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1 — Automotive ProASIC3 Device Family Overview

General Description

Automotive ProASIC3 nonvolatile flash technology gives automotive system designers the advantage of
a secure, low-power, single-chip solution that is Instant On. Automotive ProASIC3 is reprogrammable
and offers time-to-market benefits at an ASIC-level unit cost. These features enable designers to create
high-density systems using existing ASIC or FPGA design flows and tools.

Automotive ProASIC3 devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as
well as clock conditioning circuitry based on an integrated phase-locked loop (PLL). Automotive
ProASIC3 devices have up to 1 million system gates, supported with up to 144 kbits of SRAM and up to
300 user I/Os.

Automotive ProASIC3 devices are the only firm-error-immune automotive grade FPGAs. Firm-error
immunity makes them ideally suited for demanding applications in powertrain, safety, and telematics-
based subsystems, where firm-error failure is not an option.

Firm errors in SRAM-based FPGAs can result in high defect levels in field-deployed systems. These
unavoidable defects must be considered separately from standard defects and failure mechanisms when
looking at overall system quality and reliability.

Flash Advantages
Reduced Cost of Ownership

Advantages to the designer extend beyond low unit cost, performance, and ease of use. Unlike SRAM-
based FPGAs, flash-based Automotive ProASIC3 devices allow all functionality to be Instant On; no
external boot PROM is required. On-board security mechanisms prevent access to all the programming
information and enable secure remote updates of the FPGA logic. Flash-based FPGAs are LAPU Class
0 devices, offering the lowest available power in a single-chip device and providing firm-error immunity.
The Automotive ProASIC3 family device architecture mitigates the need for ASIC migration at high user
volumes. This makes the Automotive ProASIC3 family a cost-effective ASIC replacement solution,
especially for automotive applications.

Security

Nonvolatile, flash-based Automotive ProASIC3 devices do not require a boot PROM, so there is no
vulnerable external bitstream that can be easily copied. Automotive ProASIC3 devices incorporate
FlashLock, which provides a unique combination of reprogrammability and design security without
external overhead, advantages that only an FPGA with nonvolatile flash programming can offer.

Automotive ProASIC3 devices utilize a 128-bit flash-based lock and a separate AES key to provide the
highest level of protection in the FPGA industry for intellectual property and configuration data. In
addition, all FlashROM data in Automotive ProASIC3 devices can be encrypted prior to loading, using
the industry-leading AES-128 (FIPS192) bit block cipher encryption standard. The AES was adopted by
the National Institute of Standards and Technology (NIST) in 2000 and replaces the 1977 DES standard.
Automotive ProASIC3 devices have a built-in AES decryption engine and a flash-based AES key that
make them the most comprehensive programmable logic device security solution available today.
Automotive ProASIC3 devices with AES-based security provide a high level of protection for secure,
remote field updates over public networks such as the Internet, and are designed to ensure that valuable
IP remains out of the hands of system overbuilders, system cloners, and IP thieves. Additionally, security
features of Automotive ProASIC3 devices provide anti-tampering protection.

Security, built into the FPGA fabric, is an inherent component of the Automotive ProASIC3 family. The
flash cells are located beneath seven metal layers, and many device design and layout techniques have
been used to make invasive attacks extremely difficult. The Automotive ProASIC3 family, with FlashLock
and AES security, is unique in being highly resistant to both invasive and noninvasive attacks. Your
valuable IP is protected with industry-standard security, making remote ISP possible. An Automotive
ProASIC3 device provides the best available security for programmable logic designs.
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Automotive ProASIC3 Flash Family FPGAs

User Nonvolatile FlashROM

Automotive ProASIC3 devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The
FlashROM can be used in diverse system applications:

* Unique protocol addressing (wireless or fixed)

+ System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, infotainment systems)
« Secure key storage for secure communications algorithms

+ Asset management/tracking

« Date stamping

* Version management

The FlashROM is written using the standard Automotive ProASIC3 IEEE 1532 JTAG programming
interface.

The FlashROM can be programmed via the JTAG programming interface, and its contents can be read
back either through the JTAG programming interface or via direct FPGA core addressing. Note that the
FlashROM can only be programmed from the JTAG interface and cannot be programmed from the
internal logic array.

The FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-byte
basis using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8 banks
and which of the 16 bytes within that bank are being read. The three most significant bits (MSBs) of the
FlashROM address determine the bank, and the four least significant bits (LSBs) of the FlashROM
address define the byte.

Automotive ProASIC3 development software solutions, Libero® System-on-Chip (SoC) and Designer,
have extensive support for the FlashROM. One such feature is auto-generation of sequential
programming files for applications requiring a unique serial number in each part. Another feature allows
the inclusion of static data for system version control. Data for the FlashROM can be generated quickly
and easily using Libero SoC and Designer software tools. Comprehensive programming file support is
also included to allow for easy programming of large numbers of parts with differing FlashROM contents.

SRAM

Automotive ProASIC3 devices have embedded SRAM blocks along their north and south sides. Each
variable-aspect-ratio SRAM block is 4,608 bits in size. Available memory configurations are 256x18,
512x9, 1kx4, 2kx2, and 4kx1 bits. The individual blocks have independent read and write ports that can
be configured with different bit widths on each port. For example, data can be sent through a 4-bit port
and read as a single bitstream. The embedded SRAM blocks can be initialized via the device JTAG port
(ROM emulation mode) using the UJTAG macro.

PLL and CCC

Automotive ProASIC3 devices provide designers with very flexible clock conditioning circuit (CCC)
capabilities. Each member of the Automotive ProASIC3 family contains six CCCs. One CCC (center west
side) has a PLL.

The six CCC blocks are located at the four corners and the centers of the east and west sides. One CCC
(center west side) has a PLL.

All six CCC blocks are usable; the four corner CCCs and the east CCC allow simple clock delay
operations as well as clock spine access.

The inputs of the six CCC blocks are accessible from the FPGA core or from one of several inputs
located near the CCC that have dedicated connections to the CCC block.

The CCC block has these key features:
+  Wide input frequency range (fiy_ccc) = 1.5 MHz to 350 MHz
+ Output frequency range (fout_ccc) = 0.75 MHz to 350 MHz
* Clock delay adjustment via programmable and fixed delays from —7.56 ns to +11.12 ns
« 2 programmable delay types for clock skew minimization
+ Clock frequency synthesis (for PLL only)
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Automotive ProASIC3 DC and Switching Characteristics

Overview of I/0 Performance

Summary of I/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-14 «+ Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Advanced I/0 Banks

VIL VIH VOL VOH loL | loH
Drive |Slew| Min. Max. Min. Max. Max. Min.

1/0 Standard Strength |Rate| V \'} \' \'} Vv \' mA | mA
3.3V LVTTL/ 12 mA | High | -0.3 0.8 2 3.6 0.4 24 12 | 12
3.3V LVCMOS
2.5VLVCMOS | 12mA [High|-0.3 0.7 1.7 3.6 0.7 1.7 12 | 12
1.8VLVCMOS | 12mA |High|-0.3 | 0.35*VCCI [ 0.65*VCCI| 3.6 0.45 VCCI-045( 12 | 12
1.5VLVCMOS | 12mA |High|[-0.3 | 0.30*VCCI | 0.7 *VCCI 3.6 |0.25*VCCI|0.75*VCCI| 12 | 12
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Note: Currents are measured at 125°C junction temperature.

Table 2-15 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard Plus /O Banks

VIL

VIH

VOL

VOH

loL | lon
Drive Slew [ Min. Max. Min. Max. Max. Min.

I/0 Standard | Strength | Rate \' v Vv \' \' \' mA [ mA
33VLVTTL/| 12mA | High [ -0.3 0.8 2 3.6 0.4 24 12 | 12
33V
LVCMOS
25V 12mA | High | -0.3 0.7 1.7 3.6 0.7 1.7 12 | 12
LVCMOS
1.8V 8 mA High | -0.3 |0.35*VCCI [0.65*VCCI | 3.6 0.45 VCCI-045| 8 8
LVCMOS
1.5V 4 mA High | -0.3 [0.30*VCCI | 0.7 * V¢ 3.6 [025*VCCI|0.75* Ve | 4 | 4
LVCMOS
3.3V PCI Per PCI specifications
3.3 VPCI-X Per PCI-X specifications
Note: Currents are measured at 125°C junction temperature.
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Automotive ProASIC3 Flash Family FPGAs

Table 2-16 «+ Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard I/O Banks

VIL VIH VOL VOH loL | loH
Drive [ Slew | Min. Max. Min. Max. Max. Min.

1/0 Standard | Strength [ Rate | V \") \") \") \' \' mA | mA
3.3VLVTTL/ 8 mA High | -0.3 0.8 2 3.6 0.4 2.4 8 8
3.3 VLVCMOS
25VLVCMOS| 8mA High | -0.3 0.7 1.7 3.6 0.7 1.7 8 8
1.8VLVCMOS| 4 mA High | -0.3 | 0.35*VCCI | 0.65 *VCCI | 3.6 0.45 VCCI-0.45
1.5VLVCMOS| 2mA High | -0.3 | 0.30 * VCCI | 0.7 * VCCI 3.6 [0.25*VCCI| 0.75*VCCI | 2 2

Note: Currents are measured at 125°C junction temperature.

Table 2-17 « Summary of Maximum and Minimum DC Input Levels Applicable to Automotive Grade 1 and

Grade 2
Automotive Grade 1 Automotive Grade 2 2
liL IIH liL IIH
DC 1/O Standards HA HA MA HA
3.3VLVTTL/3.3VLVCMOS 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
3.3V PCI 10 10 15 15
3.3V PCI-X 10 10 15 15

Notes:

1. Automotive range Grade 1 (—40°C < T ;< 135°C)
2. Automotive range Grade 2 (—-40°C < T;< 115°C)

Summary of I/O Timing Characteristics — Default I/O Software Settings
Table 2-18 «+ Summary of AC Measuring Points

Standard Measuring Trip Point (Vtrip)

3.3V LVTTL/3.3VLVCMOS 14V

2.5V LVCMOS 1.2V

1.8 V LVCMOS 0.90V

1.5V LVCMOS 0.75V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)
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Automotive ProASIC3 Flash Family FPGAs

Table 2-48 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpout | top | toin | tpy |teour | tzL | tzu | tz | thz | tzs | tzas | Units

2 mA STD 064 (926 (005|145 046 [828 (926|124 1.12 | 10.78 | 11.756 ns
-1 055 | 787|004 |123| 039 |7.05]|7.87|124 1113 | 9.17 10 ns

6 mA STD 064 [543 (005145 046 [519 (543 (143|147 | 7.69 7.926 ns
-1 055 |1 462|004 (123 0.39 | 442 | 462|143 147 | 6.55 6.743 ns

12 mA STD 064 | 359005145 046 | 3.65|351 156 169 | 6.15 6.012 ns
-1 055 | 3.05]|0.04 (123 039 | 3.11 1299|156 [ 1.69 | 5.23 5.114 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-49 « 2.5V LVCMOS Low Slew

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpour | top | toin | tpy |teout | tzr | tzn | tiz | thz | tzs | tzws | Units

2 mA STD 064 | 1212 [ 0.05|145| 046 | 11.89 | 1212 | 1.25 [ 1.08 | 14.39 | 14.622 ns
-1 0.55 | 10.31 [ 0.04 | 1.23 | 0.39 | 10.12 | 10.31 | 1.25 [ 1.08 | 12.24 | 12.438 ns

6 mA STD 0.64 824 (0.05(145| 0.46 8.39 823 (143 (142 (10.89 | 10.73 ns
-1 0.55 7.01 (0.04 (123 | 0.39 7.14 7.00 | 143|142 | 9.26 9.128 ns

12 mA STD 0.64 6.30 [ 0.05 (145 | 0.46 6.41 6.16 [ 1.56 [ 1.63 [ 8.91 8.656 ns
-1 0.55 535 (0.04 (123 | 0.39 5.45 524 | 156|163 | 7.58 7.364 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-52 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpout | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units

2mA STD 063 | 895 (005|140 | 045 | 8.01 (895|120 | 1.09 | 1043 | 11.37 ns
-1 053 | 762004119 | 038 | 682|762 ]| 120 | 1.09 | 8.87 9.68 ns

6 mA STD 063 | 525005140 | 045 | 503 (525|138 | 142 | 7.44 7.67 ns
-1 053 | 447 | 0.04 [ 119 | 0.38 | 4.27 | 447 | 1.38 | 1.42 | 6.33 6.52 ns

12 mA STD 063 | 347 | 0.05 (140 | 045 | 353 (340 | 1.51 | 1.63 [ 5.95 5.82 ns
-1 053 | 295|004 (119 | 0.38 | 3.01 [ 289 | 1.51 | 1.63 [ 5.06 4.95 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-53 « 2.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpoyt | top | toin | tpy | teour | tzL tzu | tiz | thz | tzus | tzws | Units

2 mA STD 063 | 11.73 1 0.05| 140 | 045 [ 1151 [ 11.73 [ 1.21 | 1.04 | 13.93 | 14.15 ns
-1 0.53 998 (0.04 (119 | 0.38 9.79 998 | 1.21|1.04 [ 11.85 | 12.03 ns

6 mA STD 0.63 797 [0.05)| 140 045 8.12 796 (1.38]1.37 | 10.54 | 10.38 ns
-1 0.53 6.78 [ 0.04 | 1.19 | 0.38 6.91 6.77 | 139|137 | 896 | 8.83 ns

12 mA STD 0.63 6.09 [0.05)|140 (| 045 | 6.20 596 (151158 8.62 | 8.38 ns
-1 0.53 518 [ 0.04 | 119 0.38 5.28 507 (151158 | 7.33 712 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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1.8 VLVCMOS

Low-voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-54 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks
1.8V
LVCMOS VIL VIH VOL VOH loL[loH losL losH e | K
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V v v v v v mA[mA| mA’ mA!  |pA2Z[pA2
2 mA -0.3 |0.35*VCCl|0.65*VCCI| 3.6 0.45 [VCCI-045(2 | 2 11 9 10 [ 10
4 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-0.45 4 22 17 10|10
6 mA -0.3 [0.35*VCCI|0.65* V| 3.6 0.45 |VCCI-0.45 6 44 35 10 | 10
8 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-0.45 8 51 45 10|10
12 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCl-0.45|12]12 74 91 10 [ 10
16 mA -0.3 ]0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-0.45|16|16 74 91 10|10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
Table 2-55 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0 1/0 Banks
1.8V
LVCMOS VIL VIH VOL VOH loL|loH losL losH e | il
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V Y, v ' ' ' mA|/mA| mA' mA!  |pA2Z[pAZ?
2 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-045| 2| 2 11 9 10|10
4 mA -0.3 |0.35*VCCl|0.65*VCCI| 3.6 0.45 [VCCI-045( 4 | 4 22 17 10 [ 10
6 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-045|6 (6 44 35 10|10
8 mA —-0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-045| 8 | 8 44 35 10 [ 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
Rto VCClfort »/t, /t
: R=1k z'tzo ' tzis
Test Point R to GND for ty, / t, / t
Test Point HZ T "ZH 7 "ZHS
Datapath 35 pF
P T PF Enable Path == 35 pF for tyy, / tyg / tyy [ty s
35 pF for tyz /{7
Figure 2-9 « AC Loading
Table 2-56 «+ AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.8 0.9 35

Note: *Measuring point = Vy;, See Table 2-18 on page 2-17 for a complete table of trip points.
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Table 2-60 + 1.8V LVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpour | top | toin | tey |teout | tzL | tzn | tiz | thz | tzs | tzus | Units

2mA STD 064 | 17.36 | 0.05]|1.45| 0.46 | 15.09 | 16.55 | 1.24 | 0.79 | 17.59 | 19.052 ns
-1 055 | 14.77 [ 0.04 | 1.23 | 0.39 | 12.84 | 14.08 | 1.24 [ 0.79 | 14.96 | 16.207 ns

4 mA STD 064 | 11.71 [ 0.05|1.45| 0.46 | 10.88 | 11.07 | 1.47 [ 1.35 | 13.38 | 13.567 ns
-1 0.55 996 (0.04 (123 | 0.39 9.26 941 | 147 | 1.35| 11.38 | 11.541 ns

6 mA STD 0.64 9.00 (0.05(145| 0.46 8.47 8.18 | 1.62 | 1.62 | 10.97 | 10.685 ns
-1 0.55 766 [0.04 (123 039 | 7.21 6.96 [1.62(1.62 | 9.33 9.089 ns

8 mA STD 0.64 8.39 | 0.05]145 | 0.46 8.47 8.18 | 162|162 | 10.97 | 10.685 ns
-1 0.55 714 10.04 1123 | 0.39 7.21 6.96 | 1.62 162 | 9.33 9.089 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-61+ 1.8 VLVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teour | tzu | tzw | tiz | thz | tzis | tzus | Units
2 mA STD 063 [ 1283 |1 0.05|132| 045 (988 | 1283 | 148 | 0.87 | 12.30 | 15.25 ns
-1 0.53 [ 1092 | 0.04 | 112 | 0.38 (8411092 | 148 | 0.87 | 10.46 | 12.97 ns
4 mA STD 0.63 748 | 005(132| 045 | 634 | 748 (172|149 | 8.76 9.90 ns
-1 0.53 6.36 | 0.04 112 038 | 539 | 636 |1.72 149 | 7.45 8.42 ns
6 mA STD 0.63 481 |1 0.05(132| 045 | 452 | 4.81 1.89 | 1.77 | 6.94 7.23 ns
-1 0.53 4,09 | 004|112 0.38 (385 409 | 1.89 | 1.77 | 5.90 6.15 ns
8 mA STD 0.63 425 | 0.05]|1.32 ] 045 (425 425 | 192|185 | 6.67 6.66 ns
-1 0.53 361 | 004 (112 0.38 | 3.61 | 3.61 193|185 | 567 5.67 ns
12 mA STD 0.63 382 | 0.05|132| 045 | 189 | 163 | 4.00 [ 441 | 3.06 2.82 ns
-1 0.53 3.25 | 0.04|112| 0.38 | 1.89 | 163 | 3.41 | 3.75 | 3.06 2.82 ns
16 mA STD 0.63 382 (005132 045 | 189 | 163 |[4.00 | 4.41 | 3.06 2.82 ns
-1 0.53 325 [ 004 (112 038 | 1.89 | 1.63 | 3.41 | 3.75| 3.06 2.82 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 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. Actel 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 Actel 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 2-84 on page 2-50.

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 = 60 Q and
Ry =70 Q, given Zy =50 Q (2") and Zg,, = 50 Q (~1.5").

Receiver Transceiver Driver Receiver Transceiver
Rs<Rg Rs Rs<ZRs RsZRs
Zstub Zstub Zstub Zstub Zstub Zstub Zstub
ZO ZO ZO ZO

U7 U7 U7
R
TZ, Zy Zy Z,
O 0 O

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 on
page 2-52. 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.
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Automotive ProASIC3 DC and Switching Characteristics

Table 2-91 « Parameter Definitions and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
torp Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
torEe Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOoREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toeHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register Il, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register DD, EE
tiREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-16 on page 2-55 for more information.
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Table 2-93 « Input Data Register Propagation Delays
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
ticLka Clock-to-Q of the Input Data Register 0291034 | ns
tisup Data Setup Time for the Input Data Register 0.3110.37| ns
tiHD Data Hold Time for the Input Data Register 0.0010.00 | ns
tisue Enable Setup Time for the Input Data Register 0441052 | ns
tiHE Enable Hold Time for the Input Data Register 0.000.00| ns
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register 0541064 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0541064 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 (0.00 | ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2710.31| ns
Y REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 (0.00 | ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2710.31| ns
tiweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.25(0.30| ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0251030 | ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0411048 | ns
tickmPwL Clock Minimum Pulse Width Low for the Input Data Register 0.37 1043 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Output DDR Module

Output DDR

Data_F
(from core)

T

FF1 S~

B Out
CLK———§§{2>————-0~——1e——>> 0 i
CLKBUF c! | Ei
X |
|
|
J OUTBUF
Data_R Dje | 1
/
(from core) : |
H FF2
|
|
CLR——ZF1:>——~. o—-ﬁg->>
INBUF [of I
|
i
| DDR_OUT
C— -
Figure 2-22 + Output DDR Timing Model
Table 2-101 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tbprocLKQ Clock-to-Out B E
tbprROCLR2Q Asynchronous Clear-to-Out C, E
tDDROREMCLR Clear Removal C.B
tbpRORECCLR Clear Recovery C.B
tbprosUD1 Data Setup Data_F A B
tbbrosuD2 Data Setup Data_R D.B
tbDROHD1 Data Hold Data_F A B
tbbROHD2 Data Hold Data_R D B
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3 — Pin Descriptions and Packaging

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V. VCC is required for powering the JTAG state machine
in addition to VJTAG. Even when a device is in bypass mode in a JTAG chain of interconnected devices,
both VCC and VJTAG must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's 1/0 output buffers and I/O logic. Bx is the /O bank number. There are up to
four 1/0O banks on Automotive ProASIC3 devices, plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.5V,
1.8V, 2.5V, or 3.3V, nominal voltage. Unused I/0 banks should have their corresponding VCCI pins tied
to GND.

VMVx 1/0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the I/Os in the I/O banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each I/O bank. VMVx canbe 1.5V, 1.8V, 25V, or
3.3V, nominal voltage. Unused 1/O banks should have their corresponding VMV pins tied to GND. VMV
and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be connected to
the corresponding VCCI pins of the same bank (i.e., VMVO0 to VCCIBO0, VMV1 to VCCIB1, etc.).

VCCPLA/B/C/DIE/F PLL Supply Voltage
Supply voltage to analog PLL, nominally 1.5 V.

When the PLLs are not used, the Designer place-and-route tool automatically disables the unused PLLs
to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to ground.
Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple VCC noise
from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning Circuits in
IGLOO and ProASIC3 Devices" chapter of the Automotive ProASIC3 FPGA Fabric User’s Guide for a
complete board solution for the PLL analog power supply and ground.

There is one VCCPLF pin on Automotive ProASIC3 devices.

VCOMPLA/BI/C/DIEIF PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the Designer place-and-route tool
automatically disables the unused PLLs to lower power consumption. The user should tie unused
VCCPLx and VCOMPLXx pins to ground.

There is one VCOMPLF pin on Automotive ProASIC3 devices.

VJTAG JTAG Supply Voltage

Automotive ProASIC3 devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be
run at any voltage from 1.5V to 3.3 V (nominal). Isolating the JTAG power supply in a separate 1/0 bank
gives greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG
interface is neither used nor planned for use, the VJTAG pin together with the TRST pin could be tied to
GND. It should be noted that VCC is required to be powered for JTAG operation; VJTAG alone is
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Automotive ProASIC3 Flash Family FPGAs

vQ100 vQ100 vQ100

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GND 37 VCC 73 GBA2/I041RSBO
2 GAA2/I067RSB1 38 GND 74 VMVO
3 IO68RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I0O69RSB1 40 I087RSB1 76 GBA1/I040RSBO
5 10132RSB1 41 1084RSB1 77 GBAO0/IO39RSB0
6 GAC2/I0131RSB1 42 I081RSB1 78 GBB1/I038RSB0
7 I0130RSB1 43 I075RSB1 79 GBB0/I037RSB0
8 I0129RSB1 44 GDC2/I072RSB1 80 GBC1/I036RSB0
9 GND 45 GDB2/I071RSB1 81 GBCO0/I035RSB0O
10 GFB1/10124RSB1 46 GDA2/I070RSB1 82 I032RSB0
1 GFBO0/I0123RSB1 47 TCK 83 I028RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/10122RSB1 49 TMS 85 I022RSB0
14 VCCPLF 50 VMV1 86 I019RSB0O
15 GFA1/10121RSB1 51 GND 87 VCCIBO
16 GFA2/I0120RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB1 54 TDO 90 I015RSB0
19 GECO0/I0111RSB1 55 TRST 91 I013RSB0O
20 GEB1/I0110RSB1 56 VJTAG 92 I011RSBO
21 GEBO0/I0O109RSB1 57 GDA1/I065RSB0 93 IO09RSBO
22 GEA1/I0108RSBH1 58 GDCO0/I062RSB0 94 I007RSBO
23 GEA0/I0107RSB1 59 GDC1/1061RSB0 95 GAC1/IO05RSB0
24 VMV1 60 GCC2/I059RSB0 96 GACO0/I004RSB0
25 GNDQ 61 GCB2/I058RSB0O 97 GAB1/I0O03RSB0
26 GEA2/10106RSB1 62 GCAO0/I056RSB0 98 GABO0/IO02RSB0
27 GEB2/I0105RSB1 63 GCA1/1055RSB0O 99 GAA1/I001RSBO
28 GEC2/10104RSB1 64 GCCO0/I052RSB0 100 GAAOQ/IO00RSBO
29 10102RSB1 65 GCC1/1051RSB0
30 I0100RSB1 66 VCCIBO
31 IO99RSB1 67 GND
32 I097RSB1 68 VCC
33 I096RSB1 69 1047RSB0
34 IO95RSB1 70 GBC2/I045RSB0
35 I094RSB1 71 GBB2/I043RSB0
36 I093RSB1 72 1042RSB0
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QN132
A37 A48
B34 B44
C31 C40
Pin A1Mark
D4 ——af] i[nn]n]nls]s]=]=]: [He— D1
O00O000nO.,

Aﬁ@——ﬂf OO0Ooooooo mm
C30 = N = C1
O=0 O=0
Ofo Opo
DDD DDD
DDD DDD
DDD DDD
DDD DDD
DDD DDD
O=0 O=0
BZ?F%___gﬁ'D '

A25 OO0Ooooooo A12

OO0OoOooooo -~k
D3 ——»f ] 1000000000 ! D2
- Optional
Corner Pad (4x)

C20 c1
B22 B12

A24 A13

Notes:

1. This is the bottom view of the package.
2. The die attach paddle center of the package is tied to ground (GND).

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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QN132
Pin Number | A3P125 Function

c17 IO83RSB1
Cc18 VCCIB1
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
C23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1055RSB0
c27 GCCO0/I052RSB0
C28 VCCIBO
C29 I042RSB0
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBBO0/I037RSB0O
C33 VCC
C34 I024RSB0
C35 I019RSB0O
C36 I016RSB0O
C37 IO10RSBO
C38 VCCIBO
C39 GAB1/I0O03RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND

S Microsemi

Automotive ProASIC3 Flash Family FPGAs
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FG256 FG256 FG256
Pin Number| A3P1000 Function Pin Number| A3P1000 Function Pin Number| A3P1000 Function
A1 GND C5 GACO0/I004RSB0 E9 I047RSB0O
A2 GAAO0/IO00RSBO C6 GAC1/I005RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I025RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I036RSBO E12 VMV1
A5 I016RSB0 C9 I042RSB0 E13 GBC2/I1080PDB1
A6 I022RSB0 C10 I049RSB0 E14 I083PPB1
A7 I028RSB0 Cc1 I056RSB0 E15 1086PPB1
A8 IO35RSB0 C12 GBCO0/I072RSB0 E16 I087PDB1
A9 I045RSB0 C13 I062RSB0 F1 10217NDB3
A10 IO50RSB0O C14 VMVO F2 10218NDB3
A11 IO55RSB0 C15 I078NDB1 F3 10216PDB3
A12 I061RSBO C16 I081NDB1 F4 10216NDB3
A13 GBB1/I075RSB0 D1 10222NDB3 F5 VCCIB3
A14 GBAO0/IO76RSB0 D2 10222PDB3 F6 GND
A15 GBA1/I077RSB0 D3 GAC2/10223PDB3 F7 VCC
A16 GND D4 I0223NDB3 F8 VCC
B1 GAB2/10224PDB3 D5 GNDQ F9 vVCcC
B2 GAA2/10225PDB3 D6 I023RSB0 F10 vVCcC
B3 GNDQ D7 I029RSB0 F11 GND
B4 GAB1/IO03RSB0O D8 I033RSB0 F12 VCCIB1
B5 I017RSB0O D9 I046RSB0 F13 IO83NPB1
B6 I021RSB0O D10 I052RSB0 F14 IO86NPB1
B7 I027RSB0 D11 I0O60RSB0O F15 I090PPB1
B8 I034RSB0O D12 GNDQ F16 I087NDB1
B9 I044RSB0 D13 IO80NDB1 G1 10210PSB3
B10 I0O51RSB0O D14 GBB2/I079PDB1 G2 10213NDB3
B11 I0O57RSB0 D15 I079NDB1 G3 10213PDB3
B12 GBC1/1073RSB0 D16 I082NSB1 G4 GFC1/10209PPB3
B13 GBBO0/I074RSB0 E1 10217PDB3 G5 VCCIB3
B14 I071RSB0O E2 10218PDB3 G6 vVCcC
B15 GBA2/1078PDB1 E3 10221NDB3 G7 GND
B16 1081PDB1 E4 10221PDB3 G8 GND
C1 10224NDB3 E5 VMVO G9 GND
C2 10225NDB3 E6 VCCIBO G10 GND
C3 VMV3 E7 VCCIBO G11 vVCC
C4 I011RSBO ES8 I038RSB0O G12 VCCIB1
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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "Automotive ProASIC3 Device Status" table on page ll, is designated as either "Product
Brief," "Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.

5-4

Revision 5


http://www.microsemi.com/soc/documents/ORT_Report.pdf




