154UDB3 40 VCCIB3 76 I0109RSB2
5 10154VDB3 41 GND 77 I0108RSB2
6 GAC2/10153UDB3 42 10138PDB3 78 I0107RSB2
7 10153VDB3 43 I0138NDB3 79 I0106RSB2
8 10152UDB3 44 GEC1/10137PDB3 80 10104RSB2
9 10152VDB3 45 GECO0/I0137NDB3 81 GND
10 10151UDB3 46 GEB1/I0136PDB3 82 I0102RSB2
1 10151VDB3 47 GEBO0/I0O136NDB3 83 I0101RSB2
12 10150PDB3 48 GEA1/10135PDB3 84 I0100RSB2
13 I0150NDB3 49 GEAO0/I0O135NDB3 85 IO99RSB2
14 10149PDB3 50 VMV3 86 I098RSB2
15 I0149NDB3 51 GNDQ 87 I097RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 NC 90 I094RSB2
19 10148PDB3 55 GEA2/I0134RSB2 91 I092RSB2
20 10148NDB3 56 GEB2/I0133RSB2 92 IO90RSB2
21 GFC1/10147PDB3 57 GEC2/10132RSB2 93 IO88RSB2
22 GFC0/I0147NDB3 58 I0131RSB2 94 I086RSB2
23 GFB1/10146PDB3 59 I0130RSB2 95 I084RSB2
24 GFBO0/I0146NDB3 60 I0129RSB2 96 GDC2/I082RSB2
25 VCOMPLF 61 I0128RSB2 97 GND
26 GFAO0/I0145NPB3 62 VCCIB2 98 GDB2/I081RSB2
27 VCCPLF 63 I0125RSB2 99 GDA2/I080RSB2
28 GFA1/10145PPB3 64 I0123RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10144PDB3 66 I0121RSB2 102 TDI
31 10144NDB3 67 I0119RSB2 103 TMS
32 GFB2/10143PDB3 68 I0117RSB2 104 VMV2
33 10143NDB3 69 I0115RSB2 105 GND
34 GFC2/10142PDB3 70 I0113RSB2 106 VPUMP
35 10142NDB3 71 VCC 107 NC
36 NC 72 VCCIB2 108 TDO
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ProASIC3 Flash Family FPGAs

FG144 — Bottom View

A1 Ball Pad Corner ﬁ
2 11 10 9 8 7 6 5 4 3 2 1

O00000000000
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0

< - ~ « T ® m m O (@) w >

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GNDQ D1 10112NDB3 G1 GFA1/10108PPB3
A2 VMVO0 D2 10112PDB3 G2 GND
A3 GABO0/IO02RSB0 D3 10116VDB3 G3 VCCPLF
A4 GAB1/IO03RSB0 D4 GAA2/10118UPB3 G4 GFA0/IO108NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSB0 D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1058UPBH1
A9 IO33RSB0 D9 GBB2/1042PDB1 G9 IO53NDB1
A10 GBAO0/IO39RSB0 D10 1042NDB1 G10 GCC2/I053PDB1
A11 GBA1/I040RSB0 D11 1043NPB1 G11 I052NDB1
A12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
B1 GAB2/10117UDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/10106PDB3
B3 GAAQ/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/I0105PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10100PDB3
B5 I014RSB0O E5 10118VPB3 H5 VCC
B6 I019RSB0O E6 VCCIBO H6 I079RSB2
B7 I022RSB0 E7 VCCIBO H7 I065RSB2
B8 IO30RSBO E8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBB0/I037RSB0 E9 VCCIB1 H9 GDC0/I058VPB1
B10 GBB1/I038RSB0O E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/IO50NDB1 H11 1054PSB1
B12 VMV1 E12 IO51NDBH1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/I099PDB3
C2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
Cc4 VCC F4 I0107NPB3 J4 GECO0/IO100NDB3
C5 I012RSB0 F5 GND J5 IO88RSB2
C6 I017RSB0O F6 GND J6 I081RSB2
Cc7 I024RSB0 F7 GND J7 VCC
C8 I031RSB0O F8 GCCO0/1048NDB1 J8 TCK
C9 I034RSB0O F9 GCBO0/IO49NPB1 J9 GDA2/I061RSB2
C10 GBA2/I041PDB1 F10 GND J10 TDO
c1 I041NDB1 F11 GCA1/I050PDB1 J1 GDA1/1060UDB1
C12 GBC2/1043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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Package Pin Assignments

FG144 FG144 FG144
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

A1 GNDQ D1 I0149NDB3 G1 GFA1/I0145PPB3
A2 VMVO0 D2 10149PDB3 G2 GND

A3 GABO0/IO02RSB0 D3 10153vDB3 G3 VCCPLF

A4 GAB1/IO03RSB0O D4 GAA2/I0155UPB3 G4 GFA0/I0145NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND

AB GND D6 GAC1/IO05RSB0O G6 GND

A7 IO30RSB0O D7 GBC0/I054RSB0 G7 GND

A8 VCC D8 GBC1/I055RSB0 G8 GDC1/I077UPB1
A9 I034RSB0 D9 GBB2/I061PDB1 G9 I072NDB1
A10 GBAO0/IO58RSB0O D10 I061NDB1 G10 GCC2/I072PDB1
A11 GBA1/I059RSB0 D11 I062NPB1 G11 I071NDB1
A12 GNDQ D12 GCB1/1068PPB1 G12 GCB2/I071PDB1
B1 GAB2/10154UDB3 E1 VCcC H1 VCC

B2 GND E2 GFCO0/I0147NDB3 H2 GFB2/10143PDB3
B3 GAA0/IO00RSBO E3 GFC1/10147PDB3 H3 GFC2/I0142PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10137PDB3
B5 I014RSB0 E5 10155VPB3 H5 VCC

B6 I019RSB0O E6 VCCIBO H6 I075PDB1

B7 I023RSB0 E7 VCCIBO H7 I075NDB1

B8 I031RSB0O E8 GCC1/I067PDB1 H8 GDB2/I081RSB2
B9 GBBO0/IO56RSB0 E9 VCCIB1 H9 GDCO0/I077VPBA1
B10 GBB1/I057RSB0O E10 VCC H10 VCCIB1

B11 GND E11 GCAO0/IO69NDB1 H11 1073PSB1
B12 VMV1 E12 IO70NDB1 H12 VCC

C1 10154VDB3 F1 GFBO0/I0146NPB3 J1 GEB1/10136PDB3
C2 GFA2/I0144PPB3 F2 VCOMPLF J2 I0143NDB3
C3 GAC2/I0153UDB3 F3 GFB1/10146PPB3 J3 VCCIB3

C4 VCC F4 I0144NPB3 J4 GECO0/10137NDB3
C5 I012RSB0 F5 GND J5 I0125RSB2
C6 I017RSB0 F6 GND J6 I0116RSB2
Cc7 I025RSB0 F7 GND J7 VCC

C8 I032RSB0 F8 GCCO0/I067NDB1 J8 TCK

C9 IO53RSB0 F9 GCBO0/IO68NPB1 J9 GDAZ2/I080RSB2
C10 GBA2/I060PDB1 F10 GND J10 TDO

Cc11 I0O60NDB1 F11 GCA1/I069PDB1 J1 GDA1/I079UDB1
C12 GBC2/1062PPB1 F12 GCA2/I070PDB1 J12 GDB1/I078UDB1

4-46 Revision 18




&S Microsemi

ProASIC3 Flash Family FPGAs

FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
H3 GFB1/10208PPB3 K9 GND M15 GDC1/I0111PDB1
H4 VCOMPLF K10 GND M16 I0107NDB1
H5 GFCO0/I0209NPB3 K11 VCC N1 10194PSB3
H6 VCC K12 VCCIB1 N2 10192PPB3
H7 GND K13 I095NPB1 N3 GEC1/I0190PPB3
H8 GND K14 I0O100NPB1 N4 I0192NPB3
H9 GND K15 I0102NDB1 N5 GNDQ
H10 GND K16 I0102PDB1 N6 GEA2/10187RSB2
H11 VCC L1 I0202NDB3 N7 I0161RSB2
H12 GCCO0/I091NPB1 L2 10202PDB3 N8 I0155RSB2
H13 GCB1/I092PPB1 L3 10196PPB3 N9 I0141RSB2
H14 GCAO0/IO93NPB1 L4 10193PPB3 N10 I0129RSB2
H15 I096NPB1 L5 VCCIB3 N11 I0124RSB2
H16 GCBO0/I0O92NPB1 L6 GND N12 GNDQ
J1 GFA2/10206PSB3 L7 VCC N13 I0110PDB1
J2 GFA1/10207PDB3 L8 VCC N14 VJTAG
J3 VCCPLF L9 VCC N15 GDCO0/I0111NDB1
J4 I0205NDB3 L10 VCC N16 GDA1/10113PDB1
J5 GFB2/10205PDB3 L11 GND P1 GEB1/I0189PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/IO189NDB3
J7 GND L13 GDBO0/IO112NPB1 P3 VMV2
J8 GND L14 I0106NDB1 P4 I0179RSB2
J9 GND L15 10106PDB1 P5 I0171RSB2
J10 GND L16 10107PDB1 P6 I0165RSB2
J11 VCC M1 I0197NSB3 P7 I0159RSB2
J12 GCB2/I095PPB1 M2 I0196NPB3 P8 I0151RSB2
J13 GCA1/I093PPB1 M3 I0193NPB3 P9 I0137RSB2
J14 GCC2/1096PPB1 M4 GECO0/IO190NPB3 P10 I0134RSB2
J15 I0100PPB1 M5 VMV3 P11 I0128RSB2
J16 GCA2/I094PSB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10204PDB3 M7 VCCIB2 P13 TCK
K2 10204NDB3 M8 10147RSB2 P14 VPUMP
K3 I0203NDB3 M9 I0136RSB2 P15 TRST
K4 10203PDB3 M10 VCCIB2 P16 GDAO0/IO113NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10188PDB3
K6 VCC M12 VMV2 R2 GEA0/I0188NDB3
K7 GND M13 I0110NDB1 R3 I0184RSB2
K8 GND M14 GDB1/I0112PPB1 R4 GEC2/I0185RSB2
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FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

E21 NC G13 I040RSB0 J5 I0149NPB3
E22 NC G14 I046RSB0 J6 IO09RSBO
F1 NC G15 GNDQ J7 10152UDB3
F2 NC G16 I047RSB0 J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 10154VDB3 G18 IO53RSB0O J10 VCC

F5 I0155VDB3 G19 IO63NDB1 J11 VCC

F6 I011RSBO G20 NC J12 VCC

F7 I007RSBO G21 NC J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/IO05RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vCcC J17 I049RSB0
F12 I033RSB0 H4 10150PDB3 J18 1064PPB1
F13 IO39RSB0O H5 IO08RSBO J19 I0O66NDB1
F14 I045RSB0 H6 10153VDB3 J20 NC
F15 GBCO0/I054RSB0 H7 10152VDB3 J21 NC

F16 I048RSB0 H8 VMVO J22 NC

F17 VMVO H9 VCCIBO K1 NC
F18 I061NPB1 H10 VCCIBO K2 NC

F19 1063PDB1 H11 I025RSB0 K3 NC

F20 NC H12 I0O31RSBO K4 I0148NDB3
F21 NC H13 VCCIBO K5 10148PDB3
F22 NC H14 VCCIBO K6 10149PPB3
G1 NC H15 VMV1 K7 GFC1/10147PPB3
G2 NC H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 IO65RSB1 K9 VCC

G4 10151VDB3 H18 I052RSB0 K10 GND

G5 10151UDB3 H19 I066PDB1 K11 GND

G6 GAC2/I0153UDB3 H20 vVcC K12 GND

G7 I0O06RSB0O H21 NC K13 GND

G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/I067PPB1
G11 I026RSB0 J3 NC K17 I064NPB1
G12 IO30RSB0O J4 I0150NDB3 K18 I073PDB1
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FG484 FG484 FG484
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function

E21 NC G13 I052RSB0 J5 10218NDB3
E22 1084PDB1 G14 IO60RSBO J6 10216PDB3
F1 NC G15 GNDQ J7 10216NDB3
F2 10215PDB3 G16 IO80NDBH1 J8 VCCIB3
F3 I0215NDB3 G17 GBB2/I079PDB1 J9 GND

F4 10224NDB3 G18 I079NDB1 J10 VCC

F5 I0225NDB3 G19 I082NPB1 J11 VCC

F6 VMV3 G20 I085PDB1 J12 VCC

F7 I011RSBO G21 IO85NDB1 J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I025RSB0 H2 NC J16 I083NPB1
F11 I036RSB0 H3 vVcC J17 I086NPB1
F12 I042RSB0 H4 10217PDB3 J18 I090PPB1
F13 I049RSB0 H5 10218PDB3 J19 I087NDB1
F14 I056RSB0 H6 10221NDB3 J20 NC
F15 GBCO0/I072RSB0 H7 10221PDB3 J21 1089PDB1
F16 I062RSB0 H8 VMVO J22 I089NDB1
F17 VMVO H9 VCCIBO K1 10211PDB3
F18 I078NDB1 H10 VCCIBO K2 10211NDB3
F19 I0O81NDB1 H11 IO38RSB0O K3 NC
F20 I082PPB1 H12 I047RSB0 K4 10210PPB3
F21 NC H13 VCCIBO K5 10213NDB3
F22 I084NDB1 H14 VCCIBO K6 10213PDB3
G1 10214NDB3 H15 VMV1 K7 GFC1/10209PPB3
G2 10214PDB3 H16 GBC2/1080PDB1 K8 VCCIB3
G3 NC H17 I083PPB1 K9 VCC

G4 [0222NDB3 H18 I086PPB1 K10 GND
G5 10222PDB3 H19 I087PDB1 K11 GND
G6 GAC2/10223PDB3 H20 vVcC K12 GND
G7 I0223NDB3 H21 NC K13 GND
G8 GNDQ H22 NC K14 VCC

G9 I023RSB0 J1 10212NDB3 K15 VCCIB1
G10 I029RSB0 J2 10212PDB3 K16 GCC1/I091PPB1
G!1 IO33RSB0O J3 NC K17 IO90NPB1
G12 I046RSB0 J4 10217NDB3 K18 1088PDB1
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when the pin is unused.

Revision Changes Page
Advance v0.6 The "RESET" section was updated. 2-25
(continued) The "WCLK and RCLK" section was updated. 2.25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
The "Introduction" of the "Advanced I/Os" section was updated. 2-28
The "I/O Banks" section is new. This section explains the following types of 1/Os: 2-29
Advanced
Standard+
Standard
Table 2-12 « Automotive ProASIC3 Bank Types Definition and Differences is
new. This table describes the standards listed above.
PCI-X 3.3 V was added to the Compatible Standards for 3.3 V in Table 2- 2-29
11 « VCCI Voltages and Compatible Standards
Table 2-13 « ProASIC3 I/O Features was updated. 2-30
The "Double Data Rate (DDR) Support" section was updated to include 2-32
information concerning implementation of the feature.
The "Electrostatic Discharge (ESD) Protection" section was updated to include 2-35
testing information.
Level 3 and 4 descriptions were updated in Table 2-43 + 1/0O Hot-Swap and 5V 2-64
Input Tolerance Capabilities in ProASIC3 Devices.
The notes in Table 2-43 + I/O Hot-Swap and 5V Input Tolerance Capabilities in 2-64
ProASIC3 Devices were updated.
The "Simultaneous Switching Outputs (SSOs) and Printed Circuit Board Layout" 2-41
section is new.
A footnote was added to Table 2-14 « Maximum I/O Frequency for Single-Ended 2-30
and Differential 1/0Os in All Banks in Automotive ProASIC3 Devices (maximum
drive strength and high slew selected).
Table 2-18 « Automotive ProASIC3 I/O Attributes vs. I/0 Standard Applications 2-45
Table 2-50 « ProASIC3 Output Drive (OUT_DRIVE) for Standard 1/0O Bank Type 2-83
(A3P030 device)
Table 2-51 « ProASIC3 Output Drive for Standard+ /O Bank Type was updated. 2-84
Table 2-54 « ProASIC3 Output Drive for Advanced I/0 Bank Type was updated. 2-84
The "x" was updated in the "User I/O Naming Convention" section. 2-48
The "VCC Core Supply Voltage" pin description was updated. 2-50
The "VMVXx I/O Supply Voltage (quiet)" pin description was updated to include 2-50
information concerning leaving the pin unconnected.
The "VJTAG JTAG Supply Voltage" pin description was updated. 2-50
The "VPUMP Programming Supply Voltage" pin description was updated to 2-50
include information on what happens when the pin is tied to ground.
The "I/O User Input/Output" pin description was updated to include information on 2-50
what happens when the pin is unused.
The "JTAG Pins" section was updated to include information on what happens 2-51
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Revision Changes Page

Advance v0.2, Table 2-43 was updated. 2-64

(continued) Table 2-18 was updated. 2-45
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "User 1/0 Naming Convention" section was updated. 2-48
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-10
Table 3-40 and Table 3-39 were updated. 3-33,3-32
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
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