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ProASIC3 Flash Family FPGAs

ProASIC3 Ordering Information
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Power Matters.

A3P1000 — 1 FG G 144 I Y

L Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging

ProASIC3 Devices

I— Security Feature
Y = Device Includes License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio
Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio

Note: Only devices with packages greater than or equal to 5x5 are supported

Application (Temperature Range)
Blank = Commercial (0°C to +85°C Junction Temperature)
I = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES= Engineering Sample (Room Temperature Only)

L___ Package Type
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitches)
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
TQ = Thin Quad Flat Pack (0.5 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
| Speed Grade CS = Chip Scale Package (0.5 mm pitch)
Blank = Standard
1 = 15% Faster than Standard
Ll Part Number 2 = 25% Faster than Standard

A3P015 = 15,000 System Gates (A3P015 is not recommended for new designs.)

A3P030 = 30,000 System Gates
A3P060 = 60,000 System Gates
A3P125 = 125,000 System Gates
A3P250 = 250,000 System Gates
A3P400 = 400,000 System Gates
A3P600 = 600,000 System Gates
A3P1000 = 1,000,000 System Gates

ProASIC3 Devices with Cortex-M1

M1A3P250 = 250,000 System Gates

M1A3P400 = 400,000 System Gates

M1A3P600 = 600,000 System Gates
M1A3P1000 = 1,000,000 System Gates

LICENSED
COUNTERMEASURES

G= RoHS-Compliant (Green) Packaging (some packages also halogen-free)

ProASIC3 Device Status

ProASIC3 Devices Status Cortex-M1 Devices Status
A3P015 Not recommended for new designs.

A3P030 Production

A3P060 Production

A3P125 Production

A3P250 Production M1A3P250 Production
A3P400 Production M1A3P400 Production
A3P600 Production M1A3P600 Production
A3P1000 Production M1A3P1000 Production
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ProASIC3 Device Family Overview
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User Nonvolatile FlashROM

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

* Internet protocol addressing (wireless or fixed)

+ System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, set-top boxes)
« Secure key storage for secure communications algorithms

+ Asset management/tracking

+ Date stamping

* Version management

The FlashROM is written using the standard ProASIC3 IEEE 1532 JTAG programming interface. The core can be
individually programmed (erased and written), and on-chip AES decryption can be used selectively to securely load
data over public networks (except in the A3P015 and A3P030 devices), as in security keys stored in the FlashROM for
a user design.

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.

The 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 and FIFO

ProASIC3 devices (except the A3P015 and A3P030 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 (except in A3P015 and A3P030 devices).

In addition, every SRAM block has an embedded FIFO control unit. The control unit allows the SRAM block to be
configured as a synchronous FIFO without using additional core VersaTiles. The FIFO width and depth are
programmable. The FIFO also features programmable Almost Empty (AEMPTY) and Almost Full (AFULL) flags in
addition to the normal Empty and Full flags. The embedded FIFO control unit contains the counters necessary for
generation of the read and write address pointers. The embedded SRAM/FIFO blocks can be cascaded to create
larger configurations.

PLL and CCC

ProASIC3 devices provide designers with very flexible clock conditioning capabilities. Each member of the ProASIC3
family contains six CCCs. One CCC (center west side) has a PLL. The A3P015 and A3P030 devices do not have a
PLL.

The six CCC blocks are located at the four corners and the centers of the east and west sides.

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.
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ProASIC3 DC and Switching Characteristics
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Note: HTR time is the period during which you would not expect a verify failure due to flash cell leakage.

Figure 2-1 «

High-Temperature Data Retention (HTR)

Table 2-3 «+ Flash Programming Limits — Retention, Storage and Operating Temperature1

Product Programming | Program Retention Maximum Storage Maximum Operating
Grade Cycles (biased/unbiased) | Temperature Tgtg (°C) | Junction Temperature T (°C)2
Commercial 500 20 years 110 100

Industrial 500 20 years 110 100

1. This is a stress rating only; functional operation at any condition other than those indicated is not implied.
2. These limits apply for program/data retention only. Refer to Table 2-1 on page 2-1 and Table 2-2 for device operating
conditions and absolute limits.

Table 2-4 « Overshoot and Undershoot Limits *
Average VCCI-GND Overshoot or Undershoot Maximum Overshoot/
VCCI and VMV Duration as a Percentage of Clock Cycle? Undershoot?
2.7V orless 10% 14V
5% 149V
3V 10% 1.1V
5% 119V
3.3V 10% 0.79V
5% 0.88V
36V 10% 045V
5% 0.54V
Notes:

1. Based on reliability requirements at 85°C.
2. The duration is allowed at one out of six clock cycles. If the overshoot/undershoot occurs at one out of two cycles, the
maximum overshoot/undershoot has to be reduced by 0.15 V.

3. This table does not provide PCl overshoot/undershoot limits.
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Power Matters.” ProASIC3 Flash Family FPGAs

RAM Contribution—PMEMORy

Pumemory = Pactt * NeLocks * Freap-cLock * Bz *+ Pact2 * NaLock * Fwrite-cLock * Bs

NgLocks is the number of RAM blocks used in the design.

FreaD-cLock is the memory read clock frequency.

[3, is the RAM enable rate for read operations.

FwrITE-cLOCK IS the memory write clock frequency.

B3 is the RAM enable rate for write operations—guidelines are provided in Table 2-17 on page 2-14.
PLL Contribution—Ppy

PpLL = Poca *+ Pac1s *Felkout

FcLkourt is the output clock frequency.”

Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the toggle rate of a
net is 100%, this means that this net switches at half the clock frequency. Below are some examples:

+ The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:
— Bit0 (LSB) = 100%
- Bit1 =50%

Bit 2 =25%

Bit 7 (MSB) = 0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When nontristate
output buffers are used, the enable rate should be 100%.

Table 2-16 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol Toggle rate of VersaTile outputs 10%
ol I/O buffer toggle rate 10%

Table 2-17 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B4 I/0 output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%

The PLL dynamic contribution depends on the input clock frequency, the number of output clock signals generated by the PLL, and the
frequency of each output clock. If a PLL is used to generate more than one output clock, include each output clock in the formula by
adding its corresponding contribution (Pac14 * Forkout product) to the total PLL contribution.
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Table 2-33 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard Plus 1/0 Banks

Drive Strength IOSL (mA)1 IOSH (mA)1

3.3V LVTTL/3.3VLVCMOS 2mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51

12 mA 109 103

16 mA 109 103
3.3V LVCMOS Wide Range2 100 pA Same as regular Same asregular 3.3V

3.3 VLVCMOS LVCMOS

2.5V LVCMOS 2mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8 VLVCMOS 2mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 44 35
1.5V LVCMOS 2mA 16 13

4 mA 33 25
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. IOSL/IOSH 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.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-39 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

3.3VLVTTL/
3.3VLvVCMOS VIL VIH VOL VOH |IOL [IOH| IOSL IOSH | 1L |1H?
Min Max Min Max Max Min Max Max

Drive Strength ', Y, ', ' Y, V |mA|mA| mA3 mA3  |pA%|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2 2 25 27 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 4 25 27 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 6 51 54 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8 8 51 54 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. Iy is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

Rto VCCl fort, »/t, /t
) R=1kQ Lz tzL’ z1s

Test Point R to GND for ty / t,/ t
| Test Point ° O iz iz zns

Datapath T 35PF  Enable Path == 35 pF for t,,,/ tys /ty / ty s
T 35 pF for ty,/t, 7

Figure 2-7 » AC Loading

Table 2-40 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CrLoap (pPF)
0 3.3 1.4 35

Note: *Measuring point = Vitrip. See Table 2-22 on page 2-22 for a complete table of trip points.
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ProASIC3 DC and Switching Characteristics

Table 2-62 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 066 |[828 004 (130] 043 (741|828 225|207 | 9.64 10.51 ns
-1 056 [7.04]004(|110] 036 (6.30 | 7.04 [ 192 | 1.76 | 8.20 8.94 ns
-2 049 [6.18 1003 097 | 0.32 (553|618 | 1.68 | 155 | 7.20 7.85 ns
6 mA Std. 066 | 4.85(0.04130]| 043 |4.65| 485|259 | 2.71 6.88 7.09 ns
-1 056 | 413 (0.04 110 ] 0.36 | 3.95| 4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 | 362 (003|097 | 032 347|362 |193|202]| 514 5.29 ns
8 mA Std. 066 [485)|0.04 (130 | 043 |4.65 | 4.85 | 259 | 2.71 6.88 7.09 ns
-1 056 [ 4131004 (110 ]| 0.36 | 3.95|4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 [362 003|097 ] 032 (347|362 (193|202 | 514 5.29 ns
12 mA Std. 066 | 3.21 | 0.04 [ 1.30 | 043 | 3.27 | 3.14 | 2.82 | 3.11 5.50 5.38 ns
—1 056 | 273 |0.04 110 | 0.36 | 2.78 | 267 | 240 | 2.65 | 4.68 4.57 ns
-2 049 | 239|003 (097 | 032 | 244 (235|211 | 232 | 4.11 4.02 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 2-63 » 2.5V LVCMOS Low Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpout | top | ton | tey |teout | tzu | tzw | tiz | thz | tzs | tzus | Units
4 mA Std. 0.66 | 10.84 | 0.04 | 1.30 | 0.43 | 10.64 | 10.84 | 2.26 | 1.99 | 12.87 | 13.08 | ns
-1 056 | 922 | 0.04 110 | 0.36 | 9.05 | 9.22 | 1.92 | 1.69 | 10.95 | 11.12 ns
-2 049 | 810 | 0.03|097 | 032 | 7.94 | 810 | 1.68 [ 1.49| 961 | 9.77 ns
6 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 (261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04 110 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
8 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04|110| 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03]|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
12 mA Std. 066 | 563 |[0.04|130| 043 | 573 | 551 |283|3.01| 7.97 | 7.74 ns
-1 056 | 479 | 004|110 0.36 | 488 | 468 | 241256 | 6.78 | 6.59 ns
-2 049 | 420 | 0.03|097 | 032 | 428 | 411 | 211 [225]| 595 | 5.78 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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Table 2-77 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O Banks

1LiISC\II\IIOS VIL VIH VOL VOH IOL|IOH| IOSL IOSH [lL'|IIH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', v Y, Y, Y, mA|mA| mA3 | mA3 [pA%pAt
2 mA -0.3 10.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|[0.75*VCCI| 2 | 2 16 13 10| 10
4 mA -0.3(0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI|0.75*VCCI| 4 | 4 33 25 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. llH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-78 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

15V

LVCMOS VIL VIH VoL VOH  [IOL|IOH|IOSL [10SH [ 1L! |11H2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | V v v v ' v mA [ mA | mA3 | mA3 | uA% |pA?
2 mA -0.3 [ 0.35*VCCI|0.65*VCCI| 3.6 | 0.25*VCCI [0.75*VCCI| 2| 2| 13 | 16 | 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

R=1kaZ Rt VCClfort,/ty Ity

Test Point R to GND for ty / ty / tzpg

Test Point

Datapath T 35PF  Enable Path == 35 pF for tyy,/ tyus / tn / tas
T 35 pF for tyz/ t 7

Figure 2-10 « AC Loading

Table 2-79 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.5 0.75 35

Note: *Measuring point = Vy;, See Table 2-22 on page 2-22 for a complete table of trip points.
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Timing Characteristics

Table 2-80 * 1.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade |tpour | top | toin | tey [teout | tzu | tzn | tz | thz | tzus | tzws | Units
2mA Std. 066 | 836 | 004 | 144 | 043 [ 6.82 | 836 (339|277 | 9.06 |1060| ns

-1 056 [ 711 | 004 | 122 0.36 [ 580 | 711 | 288 [ 235 | 7.71 | 9.02 ns

-2 049 | 6.24 | 0.03 | 1.07 [ 0.32 [ 510 | 6.24 | 253 | 2.06 | 6.76 | 7.91 ns
4 mA Std. 066 | 531 | 004 [ 144 | 043 | 485 | 531 [ 3.74 | 340 | 7.09 | 7.55 ns
—1 056 | 452 | 0.04 | 122 | 036 | 413 | 452 | 3.18 | 2.89 | 6.03 | 6.42 ns
-2 049 | 397 | 0.03 | 1.07 | 032 | 3.62 | 3.97 | 279 | 254 | 529 | 564 ns

6 mA Std. 066 | 467 | 004 | 144 | 043 | 455 | 467 | 3.82 | 3.56 | 6.78 | 6.90 ns

-1 056 | 3.97 | 0.04 | 122 036 |3.87 | 3.97 | 3.25 | 3.03 | 5.77 | 5.87 ns

-2 049 | 3.49 | 0.03 | 1.07 | 0.32 [ 3.40 | 3.49 | 285 | 2.66 | 5.07 | 5.16 ns

8 mA Std. 066 | 408 | 004 (144 | 043 | 415 | 3.58 [ 3.94 | 420 | 6.39 | 5.81 ns
-1 056 | 3.47 | 0.04 | 1.22 | 0.36 | 3.53 | 3.04 | 3.36 | 3.58 | 544 | 4.95 ns
-2 049 | 3.05 | 0.03 | 1.07 | 0.32 | 3.10 | 267 | 295 | 3.14 | 4.77 | 4.34 ns
12 mA Std. 0.66 | 4.08 ( 0.04 | 144 | 043 | 415 | 3.58 | 3.94 | 420 | 6.39 | 5.81 ns

—1 0.56 | 347 | 004 (122 | 0.36 | 3.53 | 3.04 [ 3.36 | 3.58 | 544 | 4.95 ns
—2 0.49 | 3.05 | 0.03 [ 1.07 | 0.32 | 3.10 | 2.67 [ 2.95 | 3.14 | 4.77 | 4.34 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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Table 2-81 « 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Advanced I/0 Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade | tpoyt | tor | toin | tpy |teout | tzu | tzw | tiz | thz | tzus | tzus | Units
2mA Std. 0.66 | 12.78 [ 0.04 | 1.44 | 043 [12.81|12.78| 3.40 | 2.64 | 15.05| 15.02 | ns
-1 0.56 | 10.87 [ 0.04 | 1.22 | 0.36 [10.90|10.87 | 2.89 | 2.25 | 12.80 | 12.78 [ ns
-2 049 | 955 (0.03|1.07| 032 [ 957 | 955 | 254 [ 197 | 11.24 | 11.22 | ns
4 mA Std. 0.66 | 10.01 [ 0.04 | 1.44 | 043 [10.19| 9.55 | 3.75 [ 3.27 | 1243 | 11.78 [ ns
-1 0.56 | 851 [0.04|122| 036 | 867 | 8.12 | 3.19 [ 2.78 | 10.57 | 10.02 [ ns
-2 049 | 747 | 0.03|1.07| 032 | 7.61 | 7.13 | 2.80 | 2.44 | 9.28 | 8.80 ns
6 mA Std. 066 | 9.33 [ 0.04 | 144 | 043 | 951 | 8.89 | 3.83 (343 |11.74| 1113 | ns
-1 056 | 7.94 [0.04 | 122 | 0.36 | 8.09 | 7.56 | 3.26 | 2.92 | 9.99 | 9.47 ns
-2 049 | 697 (0.03|1.07| 032 [ 710 | 6.64 | 286 | 2.56 | 8.77 | 8.31 ns
8 mA Std. 066 | 891 (0.04 | 144 | 043 [ 9.07 | 889 | 3.95[4.05|11.31| 1113 | ns
-1 0.56 | 758 [0.04 |1.22| 0.36 | 7.72 | 7.57 | 3.36 | 3.44 | 9.62 | 9.47 ns
-2 049 | 665 [0.03|1.07| 032 [ 6.78 | 6.64 | 295 | 3.02 | 845 | 8.31 ns
12 mA Std. 066 | 891 (0.04 | 144 | 043 | 9.07 | 889 | 3.95|4.05|11.31|11.13| ns
-1 0.56 | 758 [0.04 | 122 | 036 | 7.72 | 7.57 | 3.36 | 3.44 | 9.62 | 9.47 ns
-2 049 | 665 [0.03|1.07| 032 | 6.78 | 6.64 | 295 3.02 | 845 | 8.31 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-82 » 1.5 V LVCMOS High Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Standard Plus 1/0O Banks

Drive Speed

Strength Grade |tpour | top | toin | tpy | teout | tzu | tzn | tz | thz | tzas | tzus | Units

2mA Std. 0.66 | 7.83 | 0.04 | 1.42 0.43 6.42 | 7.83 | 2.71 | 255 | 8.65 | 10.07 ns
-1 0.56 | 6.66 | 0.04 | 1.21 0.36 546 | 6.66 | 2.31 | 2.17 | 7.36 | 8.56 ns
-2 049 | 585|003 |106| 032 (479 |585| 202|190 | 6.46 | 7.52 ns

4 mA Std. 066 | 484 | 0.04 | 142 | 043 | 449 | 484 | 3.03 | 3.13 | 6.72 | 7.08 ns
—1 0.56 | 4.12 [ 0.04 | 1.21 0.36 | 3.82 |4.12 | 258 | 2.66 | 5.72 | 6.02 ns
-2 049 | 3.61 ( 0.03 | 1.06 | 0.32 | 3.35 | 3.61 | 2.26 | 2.34 | 5.02 | 5.28 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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Table 2-96 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLkQ Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register FH
toup Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
toHE Enable Hold Time for the Output Data Register GH
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsSUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register ILH
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register A E
tisup Data Setup Time for the Input Data Register C,A
tiHD Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tiPrRE2Q Asynchronous Preset-to-Q of the Input Data Register D, E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
tiRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-15 on page 2-69 for more information.
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Input Register
Yoxkmpw tickmpwL
t
IHD
T —
Data 1 50%Y [0 50% X X X
Enable 50% twere ECPRE tReMPRE
L T 50% 50% 50%
Preset ISUE /
BECCLR tReMCLR

Clear % / 50%
out_1 50%

)

tICLKQ

[\

Figure 2-17 < Input Register Timing Diagram

Timing Characteristics

Table 2-98 - Input Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | —1 |Std.|Units
ticLkQ Clock-to-Q of the Input Data Register 0.24{0.27]0.32| ns
tisup Data Setup Time for the Input Data Register 0.26|0.30{0.35( ns
tiHD Data Hold Time for the Input Data Register 0.00|0.00|0.00( ns
tisuE Enable Setup Time for the Input Data Register 0.37{0.42]/0.50| ns
tiHE Enable Hold Time for the Input Data Register 0.00|0.00|0.00( ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.45|0.52]0.61| ns
tiPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.45(0.52|0.61| ns
tiremcLr ~ |Asynchronous Clear Removal Time for the Input Data Register 0.00|0.00|0.00( ns
tiReccLR  [Asynchronous Clear Recovery Time for the Input Data Register 0.22]10.25|0.30( ns
tiRempre  [Asynchronous Preset Removal Time for the Input Data Register 0.00{0.00|0.00| ns
tirecpre  |Asynchronous Preset Recovery Time for the Input Data Register 0.2210.25|0.30( ns
twCLR Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.2210.25|0.30( ns
twWPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.22{0.25|0.30| ns
tickmpwH  |Clock Minimum Pulse Width High for the Input Data Register 0.3610.41]0.48( ns
tickmpwe  [Clock Minimum Pulse Width Low for the Input Data Register 0.3210.37|0.43| 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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Output Enable Register

toeckmpwH toeckmPwL

—- |~———————
toeHD
 S—

1 50% 0| 50%
D_Enable

50%.

Enable foewpre | tQEREMPRE
o OERECPRE
50% 50% 50%
Preset toesudoeHe /
toewctr | toEreccLr loerREMCLR

50% 50% 50%
Clear ]
toeprE2Q toEcLR2Q
| \Ls0%
EOUT
toecLk

r 50% 50% /—\—

Figure 2-19 « Output Enable Register Timing Diagram
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CYC

A

Y

YV
REN —/
taks
RBLK ﬂ<—>
N\
RD
(flow-through) D, M
RD D
(pipelined) n

Figure 2-37 * FIFO Read

CYC

A

tENS

vy

ENH

BKS

DS

Figure 2-38 « FIFO Write
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Package Pin Assignments

QN68 QN68
Pin Number | A3P015 Function Pin Number | A3P015 Function
1 I082RSB1 37 TRST
2 IO80RSB1 38 VJTAG
3 I0O78RSB1 39 I040RSBO
4 I0O76RSB1 40 I037RSB0O
5 GEC0/I073RSB1 41 GDB0/I034RSB0
6 GEAO0/IO72RSB1 42 GDAO0/IO33RSB0
7 GEBO/IO71RSB1 43 GDCO0/I032RSB0
8 VCC 44 VCCIBO
9 GND 45 GND
10 VCCIB1 46 VCC
1 I068RSB1 47 I031RSB0O
12 I067RSB1 48 I029RSB0
13 I066RSB1 49 I028RSB0
14 I0O65RSB1 50 I027RSB0
15 I064RSB1 51 I025RSB0
16 I0O63RSB1 52 I024RSB0
17 I062RSB1 53 I022RSB0
18 IO60RSB1 54 I021RSB0
19 IO58RSB1 55 I019RSB0O
20 IO56RSB1 56 I017RSB0O
21 I054RSB1 57 I015RSB0O
22 I052RSB1 58 I014RSBO
23 I0O51RSB1 59 VCCIBO
24 VCcC 60 GND
25 GND 61 VCC
26 VCCIB1 62 I012RSB0O
27 IO50RSB1 63 I0O10RSBO
28 I048RSB1 64 IO08RSBO
29 I046RSB1 65 IO06RSBO
30 I044RSB1 66 IO04RSB0O
31 I042RSB1 67 IO02RSB0O
32 TCK 68 IO00RSBO
33 TDI
34 T™MS
35 VPUMP
36 TDO

4-4
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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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TQ144 — Top View
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For more information on package drawings, see PD3068: Package Mechanical Drawings.
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PQ208 PQ208 PQ208
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
1 GND 37 10199PDB3 73 I0162RSB2
2 GAA2/10225PDB3 38 I0199NDB3 74 I0160RSB2
3 I0225NDB3 39 10197PSB3 75 I0158RSB2
4 GAB2/10224PDB3 40 VCCIB3 76 I0156RSB2
5 10224NDB3 41 GND 77 I0154RSB2
6 GAC2/10223PDB3 42 10191PDB3 78 I0152RSB2
7 10223NDB3 43 I0191NDB3 79 I0150RSB2
8 10222PDB3 44 GEC1/10190PDB3 80 I0148RSB2
9 10222NDB3 45 GECO0/I0O190NDB3 81 GND
10 10220PDB3 46 GEB1/I0189PDB3 82 I0143RSB2
1 I0220NDB3 47 GEB0/I0189NDB3 83 I0141RSB2
12 10218PDB3 48 GEA1/10188PDB3 84 I0139RSB2
13 10218NDB3 49 GEAO0/I0188NDB3 85 I0137RSB2
14 10216PDB3 50 VMV3 86 I0135RSB2
15 I0216NDB3 51 GNDQ 87 I0133RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10187RSB2 90 I0128RSB2
19 10212PDB3 55 GEB2/I0186RSB2 91 I0126RSB2
20 I0212NDB3 56 GEC2/I0185RSB2 92 I0124RSB2
21 GFC1/I0209PDB3 57 I0184RSB2 93 I0122RSB2
22 GFCO0/I0209NDB3 58 I0183RSB2 94 I0120RSB2
23 GFB1/10208PDB3 59 I0182RSB2 95 I0118RSB2
24 GFBO0/I0208NDB3 60 I0181RSB2 96 GDC2/10116RSB2
25 VCOMPLF 61 I0180RSB2 97 GND
26 GFA0/I0207NPB3 62 VCCIB2 98 GDB2/I0115RSB2
27 VCCPLF 63 I0178RSB2 99 GDA2/10114RSB2
28 GFA1/10207PPB3 64 I0176RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10206PDB3 66 I0174RSB2 102 TDI
31 I0206NDB3 67 I0172RSB2 103 T™MS
32 GFB2/10205PDB3 68 I0170RSB2 104 VMV2
33 I0205NDB3 69 I0168RSB2 105 GND
34 GFC2/10204PDB3 70 I0166RSB2 106 VPUMP
35 I0204NDB3 71 VCC 107 GNDQ
36 VCC 72 VCcCIB2 108 TDO
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FG144
Pin Number | A3P1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/I0188PDB3
K3 GEAO0/IO188NDB3
K4 GEA2/I0187RSB2
K5 I0169RSB2
K6 I0152RSB2
K7 GND

K8 I0117RSB2
K9 GDC2/I0116RSB2
K10 GND

K11 GDAO0/I0113NDB1
K12 GDB0/I0112NDB1
L1 GND

L2 VMV3

L3 GEB2/I0186RSB2
L4 I0172RSB2

L5 VCCIB2

L6 I0153RSB2

L7 I0144RSB2

L8 I0140RSB2

L9 T™MS

L10 VJTAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0161RSB2
M6 I0156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI
M10 VCCIB2

M11 VPUMP
M12 GNDQ

S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG484 FG484 FG484
Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function

E21 NC G13 I040RSBO J5 I0168NPB3
E22 NC G14 I045RSB0 J6 I0167PPB3
F1 NC G15 GNDQ J7 10169PDB3
F2 NC G16 IO50RSB0O J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 I0173NDB3 G18 IO53RSB0 J10 VCC

F5 I0174NDB3 G19 IO63NDB1 J11 VCC

F6 VMV3 G20 NC J12 VCC

F7 I007RSB0O G21 NC J13 VCC

F8 GACO0/I004RSB0O G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vVcC J17 I064NPB1
F12 I033RSB0 H4 10166PDB3 J18 I065PPB1
F13 IO39RSB0O H5 I0167NPB3 J19 I066NDB1
F14 I044RSB0 H6 I0172NDB3 J20 NC
F15 GBCO0/I054RSB0 H7 I0169NDB3 J21 1068PDB1
F16 I051RSB0O H8 VMVO J22 I068NDB1
F17 VMVO H9 VCCIBO K1 I0157PDB3
F18 I061NPB1 H10 VCCIBO K2 I0157NDB3
F19 1063PDB1 H11 I025RSB0 K3 NC
F20 NC H12 I0O31RSBO K4 I0165NDB3
F21 NC H13 VCCIBO K5 I0165PDB3
F22 NC H14 VCCIBO K6 10168PPB3
G1 I0170NDB3 H15 VMV1 K7 GFC1/10164PPB3
G2 10170PDB3 H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 I067PPB1 K9 VCC

G4 I0171NDB3 H18 I064PPB1 K10 GND
G5 I0171PDB3 H19 1066PDB1 K11 GND
G6 GAC2/I0172PDB3 H20 vVccC 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 GCC1/1069PPB1
G11 I026RSB0 J3 NC K17 I065NPB1
G12 IO30RSB0O J4 10166NDB3 K18 1075PDB1
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